
POLYMER MODIFIED PORTLAND CEMENT MORTAR 
Effective:  June 7, 1994 
Revised:  July 26, 2013 
 
Description.  This work shall consist of furnishing all materials and labor required to remove and 
dispose of deteriorated concrete, and replace it with a polymer modified portland cement mortar 
at those locations shown on the plans or designated by the Engineer.  The use of this mortar is 
intended to repair spalls between 3/8 in. (10 mm) and 2 in. ( 50 mm) deep on horizontal, 
vertical, and overhead surfaces. 
 
Materials.  Materials shall be according to the following. 
 
     Item                                                                                     Article/Section 
(a) Polymer Modified Portland Cement Concrete (Note 1)               
(b) Reinforcement Bars                                                             1006.10 
(c) Water                                                                                      1002 
(d) Cotton Mats                                                                         1022.02 
(e) Protective Coat                                                                          1023.01 
(f) Epoxy (Note2)                                                                          1025.01 
(g) Mechanical Bar Splicers                                                                508.06(c) 
 
Note 1.  Polymer modified portland cement mortar shall be a packaged product consisting of 
portland cement, fine aggregate, and a polymer modifier. 
 
(1) The portland cement shall be according to Article 1001.01 
 
(2) The fine aggregate shall be an FA 1 or FA 2, according to Articles 1003.01 and 1003.02. 
 
(3) The polymer modified portland cement mortar shall meet the following physical 
requirements: 
 
 a.  The mortar shall be a workable mix capable of bonding and holding its own plastic 

weight, when mixed and placed according to manufacturer instructions, on vertical and 
overhead surfaces.  The testing shall be according to Illinois Laboratory Test Procedure 
“Evaluation of Vertical and Overhead Adhesion for Polymer Modified Portland Cement 
Mortar”. 

 
 
 b.  The mortar shall have a minimum compressive strength of 1,500 psi (10,300 kPa) at 24 

hours, 3,000 psi (20,700 kPa) at 3 days, and 5,000 psi (34,500 kPa) at 28 days; according 
to ASTM C 109. 

 
 c.  The mortar shall have a minimum bond strength of 2,000 psi (13,800 kPa) at 28 days, 

according to the Illinois Laboratory Test Procedure “Evaluation of Bond Strength by Slant 
Shear”. 

 



 d.  The mortar shall have a water soluble chloride ion content of less than 0.40 lb/cu yd 
(0.24 kg/cu m).  The test shall be performed according to ASTM C 1218, and the mortar shall 
have an age of 28 to 42 days at the time of test.  The ASTM C 1218 test shall be performed by 
an independent lab a minimum of once every two years, and the test results shall be provided to 
the Department. 
 
 
The Department will maintain an Approved List of Polymer Modified Portland Cement Mortar. 
  
Note 2.  In addition ASTM C 881, Type IV, Grade 2 or 3, Class A, B, or C may be used. 
 
 
Equipment.  Equipment shall be according to Article 503.03 and the following: 
 
(a) Chipping Hammer – The chipping hammer for removing concrete shall be a light-duty 
pneumatic or electric tool with a 15 lb  (7 kg) class or less. 
 
(b) Blast Cleaning Equipment – Blast Cleaning equipment for concrete surface preparation 
shall be the abrasive type, and the equipment shall have oil traps. 
 
(c) Hydrodemolition Equipment – Hydrodemolition equipment for removing concrete shall be 
calibrated, and shall use water according to Section 1002. 
 
Concrete Removal.  The Contractor shall provide ladders or other appropriate equipment for the 
Engineer to mark the removal areas.  Repair configurations will be kept simple, and squared 
corners will be preferred.  The repair perimeter shall be sawed a depth of 3/8 in. (10 mm) or 
less, as required to avoid cutting the reinforcement.  If the concrete is broken or removed 
beyond the limits of the initial saw cut, the new repair perimeter shall be recut.  The areas to be 
repaired shall have all loose, unsound concrete removed completely by the use of chipping 
hammers, hydrodemolition equipment, or other methods approved by the Engineer.  The 
concrete removal shall extend along the reinforcement bar until the reinforcement is free of 
bond inhibiting corrosion.  The outermost layer of reinforcement bar within the repair area shall 
be undercut to a depth of 3/4 in. (19 mm) or the diameter of the reinforcement bar, whichever 
value is larger.  The underlying transverse reinforcement bar shall also be undercut as 
previously described, unless the reinforcement is not corroded, and the reinforcement bar is 
encased and well bonded to the surrounding concrete. 
 
If sound concrete is encountered before existing reinforcement bars are exposed, further 
removal of concrete shall not be performed unless the minimum repair depth is not met. 
 
The repair depth shall be a minimum of 3/8 in. (10 mm) and a maximum of 2 in. (50 mm).  The 
substrate profile shall be ± 1/16 in. (± 1.5 mm).  The perimeter of the repair area shall have a 
vertical face. 
 
If a repair is located at the ground line, any excavation required below the ground line to 
complete the repair shall be included in this work. 



 
The Contractor shall have a maximum of 14 calendar days to complete each repair location with 
mortar, once concrete removal has started for the repair. 

 
Surface Preparation.  Prior to placing the mortar, the Contractor shall prepare the repair area 
and exposed reinforcement by blast cleaning.  The blast cleaning shall provide a surface that is 
free of oil, dirt, and loose material. 
 
The repair area and perimeter vertical face shall have a rough surface.  Care shall be taken to 
ensure the perimeter sawcut is roughened.  Just prior to mortar placement, saturate the repair 
area with water to a saturated surface-dry condition.  Any standing water shall be removed. 
 
Mortar placement shall be done within 3 calendar days of the surface preparation or the repair 
area shall be prepared again. 
 
Reinforcement.  Exposed reinforcement bars shall be cleaned of concrete and corrosion by 
blast cleaning.  After cleaning, all exposed reinforcement shall be carefully evaluated to 
determine if replacement or additional reinforcement bars are required. 
 
Reinforcing bars that have been cut or have lost 25 percent or more of their original cross 
sectional area shall be supplemented by new in kind reinforcement bars.  New bars shall be 
lapped a minimum of 32 bar diameters to existing bars.  A mechanical bar splicer shall be used 
when it is not feasible to provide the minimum bar lap.  No welding of bars shall be performed. 
 
Intersecting reinforcement bars shall be tightly secured to each other using 0.006 in. (1.6 mm) 
or heavier gauge tie wire, and shall be adequately supported to minimize movement during 
mortar placement. 
 
For reinforcement bar locations with less than 0.75 in. (19 mm) of cover, protective coat shall be 
applied to the completed repair.  The application of the protective coat shall be according to 
Article 503.19. 
 
Placement.  Mix and place the polymer modified portland cement mortar according to the 
manufacturer’s instructions.  The mortar shall be placed and finished to the contours of the 
member, as originally constructed. 
 
The mortar shall not be placed when the air temperature is below 45 F (7 C) and falling or 
below 40 F (4 C).  Mortar shall not be placed when the air temperature is greater than 90 F 
(32 C).  The mortar shall have a minimum temperature of 50 F (10 C) and a maximum 
temperature of 90 F (32 C).  The mortar shall not be applied during periods of rain unless 
protective covers or enclosures are installed.  The mortar shall not be applied when frost is 
present on the surface of the repair area, or the surface temperature of the repair area is less 
than 40 F (4 C). 
 



Curing.  Cotton mats shall be applied, according to Article 1020.13(a)(5), to the exposed layer of 
mortar within 10 minutes after finishing, and wet curing shall begin immediately.  Curing shall be 
for a minimum of 3 days. 
 
If temperatures below 45° F (7° C) are forecast during the curing period, protection methods 
shall be used.  Protection Method I according to Article 1020.13(d)(1), or Protection Method II 
according to Article 1020.13(d)(2) shall be used during the curing period. 
 
Inspection of Completed Work.  The Contractor shall provide ladders or other appropriate 
equipment for the Engineer to inspect the repaired areas.  After curing but no sooner than 28 
days after placement of the mortar, the repair shall be examined for conformance with original 
dimensions, cracks, and delaminations.  Sounding for delaminations will be done with a hammer 
or by other methods determined by the Engineer. 
 
The repaired area shall be removed and replaced, as determined by the Engineer, for 
nonconformance with original dimensions, surface cracks greater than 0.01 in. (0.25 mm) in 
width, map cracking with a crack spacing in any direction of 18 in. (450 mm) or less, or 
delaminations. 
 
If the repair is allowed to remain in place, cracks 0.01 in. (0.25 mm) or less shall be repaired 
with epoxy according to Section 590.  For cracks less than 0.007 in. (2 mm), the epoxy may be 
applied to the surface of the crack.  
 
Method of Measurement.  Polymer modified portland cement mortar shall be measured for 
payment in place, and the area computed in square feet (square meters). 
 
Basis of Payment.  This work will be paid for at the contract unit price, per square foot (square 
meter) for POLYMER MODIFIED PORTLAND CEMENT MORTAR. 
 
The furnishing and installation of supplemental reinforcement bars, mechanical bar splicers, and 
protective coat will be paid according to Article 109.04. 
 



DRAINAGE SYSTEM 
Effective :  June 10, 1994 
Revised:  January 1, 2007 
 
Description.  This work shall consist of furnishing and installing a bridge drainage system as 
shown on the plans, including all piping, fittings, support brackets, inserts, bolts, and splash 
blocks when specified. 
 
Material.  The pipe and fittings shall be reinforced fiberglass according to ASTM D 2996 RTRP 
with a 30,000 psi (207 MPa) minimum short-time rupture strength hoop tensile stress.  The 
reinforced fiberglass shall also have an apparent stiffness factor at 5 percent deflection 
exceeding 200 cu in.-lbf/sq. in. (22.6 cu mm-kPa) and a minimum wall thickness of 0.10 in. (2.54 
mm).  All pipe supports and associated hardware shall be hot dip galvanized according to 
AASHTO M 232 (M 232M).  The fiberglass pipe and fittings furnished shall be pigmented 
through out, or have a resin-rich pigmented exterior coat, specifically designed for overcoating 
fiberglass, as recommended by the manufacturer.  The color shall be as specified by the 
Engineer.  The resin in either case shall have an ultraviolet absorber designed to prevent 
ultraviolet degradation. The supplier shall certify the material supplied meets or exceeds these 
requirements. 
 
Design.  The drainage system shall be designed as an open system with allowances for the 
differential expansion and contraction expected between the superstructure and the 
substructure to which the drainage system is attached. 
 
Installation.  All connections of pipes and fittings shown on the plans to facilitate future removal 
for maintenance cleanout or flushing shall be made with a threaded, gasketed coupler or a 
bolted gasketed flange system.  Adhesive bonded joints will be permitted for runs of pipe 
between such connections.  The end run connection shall feature a minimum nominal 6 in. (150 
mm) female threaded fiberglass outlet.  Straight runs may utilize a 45 degree reducing saddle 
bonded to the pipe.  The female outlet shall be filled with a male threaded PVC plug. 
 
Runs of pipe shall be supported at spacings not exceeding those recommended by the 
manufacturer of the pipe.  Supports that have point contact or narrow supporting areas shall be 
avoided.  Standard slings, clamps, clevis hangers and shoe supports designed for use with steel 
pipe may be used.  A minimum strap width for hangers shall be 1 1/2 in. (40 mm) for all pipe 
under 12 in. (300 mm) in diameter and 2 in. (50 mm) for diameters 12 in. (300 mm) or greater.  
Straps shall have 120 degrees of contact with the pipe.  Pipes supported on less than 120 
degrees of contact shall have a split fiberglass pipe protective sleeve bonded in place with 
adhesive. 
 
All reinforced fiberglass pipe, fittings, and expansion joints shall be handled and installed 
according to guidelines and procedures recommended by the manufacturer or supplier of the 
material. 
 
Basis of Payment.  This work will be paid for at the contract lump sum price for DRAINAGE 
SYSTEM. 



 



HIGH LOAD MULTI-ROTATIONAL BEARINGS 
Effective:  October 13, 1988 
Revised:  October 30, 2012 
 
Description.  This work shall consist of furnishing and installing High Load Multi-Rotational type 
bearing assemblies at the locations shown on the plans. 

High Load Multi-Rotational (HLMR) bearings shall be one of the following at the Contractors 
option unless otherwise noted on the plans: 

a) Pot Bearings.  These bearings shall be manufactured so that the rotational capability is 
provided by an assembly having a rubber disc of proper thickness, confined in a manner 
so it behaves like a fluid.  The disc shall be installed, with a snug fit, into a steel cylinder 
and confined by a tight fitting piston.  The outside diameter of the piston shall be no 
more than 0.03 in. (750 microns) less than the inside diameter of the cylinder at the 
interface level of the piston and rubber disc.  The sides of the piston shall be beveled.  
PTFE sheets, or silicone grease shall be utilized to facilitate rotation of the rubber disc.  
Suitable brass sealing rings shall be provided to prevent any extrusion between piston 
and cylinder. 

b) Shear Inhibited Disc Type Bearing.  The Structural Element shall be restricted from 
shear by the pin and ring design and need not be completely confined as with the Pot 
Bearing design.  The disc shall be a molded monolithic Polyether Urethane compound. 

These bearings shall be further subdivided into one or more of the following types: 

1) Fixed.  These allow rotation in any direction but are fixed against translation. 

2) Guided Expansion.  These allow rotation in any direction but translation only in 
limited directions. 

3) Non-Guided Expansion.  These allow rotation and translation in any direction. 

The HLMR bearings shall be of the type specified and designed for the loads shown on the 
plans.  The design of the top and bottom bearing plates are based on detail assumptions which 
are not applicable to all suppliers and may require modifications depending on the supplier 
chosen by the Contractor.  The overall depth dimension for the HLMR bearings shall be as 
specified on the plans.  The horizontal dimensions shall be limited to the available bearing seat 
area.  Any modifications required to accommodate the bearings chosen shall be submitted to 
the Engineer for approval prior to ordering materials.  Modifications required shall be made at no 
additional cost to the State.  Inverted pot bearing configurations will not be permitted. 

The Contractor shall comply with all manufacturer’s material, fabrication and installation 
requirements specified. 

All bearings shall be supplied by prequalified manufacturers.  The Department will maintain a list 
of prequalified manufacturers.  

 



Submittals.  Shop drawings shall be submitted to the Engineer for approval according to Article 
105.04 of the Standard Specifications.  In addition the Contractor shall furnish certified copies of 
the bearing manufacturer's test reports on the physical properties of the component materials 
for the bearings to be furnished and a certification by the bearing manufacturer stating the 
bearing assemblies furnished conform to all the requirements shown on the plans and as herein 
specified.  Submittals with insufficient test data and supporting certifications will be rejected. 
 

Materials.  The materials for the HLMR bearing assemblies shall be according to the following: 

(a) Elastomeric Materials.  The rubber disc for Pot bearings shall be according to Article 
1083.02(a) of the Standard Specifications. 

(b) Polytetrafluoroethylene (PTFE) Material.  The PTFE material shall be according to 
Article 1083.02(b) of the Standard Specifications. 

(c) Stainless Steel Sheets:  The stainless steel sheets shall be of the thickness specified 
and shall be according to ASTM A 240 (A 240M), Type 302 or 304.  The sliding surface 
shall be polished to a bright mirror finish less than 20 micro-in. (510 nm ) root mean 
square. 

(d) Structural Steel.  All structural steel used in the bearing assemblies shall be according to 
AASHTO M 270, Grade 50 (M 270M Grade 345), unless otherwise specified. 

(e) Threaded studs.  The threaded stud, when required, shall conform to the requirements 
of Article 1083.02(d)(4) of the Standard Specifications. 



 

(f) Polyether Urethane for Disc bearings shall be according to all of the following 
requirements: 

PHYSICAL PROPERTY 

ASTM 
TEST 

METHOD 

 

 

REQUIREMENTS 

Hardness, Type D durometer D 2240 45 Min 65 Max 

Tensile Stress, psi (kPa) 

At 100% elongation, min 
D 412 1500 psi 

(10,350 kPa)  
2300 psi 

(15,900 kPa)  

Tensile Stress, psi (kPa) 

At 200% elongation, min 
D 412 2800 psi 

(19,300 kPa)  
4000 psi 

(27,600 kPa) 

Tensile Strength, psi (kPa), min D 412 4000 psi 
(27,600 kPa) 

6000 psi 
(41,400 kPa) 

Ultimate Elongation, %, min D 412 350 220 

Compression Set 22 hr. at 158 
F (70 C), Method B  %, max 

D 395 40 40 

 

The physical properties for a durometer hardness between the minimum and maximum values 
shown above shall be determined by straight line interpolation. 

Design.  The fabricator shall design the HLMR bearings according to the appropriate AASHTO 
Design Specifications noted on the bridge plans. 

Fabrication.  The bearings shall be complete factory-produced assemblies.  They shall provide 
for rotation in all directions and for sliding, when specified, in directions as indicated on the 
plans.  All bearings shall be furnished as a complete unit from one manufacturing source.  All 
material used in the manufacture shall be new and unused with no reclaimed material 
incorporated into the finished assembly. 

The translation capability for both guided and non-guided expansion bearings shall be provided 
by means of a polished stainless steel sliding plate that bears on a PTFE sheet bonded and 
recessed to the top surface of the piston or disc.  The sliding element of expansion bearings 
shall be restrained against movement in the fixed direction by exterior guide bars capable of 
resisting the horizontal forces or 20 percent of the vertical design load on the bearing applied in 
any direction, whichever is greater.  The sliding surfaces of the guide bar shall be of PTFE sheet 
and stainless steel.  Guiding off of the fixed base, or any extension of the base, will not be 
permitted. 



Structural steel bearing plates shall be fabricated according to Article 505.04(l) of the Standard 
Specifications.  Prior to shipment the exposed edges and other exposed portions of the 
structural steel bearing plates shall be cleaned and painted according to Articles 506.03 and 
506.04 of the Standard Specifications.  Painting shall be with the paint specified for shop 
painting of structural steel.  During cleaning and painting the stainless steel, PTFE sheet and 
neoprene shall be protected from abrasion and paint. 

PTFE sheets shall be bonded to steel under factory controlled conditions using heat and 
pressure for the time required to set the epoxy adhesive used.  The PTFE sheet shall be free 
from bubbles and the sliding surface shall be burnished to an absolutely smooth surface. 

The steel piston and the steel cylinder for pot bearings shall each be machined from a solid 
piece of steel.  The steel base cylinder shall be either integrally machined, recessed into with a 
snug fit, or continuously welded to its bottom steel bearing plate. 

Packaging.  Each HLMR bearing assembly shall be fully assembled at the manufacturing plant 
and delivered to the construction site as complete units.  The assemblies shall be packaged, 
crated or wrapped so the assemblies will not be damaged during handling, transporting and 
shipping.  The bearings shall be held together with removable restraints so sliding surfaces are 
not damaged. 

Centerlines shall be marked on both top and base plates for alignment in the field.  The 
bearings shall be shipped in moisture-proof and dust-proof covers. 

 

Performance Testing.  The following performance tests are required.  All tests shall be 
performed by the manufacturer prior to shipment.  Where lot testing is permitted, a lot size shall 
be the number of bearings per type on the project but not to exceed 25 bearings per type. 

Dimension Check.  Each bearing shall be checked dimensionally to verify all bearing 
components are within tolerances.  Failure to satisfy any dimensional tolerance shall be 
grounds for rejecting the bearing component or the entire bearing assembly. 

Clearance Test.  This test shall be performed on one bearing per lot.  The bearing selected 
for this test shall be the one with the least amount of clearance based on the dimension 
check.  The bearing assembly shall be loaded to its service limit state rated capacity at its 
full design rotation but not less than 0.02 radians to verify the required clearances exist.  
This test shall be performed twice for each bearing with the rotation oriented longitudinally 
with the bridge once in each direction.  Any visual signs of rubbing or binding shall be 
grounds for rejection of the lot. 
 
Proof Load Test.  This test shall be performed on one bearing per lot.  The bearing 
assembly shall be load tested to 150 percent of the service limit state rated capacity at a 
rotation of 0.02 radians.  The load shall be maintained for 5 minutes, removed then 
reapplied for 5 minutes.  If the load drops below the required value during either application, 
the test shall be restarted from the beginning.  This test shall be performed twice for each 
bearing with the rotation oriented longitudinally with the bridge once in each direction. 



 
The bearing shall be visually examined both during the test and upon disassembly after the 
test.  Any resultant visual defects include, but are not limited to: 
 

1. Extruded or deformed elastomer, polyether urethane, or PTFE. 
2. Insufficient clearances such as evidence of metal to metal contact between the pot 

wall and the top plate. 
3. Damaged components such as cracked steel, damaged seal rings, or damaged 

limiting rings. 
4. Bond failure. 

If any of the above items are found it shall be grounds for rejection of the lot. 
 

Sliding Friction Test.  For expansion bearings, this test shall be performed on one bearing 
per lot.  The sliding surfaces shall be thoroughly cleaned with a degreasing solvent.  No 
lubrication other than that specified for the bearing shall be used.  The bearing shall be 
loaded to its service limit state rated capacity for 1 hour prior to and throughout the duration 
of the sliding test.  At least 12 cycles of plus and minus sliding with an amplitude equaling 
the smaller of the design displacement and 1 inch (25 mm) shall then be applied.  The 
average sliding speed shall be between 0.1 inch and 1.0 inches (2.5 mm and 25 mm) per 
minute.  The sliding friction coefficient shall be computed for each direction of each cycle 
and its mean and standard deviation shall be computed for the sixth through twelfth cycles.   

The friction coefficient for the first movement and the mean plus two standard deviations for 
the sixth through twelfth cycles shall not exceed the design value used.  In addition, the 
mean value for the sixth through twelfth cycles shall not exceed 2/3 of the design value 
used.  Failure of either of these shall result in rejection of the lot. 

The bearing shall also be visually examined both during and after the testing, any resultant 
defects, such as bond failure, physical destruction, or cold flow of the PTFE shall also be 
cause for rejection of the lot.  

 

The Contractor shall furnish to the Department a notarized certification from the bearing 
manufacturer stating the HLMR bearings have been performance tested as specified.  The 
Contractor shall also furnish to the Engineer of Tests at the Bureau of Materials and Physical 
Research (126 East Ash Springfield, IL 62704) a purchase order prior to fabrication.  The 
purchase order shall contain, as a minimum, the quantity and size of each type of bearing 
furnished.  The Department reserves the right to perform any of the specified tests on one or 
more of the furnished bearings.  If the tested bearing shows failure it shall be replaced and the 
remaining bearings shall be similarly tested for acceptance at the Contractor's expense. 

When directed by the Engineer, the manufacturer shall furnish an additional bearing assembly 
and/or random samples of component materials used in the bearings, for testing by the 
Department, according to Article 1083.04 of the Standard Specifications. 

 



Installation.  The HLMR bearings shall be erected according to Article 521.05 of the Standard 
Specifications. 

Exposed edges and other exposed portions of the structural steel plates shall be field painted as 
specified for Structural Steel. 

Basis of Payment.  This work will be paid for at the contract unit price each for HIGH LOAD 
MULTI-ROTATIONAL BEARINGS, FIXED; HIGH LOAD MULTI-ROTATIONAL BEARINGS, 
GUIDED EXPANSION; or HIGH LOAD MULTI-ROTATIONAL BEARINGS, NON-GUIDED 
EXPANSION of the load rating specified. 
 
When the fabrication and erection of HLMR bearings is accomplished under separate contracts, 
the applicable requirements of Article 505.09 shall apply. 
 
Fabricated HLMR bearings and other materials complying with the requirements of this item, 
furnished and accepted, will be paid for at the contract unit price each for FURNISHING HIGH 
LOAD MULTI-ROTATIONAL BEARINGS, FIXED, FURNISHING HIGH LOAD MULTI-
ROTATIONAL BEARINGS, GUIDED EXPANSION or FURNISHING HIGH LOAD MULTI-
ROTATIONAL BEARINGS, NON-GUIDED EXPANSION of the load rating specified. 
 
Storage and care of fabricated HLMR bearings and other materials complying with the 
requirements of this item by the Fabrication Contractor beyond the specified storage period, will 
be paid for at the contract unit price per calendar day for STORAGE OF HIGH LOAD MULTI-
ROTATIONAL BEARINGS if a pay item is provided for in the contract, or will be paid for 
according to Article 109.04 if a pay item is not provided in the contract. 
 
HLMR bearings and other materials fabricated under this item erected according to the 
requirements of the specifications, and accepted, will be paid for at the contract unit price each 
for ERECTING HIGH LOAD MULTI-ROTATIONAL BEARINGS, FIXED, ERECTING HIGH 
LOAD MULTI-ROTATIONAL BEARINGS, GUIDED EXPANSION or ERECTING HIGH LOAD 
MULTI-ROTATIONAL BEARINGS, NON-GUIDED EXPANSION of the load rating specified. 



JACK AND REMOVE EXISTING BEARINGS 
Effective:  April 20, 1994 
Revised:  January 1, 2007 
 
Description:  This work consists of furnishing all labor, tools and equipment for jacking and 
supporting the existing beams/slab while removing the bearing assembly.  The Contractor is 
responsible for the complete design of the bridge lifting procedures and the materials used.  The 
Contractor shall furnish and place all bracing, shoring, blocking, cribbing, temporary structural 
steel, timber, shims, wedges, hydraulic jacks, and any other materials and equipment necessary 
for safe and proper execution of the work.  The Contractor shall remove and dispose of the 
bearings according to Article 501.05 of the Standard Specifications. 
 
Construction Requirements:  The Contractor shall submit details and calculations of his/her 
proposed jacking systems and temporary support procedures for approval by the Engineer 
before commencing work.  At any time during the bridge raising operations, the Engineer may 
require the Contractor to provide additional supports or measures in order to furnish an added 
degree of safety.  The Contractor shall provide such additional supports or measures at no 
additional cost to the Department.  Neither added precautions nor the failure of the Engineer to 
order additional protection will in any way relieve the Contractor of sole responsibility for the 
safety of lives, equipment and structure. 
 

(a) Jack and Remove Existing Bearings with bridge deck in place.  Jacking and cribbing 
under and against the existing diaphragms, if applicable, will not be allowed.  The 
Contractor's jacking plans and procedures shall be designed and sealed by an Illinois 
Licensed Structural Engineer. 

 
In all cases, traffic shall be removed from the portion of the structure to be jacked prior to 
and during the entire time the load is being supported by the hydraulic pressure of the 
jack(s).  The minimum jack capacity per beam shall be as noted in the plans.  Whenever 
possible, traffic shall be kept off that portion of the structure during the entire bearing 
replacement operation.  The shoring or cribbing supporting the beam(s) during bearing 
replacement shall be designed to support the dead load plus one half of the live load and 
impact shown in the plans.  If traffic cannot be kept off that portion of the structure during 
the bearing replacement then the shoring or cribbing supporting the beam(s) shall be 
designed to support the dead load and full live load and impact shown in the plans. 
 
No jacking shall be allowed during the period of placement and cure time required for 
any concrete placed in the span(s) contributing loads to the bearings to be jacked and 
removed. 

 
Jacking shall be limited to 1/8 in. (4 mm) maximum when jacking one bearing at a time. 
Simultaneous jacking of all beams at one support may be performed provided the 
maximum lift is 1/4 in. (7 mm) and the maximum differential displacement between 
adjacent beams is 1/8 in. (4 mm).  Suitable gauges for the measurement of 
superstructure movement shall be furnished and installed by the Contractor. 
 



(b) Jack and Remove Existing Bearings when entire bridge deck is removed.  Jacking and 
bearing removal shall be done after the removal of the existing bridge deck is complete.  
The Contractor’s plans and procedures for the proposed jacking and cribbing system 
shall be designed and sealed by an Illinois Licensed Structural Engineer, unless jacking 
can be accomplished directly from the bearing seat under the beams or girders. 

 
Jacking shall be limited to 1/4 in. (7 mm) maximum when jacking one beam at a time. 
Simultaneous jacking of all beams at one support may be performed provided the 
maximum lift is 3/4 in. (19 mm) and the maximum differential displacement between 
adjacent beams is 1/4 in. (7 mm).  When staged construction is utilized, simultaneous 
jacking of all beams shall be limited to 1/4 in. (7 mm) unless the diaphragms at the stage 
line are disconnected, in which case the maximum lift is 3/4 in. (19 mm).  Suitable 
gauges for the measurement of superstructure movement shall be furnished and 
installed by the Contractor. 

 
The Contractor shall be responsible for restoring to their original condition, prior to jacking, the 
drainage ditches, pavement, or slopewall disturbed by the cribbing footings. 
 
Basis of Payment:  This work will be paid for at the contract unit price each for JACK AND 
REMOVE EXISTING BEARINGS. 



THREE SIDED PRECAST CONCRETE STRUCTURE 
Effective:  July 12, 1994 
Revised:  October 15, 2011 
 
This work shall consist of furnishing and installing the three-sided precast concrete structure 
according to applicable portions of Sections 503 and 504 of the Standard Specifications.  All 
three-sided precast concrete structures, precast headwalls, precast wingwalls and precast 
footings shall be produced according to the Department’s latest Policy Memorandum “Quality 
Control/ Quality Assurance Program for Precast Products”. 
 
The three-sided concrete structure shall be designed according to the AASHTO LRFD 
Specifications, shown on the structure plans, and shall include the effects of unyielding 
foundation conditions for the sequence of construction anticipated. 
 
The Contractor shall be responsible for diverting the water from the construction area using a 
method meeting the approval of the Engineer.  The cost of diverting the water shall be 
considered as included in the contract unit price bid for the three sided structure being 
constructed and no additional compensation will be allowed. 
 
For structures over water, 3 in. (75mm) diameter drain openings, spaced at 8 ft (2.4 m) centers, 
2 ft (600 mm) above the flow line shall be provided according to Article 503.11. 
 
All joints between segments shall be sealed according to Article 540.06 except nonwoven 
geotechnical fabric will not be allowed for the external sealing bands.  When the minimum fill 
over the structure, between the edges of the shoulders, is less than or equal to 3 ft. (1 m), the 
top joints between segments shall also be secured with a previously approved mechanical 
connection.  The mechanical connection shall be used to connect a minimum length of 12 ft. 
(3.65 m) of exterior segments at each end of the structure.  There shall be a minimum of 4 
mechanical connections per joint with a maximum spacing of 10 ft. (3 m).  All plates, shapes, 
and hardware shall be galvanized or stainless steel.  If the design of the structure also requires 
grouted shear keys, the keyway shall be cast in the top slab of the segments and grouted 
according to Article 504.06(e). 
 
Three sided precast concrete structures located in areas with a Seismic Zone greater than 1, as 
defined in the AASHTO LRFD Specifications Table 3.10.6-1, shall satisfy the following 
requirements: 
 

1) The structure shall be connected to the footing/pedestal 2 ft. (600 mm) from the 
outermost exterior edge of the structure at all four corners with a galvanized rigid 
mechanical connection subject to the approval of the Engineer.  This connection shall be 
located on the interior face of the segment to allow for future inspection. 
 

2) All top joints of exterior segments within a length of 12 ft. (3.65 m) at each end of the 
structure, regardless of the fill cover, shall be mechanically connected as previously 
described.  The mechanical connection is subject to the approval of the Engineer. 

 



Shop drawings for three sided precast concrete structures shall be submitted according to 
Article 1042.03(b) and Article 105.04 of the Standard Specifications.  The supplier selected by 
the Contractor shall submit complete design calculations and shop drawings, prepared and 
sealed by an Illinois Licensed Structural Engineer, for approval by the Engineer. 
 
Prior approval by the Department for the structural feasibility and adequacy of proprietary 
systems will enhance the approval process of the final structure design but in no case shall 
relieve the Contractor of the design or QC/QA requirements stated herein.  The following 
proprietary systems have been previously approved for the structural feasibility and adequacy 
only: 
 
1) Hy-Span 
2) Con Span 
3) REDI-SPAN Bridge System 
4) BEBO Arch System 
5) Techspan 
6) Stronghold 
7) Eco-Span Arch System 
8) Precast Forum Arch System 
 
The system chosen by the contractor shall provide a hydraulically equivalent waterway opening 
to that specified on the plans.  Evidence of equivalency shall also be provided in writing to the 
Engineer for review and approval prior to ordering any materials. 
 
When precast concrete substructure is specified, the Contractor may choose to substitute cast-
in-place for precast headwalls, wingwalls and footings unless otherwise specified on the plans.  
No additional compensation for these substitutions will be allowed and the Contractor shall 
submit complete design calculations and shop drawings, prepared and sealed by an Illinois 
Licensed Structural Engineer, for approval by the Engineer. 
 
When Cast-in-place concrete substructure is specified, the Contractor may choose to substitute 
precast for cast-in-place headwalls, wingwalls and footings unless otherwise specified on the 
plans.  No additional compensation for these substitutions will be allowed and the 
Contractor/supplier shall submit complete design calculations and shop, drawings prepared and 
sealed by an Illinois Licensed Structural Engineer, for approval by the Engineer. 
 
If a precast footing is used, it shall be built to the manufacturers specifications and the 
Contractor shall prepare a 6 in. (150 mm) thick layer of compacted granular material placed 
below the bottom of the footing.  The porous granular material shall be gradation CA 7, CA 11, 
or CA 18 and shall be placed to extend at least 2 ft. (600 mm) beyond the limits of the precast 
footing.  There shall be no additional compensation for the porous granular bedding material. 
 
The excavation and backfill for three sided precast concrete structures shall be according to 
Section 502 of the Standard Specifications and any additional backfilling requirements based on 
the precast supplier’s design. All construction inspection and material certification necessary to 
verify these additional backfilling requirements in the field shall be the responsibility of the 



supplier.  The three-sided precast concrete structure shall be placed according to applicable 
requirements of Article 542.04(d) of the Standard Specifications. When multi-spans are used a 3 
in. (75 mm) minimum space shall be left between adjacent sections.  After the precast units are 
in place and the backfill has been placed to midheight on each exterior side of the barrel, the 
space between adjacent units shall be filled with Class SI concrete.  The Class SI concrete shall 
be according to Section 1020, except the maximum size of the aggregate shall be 3/8 in. (9.5 
mm). 
 
Method of Measurement.  Three sided precast concrete structures will be measured in feet 
(meters).  The overall length shall be measured from out to out of headwalls along the centerline 
of each span of the structure.  Class SI concrete placed between adjacent spans, grouted 
keyways or mechanical connections between precast units, and mechanical connections 
between the precast units and the substructure will not be measured for payment. 
 
Basis of Payment.  This work will be paid for at the contract unit price per foot (meter) for 
THREE SIDED PRECAST CONCRETE STRUCTURES of the size specified.  Rock excavation 
will be paid for separately according to Article 502.13 of the Standard Specifications. 
 
The cost of specified cast-in-place headwalls, wingwalls and footings will not be included in this 
item but will be paid for separately. 
 
When precast footings, wingwalls and headwalls are specified, this work will be paid for at the 
lump sum price for PRECAST CONCRETE SUBSTRUCTURE.   
 



JACKING EXISTING SUPERSTRUCTURE 
Effective:  January 11, 1993 
Revised:  January 1, 2007 
 
Description:  This work shall consist of furnishing all material, equipment and labor for the 
construction and subsequent removal of jacking support systems complete, including jacks, jack 
supports, shims and all necessary cribbing. Included under this item shall be all work to raise 
and support the existing structure as specified on the plans and as noted herein. 
 
Construction Requirements:  Jacking and cribbing shall be done only under main beams, with 
jacking against diaphragms prohibited unless specifically allowed on the plans.  Mud sills for 
timber cribbing shall be placed on firm, level, tamped ground that has been inspected by probes 
for soft spots. Uneven settlement should be anticipated and correction shims provided for mud 
sills that are partially on stabilized shoulders or pavement. 
 
At any time during the bridge raising operations, the Engineer may require the Contractor to 
provide additional supports or measures in order to furnish an added degree of safety.  The 
Contractor shall provide such additional supports or measures at no additional cost to the 
Department.  Neither added precautions nor the failure of the Engineer to order additional 
protection will in any way relieve the Contractor of sole responsibility for the safety of lives, 
equipment and structure. 
 
Jacks shall be provided with a ram head plate approximately equal in contact area as the sole 
plate at the beam.  This plate shall be "C" clamped to the beam flange when clearances will not 
allow the jack to be placed equidistant from the ends of the plate.  The centerline of the ram 
head must be in line with the centerline of the beam.  A needle beam or fabricated jacking yoke 
with two jacks will be allowed provided the design meets with the approval of the Engineer. 
 
The jacking support system shall be such that all beams that are attached transversely by a 
bridge deck and/or diaphragms or crossframes, for each individual structure, shall be raised 
simultaneously in the sequence prescribed in the plans and all jacking tolerances stated below 
apply.  If the bridge deck is removed and the diaphragms or crossframes between adjacent 
beams are detached, then the beams do not need to be raised simultaneously and only the 
longitudinal jacking tolerances stated below apply.  The system shall be installed in such a 
manner to prevent lateral movement and remain stable during all phases of the work.  In all 
cases where multiple jacks are used for a lift the hydraulic jacks shall be equipped with gages 
so that jacking pressures can be equalized or the needle and blocking beams equipped with 
adjustable machinist levels so that a uniform amount of lift can be accomplished.  The jacking 
tolerances shall be as follows: 
 

(a) Jacking Existing Superstructure with bridge deck in place. The differential jacking 
height shall not exceed 1/8 in. (4 mm) transversely between adjacent beams and 
1/4 in. (7 mm) longitudinally between adjacent supports. 

 



(b) Jacking Existing Superstructure when entire bridge deck is removed.  The 
differential jacking height shall not exceed 1/4 in. (7 mm) transversely between 
adjacent beams and 3/4 in. (19 mm) longitudinally between adjacent supports. 

 
The Contractor shall be responsible for restoring to their original condition, prior to jacking, the 
drainage ditches, pavement, or slopewall disturbed by the cribbing footings.  If applicable, 
existing diaphragms or cross frames at the stage construction line shall be disconnected prior to 
jacking and reconnected using new H.S. bolts after jacking is completed. 
 
The Contractor shall submit details and calculations of his/her proposed jacking systems, 
cribbing and procedures for approval of the Engineer before commencing work.  The system 
shall be designed and sealed by a Structural Engineer licensed in Illinois.  Approval will not 
relieve the Contractor of responsibility for the safety of the structure. 
 
Basis of Payment:  This work, as herein specified, will be paid for at the contract lump sum price 
for JACKING EXISTING SUPERSTRUCTURE. 
 



BONDED PREFORMED JOINT SEAL 
Effective:  July 12, 1994 
Revised:  January 1, 2007 
 
Description.  This work shall consist of preparing the joint opening faces and furnishing and 
installing a bonded preformed joint seal with the necessary bonding epoxy into bridge joints. 
 
Materials.  The material quality of bonded preformed joint seal shall be according to the physical 
requirements of Table 1 of AASHTO M 220 with the following exceptions:  compression set shall 
not be over 40 percent when tested according to Method B (Modified) of ASTM D 395 after 70 
hours at 212 ºF (100 ºC).  The Compression-Deflection requirement will not apply to the bonded 
preformed joint seal. 
 
The adhesive used to bond the joint sealer shall be supplied by the manufacturer of the bonded 
preformed joint seal and shall meet the following requirements: 
 

The adhesive shall be epoxy base, dual component, which resists salt, diluted acids, 
alkalis, solvents, greases, oils, moisture, sunlight and weathering.  Temperatures up to 
200 ºF (93 ºC) shall not reduce bond strength.  At 68 ºF (20 ºC), the bond strength shall 
be a minimum of 1000 psi (6.9 MPa) within 24 hours. 

 
Pot Life; min. 40 minutes @ 68 ºF (20 ºC) 
Tensile Strength; min.   4000 psi (28 MPa) 
Solids Hardness; max.  5 mohs 
Flash Point; min.   200 ºF (93 ºC) 
Axial Compression; min.  8760 psi (60 MPa) 
Complete Cure; max.   7 days @ 68 ºF (20 ºC) 
Concrete Bond Strength; min. 4000 psi (28 MPa) 
Steel Bond Strength; min.  4000 psi (28 MPa) 

 
Any primers or cleaning solutions used on the faces of the joint or on the profile of the sides of 
the bonded preformed joint seal shall be supplied by the manufacturer of the bonded preformed 
joint seal.  Any additional installation materials and adhesive for splicing joint sections, shall be 
as supplied by the manufacturer of the bonded preformed joint seal. 
 

Construction Requirements 
 

Installation.  The inside surfaces of the joint opening shall be roughened by sand blasting to 
bare white metal on a metal walled joint or to clean elastomeric polymer concrete on a 
elastomeric polymer concrete walled joint.  The depth of roughening of the joint shall equal the 
depth of the bonded portion of the preformed joint material.  After roughening, the joint shall be 
cleaned with compressed air.  The compressed air shall be according to the cleanliness 
requirements of ASTM D 4285.  The bonded preformed joint seal shall be wiped with a primer 
that promotes adhesion when recommended by the joint manufacturer.  The epoxy adhesive 
shall then be applied, both to the inner walls of the joint, and to the exterior surfaces of the joint 
seal.  Immediately after blow down, the primer and adhesive shall be applied in the amounts 



recommended by the joint manufacturer.  Maximum application lengths of joints for a pound 
(kilogram) of epoxy shall be supplied by the joint seal manufacturer. 
 
The joint seal with epoxy shall be inserted into the joint and held tightly against both sides of the 
joint until sufficient bond strength has been developed to resist the expected expansion forces.  
The seal shall be placed so the top of the seal is approximately 1/8 in. (3 mm) recessed. 
 
Bonded preformed joint seals shall not be installed when temperatures below 50 ºF (10 ºC) are 
predicted within a 48 hour period. 
 
Method of Measurement.  The bonded preformed joint seal will be measured in place, in feet 
(meters) along the centerline of the joint. 
 
Basis of Payment.  This work will be paid for at the contract unit price per foot (meter) for 
BONDED PREFORMED JOINT SEAL, of the size specified. 



MODULAR EXPANSION JOINT 
Effective:  May 19, 1994 
Revised:  April 18, 2014 
 
Description.  This work shall consist of furnishing and installing a modular expansion joint(s) as 
shown on the plans, and according to applicable portions of the Standard Specifications. 
 
General.  The expansion joint device shall be capable of handling the specified longitudinal 
movement.  In addition, when specified, the joint shall also be capable of handling the 
differential non-parallel longitudinal movement.  The expansion joint device shall effectively seal 
the joint opening in the deck surface and barrier curbs against the entrance of water and foreign 
materials.  There shall be no appreciable change in the deck surface plane with the expansion 
and contraction movements of the bridge. 
 
The device shall consist of a shop-fabricated modular assembly of transverse neoprene seals, 
edge and separation beams, bearing on support bars spanning the joint opening.  The assembly 
shall maintain equal distances between intermediate support rails, at any cross section, for the 
entire length of the joint.  The assembly shall be stable under all conditions of expansion and 
contraction, using a system of longitudinal control springs and upper and lower support beam 
bearings and springs. 
 
At sidewalks, concrete median barriers and concrete parapet joints, a sliding steel plate shall be 
fabricated and installed according to the plans.  Painting or galvanizing of sliding steel plates 
shall be as specified on the plans.  
 
The expansion joint system options shall be limited to the following pre-approved systems: 
 

For Modular Expansion Joints: 

• Steelflex system, by the D.S. Brown Company 

• WABO system, by the Watson Bowman Acme Corporation 

• LR System, by TechStar Incorporated 
 
For Swivel Modular Expansion Joints: 

• MAURER Swivel system, by the D.S. Brown Company 

• WABO X-CEL system, by the Watson Bowman Acme Corporation 

• LG Swivel System, by TechStar Incorporated 
 

 
Pre-approval of the expansion joint system does not include material acceptance at the jobsite. 
 
Submittals:  Shop drawings and a copy of the calculations and support documents shall be 
submitted to the Engineer for approval according to Article 105.04 of the Standard 
Specifications.  Submittals will be required for each modular expansion joint device specified.  In 
addition the Contractor shall provide the Department with a certification of compliance by the 
manufacturer listing all materials in the system.  The certification shall attest that the system 
conforms to the design and material requirements and be supported by a copy of the successful 



results of the fatigue tests performed on the system as herein specified.  Submittals with 
insufficient test data and supporting certifications will be rejected. 
 
The shop drawings shall include tables showing the total anticipated movements for each joint 
and the required setting width of the joint assemblies at various temperatures. 
 
Design Requirements:  The maximum vertical, transverse and horizontal rotations and 
displacements shall be defined and included in the design. 
 
The expansion joint device(s) shall be designed, detailed and successfully tested, for non 
AASHTO LRFD designed structures, according to the requirements specified in NCHRP Report 
402 “Fatigue Design of Modular Bridge Expansion Joints” and NCHRP Report 467 
“Performance Testing for Modular Bridge Joint Systems” and for LRFD designed structures 
according Section 14 of the AASHTO LRFD Bridge Design Specifications. 
 
Top, bottom and sides of support bars shall be restrained to prevent uplift, transmit bearing 
loads, and maintain the lateral position of the bars. 
 
The total movement of each individual sealing element shall not exceed 3 in. (75 mm). 
 
Materials: 
 
(a) Metals.  Structural Steel.  All structural steel shall be according to AASHTO M 270, Grade 

50 (M 270M Grade 345), unless otherwise specified. 

Stainless steel sheets for the sliding surfaces of the support bars shall conform to the 
requirements of ASTM A240 (A240M) type 302 or 304. 
 
The use of aluminum components in the modular joint will not be allowed. 

 
(b) Preformed Elastomeric Seals.  The elastomeric sealing element shall be according to ASTM 

D5973. 
 

Lubricant/Adhesive for installing the preformed elastomeric elements in place shall be a 
one-part, moisture-curing, polyurethane and hydrocarbon solvent mixture as recommended 
by the manufacturer and containing not less than 65 percent solids. 

 
(c) Support Bar Bearings.  Support bar bearings shall be fabricated from elastomeric pads with 

polytetrafluorethylene (PTFE) surfacing or from polyurethane compound with PTFE sliding 
surfaces.  The elastomeric and PTFE materials shall meet the requirements of Section 1083 
of the Standard Specifications. 

 
(d) Control Springs.  Suitable elastomeric type springs which work longitudinally shall be used 

to maintain the equidistant spacing between transverse edge and separation beams when 
measured at any given cross section through the joint. 

 



(e) Support Bars.  Support bars shall incorporate stainless steel sliding surfaces to permit joint 
movement. 

 
Construction Requirements 

 
General.  Installation of expansion devices shall be according to the plans and shop drawings. 
 
The fabricator of the modular joint assembly shall be AISC certified according to Article 106.08 
for Bridge and Highway Metal Component Manufacturers.  In lieu of AISC certification, the 
Contractor may have all welding on main members (support bars and separation beams) 
observed and inspected by independent (third party) personnel at the Contractor’s expense.  
Welding shall then be observed by a Certified Welding Inspector (CWI) in addition to the 
manufacturer's own welding inspection.  Third party Non Destructive Examination (NDE) shall 
be performed by inspector(s), certified as level II in applicable methods, and all complete 
penetration beam-to-bar welds and butt joints in beams shall be UT inspected and 10 percent of 
fillets and partial pen welds shall be MT inspected. 
 
The manufacturer of the expansion device shall provide a qualified technical service 
representative to supervise installation.  Modular expansion joint devices shall be factory 
prefabricated assemblies, preset by the manufacturer prior to shipment with provisions for field 
adjustment for the ambient temperature at the time of installation. 
 
Unless otherwise shown on the plans, the neoprene seals shall be continuous without any field 
splices. 
 
All steel surfaces of the prefabricated assembly shall be shop painted with the primer specified 
for structural steel, except areas in direct contact with the seals, galvanized items and stainless 
steel surfaces. 
 
The metal surfaces in direct contact with the neoprene seals shall be blast cleaned to permit a 
high strength bond of the lubricant/adhesive between the neoprene seal and mating metal 
surfaces. 
 
The Contractor shall anticipate and make all necessary adjustments to existing or plan-specified 
reinforcement bars, subject to the approval of the Engineer, in order to prevent interferences 
with placement of the selected joint in the structure.  Any adjustments to reinforcement bars 
interfering with the joint installation shall be the responsibility of the Contractor and preapproved 
by the Engineer prior to installation of the joint.  Cutting of reinforcement shall be minimized, and 
any bars that are cut shall be replaced in-kind at no additional cost. 
 
The prefabricated joint assembly shall be properly positioned and attached to the structure 
according to the manufacturer’s approved shop drawings.  The attachment shall be sufficiently 
rigid to prevent non-thermal rotation, distortion, or misalignment of the joint system relative to 
the deck prior to casting the concrete.  The joints shall be adjusted to the proper opening based 
on the ambient temperature at the time of installation and then all restraints preventing thermal 
movement shall be immediately released and/or removed.  The joint assembly units shall be 



straight, parallel and in proper vertical alignment or reworked until proper adjustment is obtained 
prior to casting of the concrete around the joint. 
 
After the joint system is installed, the joint area shall be flooded with water and inspected, from 
below for leakage.  If leakage is observed, the joint system shall be repaired, at the expense of 
the Contractor, as recommended by the manufacturer and approved by the Engineer. 
 
Method of Measurement.  This work will be measured for payment in place, in feet (meters), 
along the centerline of the joint from face to face of the parapets or curbs.  All sliding plate 
assemblies at the sidewalks, parapets and median barriers will not be measured for payment.  
The size will be defined as the specified longitudinal movement rounded up to the nearest 3 
inch (75 mm) increment. 
 
Basis of Payment:  When only a longitudinal movement is specified, this work will be paid for at 
the contract unit price per foot (meter) for the MODULAR EXPANSION JOINT, of the size 
specified.  When a differential non parallel movement is also specified, this work will be paid for 
at the contract unit price per foot (meter) for the MODULAR EXPANSION JOINT-SWIVEL, of 
the size specified. 
 
All materials, equipment and labor required to fabricate, paint and install the sliding plate 
assemblies at the sidewalks, parapets and median barriers will not be paid for separately but 
shall be included in the price for the expansion joint specified. 
 
When the fabrication and erection of modular expansion joint is accomplished under separate 
contracts, the applicable requirements of Article 505.09 shall apply, except the furnishing pay 
items shall include storage and protection of fabricated materials up to 75 days after the 
completion dates. 
 
Fabricated modular expansion joints and other materials complying with the requirements of this 
item, furnished and accepted, will be paid for at the contract unit price per foot (meter) for 
FURNISHING MODULAR EXPANSION JOINT or FURNISHING MODULAR EXPANSION 
JOINT – SWIVEL of the size specified. 
 
Storage and care of fabricated joints and other materials complying with the requirements of this 
item by the Fabrication Contractor beyond the specified storage period, will be paid for at the 
contract unit price per calendar day for STORAGE OF MODULAR EXPANSION JOINTS if a 
pay item is provided for in the contract, or will be paid for according to Article 109.04 if a pay 
item is not provided in the contract. 
 
Modular expansion joints and other materials erected according to the requirements of the 
specifications, and accepted, will be paid for at the contract unit price per foot (meter) for 
ERECTING MODULAR EXPANSION JOINT or ERECTING MODULAR EXPANSION JOINT - 
SWIVEL of the size specified. 
 
 



CLEANING AND PAINTING CONTACT SURFACE AREAS OF EXISTING STEEL 
STRUCTURES 
Effective:  June 30, 2003 
Revised:  May 18, 2011 
 

Description.  This work shall consist of the surface preparation and painting of existing steel 
structures in areas that will be in contact with new steel. 

The existing steel at primary connections (faying surfaces) shall be prepared, and primed as 
specified herein prior to connecting new structural steel to the existing structure. 
 
The existing steel at secondary connections shall be prepared, and if bare metal is exposed, 
primed as specified herein prior to connecting new structural steel to the existing structure. 
 
General.  The existing coatings shall be assumed to contain lead and may also contain other 
toxic metals.  Any plans that may be furnished for the work, and any dimensions or other 
information given regarding a structure, are only for the purpose of assisting bidders in 
determining the type and location of steel to be cleaned and painted.  It is the responsibility of 
the Contractor to verify this information and the accuracy of the information provided shall in no 
way affect the price bid for structural steel. 

Materials.  The Bureau of Materials and Physical Research has established a list of all products 
that have met preliminary requirements.  Each batch of material must be tested and approved 
before use. 
 
The paint materials shall meet the requirements of the following articles of the Standard 
Specification: 
 

Item      Article 
a) Organic Zinc Rich Primer     1008.05 
b) Aluminum Epoxy Mastic   1008.03 
 

Submittals:  

a) Manufacturer's application instructions and product data sheets.  Copies of the paint 
manufacturer's application instructions and product data sheets shall be furnished to the 
Engineer at the field site before steel cleaning begins. 

b) Waste Management Plan.  The Waste Management Plan shall address all aspects of waste 
handling, storage, testing, hauling and disposal.  Include the names, addresses, and a 
contact person for the proposed licensed waste haulers and disposal facilities.  Submit the 
name and qualifications of the laboratory proposed for Toxicity Characteristic Leaching 
Procedure (TCLP) analysis. 

 
c) Quality Control (QC) Program.  The QC Program shall identify the following; the 

instrumentation that will be used, a schedule of required measurements and observations, 



procedures for correcting unacceptable work, and procedures for improving surface 
preparation and painting quality as a result of quality control findings. 

Construction Requirements.  The Contractor shall perform first line, in process QC 
inspections. The Contractor shall implement the submitted and accepted QC Program to insure 
that the work accomplished complies with these specifications.  The designated Quality Control 
inspector shall be onsite full time during any operations that affect the quality of the coating 
system (e.g., surface preparation, coating mixing and application, and evaluations between 
coats and upon completion of the work).  The Contractor shall provide artificial lighting in areas 
where natural light is inadequate, as determined by the Engineer, to allow proper cleaning, 
inspection, and painting.  Illumination for inspection shall be at least 30 foot candles (325 LUX).  
Illumination for cleaning and priming, including the working platforms, access, and entryways 
shall be at least 20 foot candles (215 LUX). 
 
The Contractor shall be responsible for any damage caused to persons, vehicles, or property, 
except as indemnified by the Response Action Contractor Indemnification Act.  Whenever the 
intended purposes of the protective devices are not being accomplished, as determined by the 
Engineer, work shall be immediately suspended until corrections are made.  Painted surfaces 
damaged by any Contractor's operation shall be removed and repainted, as directed by the 
Engineer, at the Contractor's expense. 
 
Weather Conditions.  Surfaces to be primed after cleaning shall remain free of moisture and 
other contaminants.  The Contractor shall control his/her operations to insure that dust, dirt, or 
moisture does not come in contact with surfaces cleaned prior to painting.  Surfaces painted 
shall be protected until the coating is sufficiently cured to protect itself from damage. 
 
Restrictions on ambient conditions shall be as per the coating manufacturer’s written 
specifications. 
 
Surface Preparation:  Prior to making connections or painting, all loose abrasives, paint, and 
residue shall be contained, collected, removed from the surface area and properly disposed of 
as specified later in this specification. 
 
Soluble Salt Remediation.  The Contractor shall implement surface preparation procedures and 
processes that will remove chloride from the surfaces.  Surfaces that may be contaminated with 
chloride include, but are not limited to, expansion joints and all areas that are subject to 
roadway splash or runoff such as fascia beams and stringers. 
 
Methods of chloride removal may include, but are not limited to, steam cleaning or pressure 
washing with or without the addition of a chemical soluble salt remover as approved by the 
coating manufacturer, and scrubbing before or after initial paint removal.  The Contractor may 
also elect to clean the steel and allow it to rust overnight followed by recleaning, or by utilizing 
blends of fine and coarse abrasives during blast cleaning, wet abrasive/water jetting methods of 
preparation, or combinations of the above.  If steam or water cleaning methods of chloride 
removal are utilized over surfaces where the coating has been completely removed, and the 
water does not contact any lead containing coatings, the water does not have to be collected.  



The Contractor shall provide the proposed procedures for chloride remediation in the Surface 
Preparation/Painting Plan. 
 
Upon completion of the chloride remediation steps, the Contractor shall use cell methods of field 
chloride extraction and test procedures (e.g., silver dichromate) accepted by the Engineer, to 
test representative surfaces that were previously rusted (e.g., pitted steel) for the presence of 
remaining chlorides.  Remaining chloride levels shall be no greater than 7µg/sq cm as read 
directly from the surface without any multiplier applied to the results.  The testing must be 
performed, and the results must be acceptable, prior to painting each day. 
 
A minimum of 5 tests per 1000 sq. ft. (93 sq m) or fraction thereof completed in a given day, 
shall be conducted at project start up.  If results greater than 7 µg/sq cm are detected, the 
surfaces shall be recleaned and retested at the same frequency.  If acceptable results are 
achieved on three consecutive days in which testing is conducted, the test frequency may be 
reduced to 1 test per 1000 sq. ft. (93 sq. m) prepared each day provided the chloride 
remediation process remains unchanged.  If unacceptable results are encountered, or the 
methods of chloride remediation are changed, the Contractor shall resume testing at a 
frequency of 5 tests per 1000 sq. ft. (93 sq. m). 
 
Following successful chloride testing the chloride test areas shall be cleaned as specified below. 
 
Painted surfaces of new steel damaged by abrasive blasting or by the Contractor's operations 
shall be repainted, as directed by the Engineer, at the Contractor's expense. 

a) Primary Connections.  Primary connections shall be defined as faying (contact) surfaces of 
high-strength bolted splices in main, load-carrying members, end diaphragms, end cross-
frames, and other areas specifically noted in plans (such as cross-frame connections on 
curved girders, etc.).  These will typically occur where existing splices are replaced or new 
splices are added. 
 
The surfaces of existing steel in all areas that will be in direct contact with new steel shall be 
prepared according to SSPC-SP15, Commercial Grade Power Tool Cleaning using vacuum-
shrouded power tools equipped with HEPA filtration.  The surface preparation shall remove 
all rust, mill scale, and existing paint from the contact surface.  At the Contractors option, 
vacuum blast cleaning according to SSPC-SP6, Commercial Blast Cleaning may be 
substituted for SSPC-SP15 at no additional cost to the Department.  The surface profile for 
primary connection surfaces shall be 1.5 to 3.5 mils (38 to 90 microns). 

 
b) Secondary Connections.  Secondary connections shall be defined as all surface areas of 

existing members that will be in contact with new steel except as previously defined as 
primary connections. 

 
These surfaces of existing steel in all areas that will be in direct contact with new steel shall 
be prepared according to SSPC-SP3, Power Tool Cleaning using vacuum-shrouded power 
tools equipped with HEPA filtration.  The surface preparation shall remove all loose rust, 
loose mill scale, and loose, checked, alligatored and peeling paint from the contact surface.  
At the Contractors option, vacuum blast cleaning according to SSPC-SP6, Commercial Blast 



Cleaning or SSPC-SP15, Commercial Grade Power Tool Cleaning may be substituted for 
SSPC-SP3 at no additional cost to the Department.  The surface profile for abrasive blast 
cleaning and Commercial Grade Power Tool Cleaning shall be 1.5 to 3.5 mils (38 to 90 
microns). 

 
Painting.  The manufacturer’s written instructions shall be followed for paint storage, mixing, 
thinning, application, ambient conditions, and drying times between coats.  The surface shall be 
free of dirt, dust, and debris prior to the application of any coat.  The coatings shall be applied 
as a continuous film of uniform thickness free of defects including, but not limited to, runs, sags, 
overspray, dryspray, pinholes, voids, skips, misses, and shadow-through.  Defects such as runs 
and sags shall be brushed out immediately during application. 

The Engineer will approve surface preparation prior to priming. 
 
a) For Primary connections the surface of the prepared steel cleaned to bare metal shall be 

primed with an organic zinc rich primer between 3.5 and 5.0 mils (90 and 125 microns) dry 
film thickness. 

 
b) For Secondary Connections the surface of the prepared steel cleaned to bare metal shall be 

painted with one coat of epoxy mastic between 5 and 7 mils (125 microns to 180 microns) in 
thickness.  Areas not cleaned to bare metal need not be painted. 

 
The primer shall cure according to the manufacturers instructions prior to connecting new 
structural steel to the existing structure. 
 
The surrounding coating at each prepared location shall be feathered for a minimum distance of 
1 1/2 in. (40 mm) to achieve a smooth transition between the prepared areas and the existing 
coating. 
 
Collection, Temporary Storage, Transportation and Disposal of Waste.  The Contractor 
and the Department are considered to be co-generators of the waste. 
 
The Contractor is responsible for all aspects of waste collection, testing and identification, 
handling, storage, transportation, and disposal according to these specifications and all 
applicable Federal, State, and Local regulations.  The Contractor shall provide for Engineer 
review and acceptance a Waste Management Plan that addresses all aspects of waste 
handling, storage, and testing, and provides the names, addresses, and a contact person for the 
proposed licensed waste haulers and disposal facilities.  The Department will not perform any 
functions relating to the waste other than provide EPA identification numbers, provide the 
Contractor with the emergency response information, the emergency response telephone 
number required to be provided on the manifest, and to sign the waste manifest.  The Engineer 
will obtain the identification numbers from the state and federal environmental protection 
agencies for the bridge(s) to be painted and furnish those to the Contractor. 
 
All surface preparation/paint residues shall be collected daily and deposited in all-weather 
containers supplied by the Contractor as temporary storage.  The storage area shall be secure 
to prevent unauthorized entry or tampering with the containers.  Acceptable measures include 



storage within a fully enclosed (e.g., fenced in) and locked area, within a temporary building, or 
implementing other reasonable means to reduce the possibility of vandalism or exposure of the 
waste to the public or the environment (e.g., securing the lids or covers of waste containers and 
roll-off boxes).  Waste shall not be stored outside of the containers.  Waste shall be collected 
and transferred to bulk containers taking extra precautions as necessary to prevent the 
suspension of residues in air or contamination of surrounding surfaces.  Precautions may 
include the transfer of the material within a tarpaulin enclosure.  Transfer into roll-off boxes shall 
be planned to minimize the need for workers to enter the roll-off box. 
 
No residues shall remain on uncontained surfaces overnight.  Waste materials shall not be 
removed through floor drains or by throwing them over the side of the bridge.  Flammable 
materials shall not be stored around or under any bridge structures. 
 
The all-weather containers shall meet the requirements for the transportation of hazardous 
materials and as approved by the Department.  Acceptable containers include covered roll-off 
boxes and 55-gallon drums (17H).  The Contractor shall insure that no breaks and no 
deterioration of these containers occurs and shall maintain a written log of weekly inspections of 
the condition of the containers.  A copy of the log shall be furnished to the Engineer upon 
request.  The containers shall be kept closed and sealed from moisture except during the 
addition of waste.  Each container shall be permanently identified with the date that waste was 
placed into the container, contract number, hazardous waste name and ID number, and other 
information required by the IEPA. 
 
The Contractor shall have each waste stream sampled for each project and tested by TCLP and 
according to EPA and disposal company requirements.  The Engineer shall be notified in 
advance when the samples will be collected.  The samples shall be collected and shipped for 
testing within the first week of the project, with the results due back to the Engineer within 10 
days.  The costs of testing shall be considered included in this work.  Copies of the test results 
shall be provided to the Engineer prior to shipping the waste. 
 
The existing paint removed, together with the surface preparation media (e.g. abrasive) shall be 
handled as a hazardous waste, regardless of the TCLP results.  The waste shall be transported 
by a licensed hazardous waste transporter, treated by an IEPA permitted treatment facility to a 
non-hazardous special waste and disposed of at an IEPA permitted disposal facility in Illinois. 
 
The treatment/disposal facilities shall be approved by the Engineer, and shall hold an IEPA 
permit for waste disposal and waste stream authorization for this cleaning residue.  The IEPA 
permit and waste stream authorization must be obtained prior to beginning cleaning, except that 
if necessary, limited paint removal will be permitted in order to obtain samples of the waste for 
the disposal facilities.  The waste shall be shipped to the facility within 90 days of the first 
accumulation of the waste in the containers.  When permitted by the Engineer, waste from 
multiple bridges in the same contract may be transported by the Contractor to a central waste 
storage location(s) approved by the Engineer in order to consolidate the material for pick up, 
and to minimize the storage of waste containers at multiple remote sites after demobilization.  
Arrangements for the final waste pickup shall be made with the waste hauler by the time blast 
cleaning operations are completed or as required to meet the 90 day limit stated above. 



 
The Contractor shall submit a waste accumulation inventory table to the Engineer no later than 
the 5th day of the month.  The table shall show the number and size of waste containers filled 
each day in the preceding month and the amount of waste shipped that month, including the 
dates of shipments. 
 
The Contractor shall prepare a manifest supplied by the IEPA for off-site treatment and disposal 
before transporting the hazardous waste off-site.  The Contractor shall prepare a land ban 
notification for the waste to be furnished to the disposal facility.  The Contractor shall obtain the 
handwritten signature of the initial transporter and date of the acceptance of the manifest.  The 
Contractor shall send one copy of the manifest to the IEPA within two working days of 
transporting the waste off-site.  The Contractor shall furnish the generator copy of the manifest 
and a copy of the land ban notification to the Engineer.  The Contractor shall give the 
transporter the remaining copies of the manifest. 
 
All other project waste shall be removed from the site according to Federal, State and Local 
regulations, with all waste removed from the site prior to final Contractor demobilization. 
 
The Contractor shall make arrangements to have other hazardous waste, which he/she 
generates, such as used paint solvent, transported to the Contractor's facility at the end of each 
day that this waste is generated.  These hazardous wastes shall be manifested using the 
Contractor's own generator number to a treatment or disposal facility from the Contractor's 
facility.  The Contractor shall not combine solvents or other wastes with cleaning residue 
wastes.  All waste streams shall be stored in separate containers. 
 
The Contractor is responsible for the payment of any fines and undertaking any clean up 
activities mandated by State or federal environmental agencies for improper waste handling, 
storage, transportation, or disposal. 
 
Contractor personnel shall be trained in the proper handling of hazardous waste, and the 
necessary notification and clean up requirements in the event of a spill.  The Contractor shall 
maintain a copy of the personnel training records at each bridge site. 
 
It is understood and agreed that the cost of all work outlined above, unless otherwise specified, 
has been included in the bid, and no extra compensation will be allowed. 

Basis of Payment:  This work will be considered included in the cost of "Furnishing and Erecting 
Structural Steel”, "Erecting Structural Steel", or “Structural Steel Repair”, as applicable, 
according to the Standard Specifications, unless otherwise specified on the plans. 
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CLEANING AND PAINTING EXISTING STEEL STRUCTURES 
Effective: October 2, 2001 
Revised:  April 19, 2012 
 
Description.  This work shall consist of the preparation of all designated metal surfaces by the 
method(s) specified on the plans.  This work also includes the painting of those designated 
surfaces with the paint system(s) specified on the plans.  The Contractor shall furnish all 
materials, equipment, labor, and other essentials necessary to accomplish this work and all 
other work described herein and as directed by the Engineer. 
 
Materials.  All materials to be used on an individual structure shall be produced by the same 
manufacturer. 
 
The Bureau of Materials and Physical Research has established a list of all products that have 
met preliminary requirements.  Each batch of material, except for the penetrating sealer, must 
be tested and approved before use.  The specified colors shall be produced in the coating 
manufacturer’s facility.  Tinting of the coating after it leaves the manufacturer’s facility is not 
allowed. 
 
The paint materials shall meet the following requirements of the Standard Specification and as 
noted below: 
 

Item  Article 
(a) Waterborne Acrylic 1008.04 
(b) Aluminum Epoxy Mastic 1008.03 
(c) Organic Zinc Rich Primer 1008.05 
(d) Epoxy/ Aliphatic Urethane 1008.05 
(e) Penetrating Sealer (Note 1) 
(f) Moisture Cured Zinc Rich Urethane Primer (Note 2) 
(g) Moisture Cured Aromatic/Aliphatic Urethane (Note 2) 
(h) Moisture Cured Penetrating Sealer (Note 3) 
 

Note 1: The Epoxy Penetrating Sealer shall be a cross-linked multi component sealer.  The 
sealer shall have the following properties: 

 
(a) The volume solids shall be 98 percent (plus or minus 2 percent). 
(b) Shall be clear or slightly tinted color. 

 
Note 2: These material requirements shall be according to the Special Provision for the Moisture 

Cured Urethane Paint System. 
 
Note 3: The Moisture Cured Penetrating Sealer manufacturer’s certification will be required. 
 
 
Submittals.  The Contractor shall submit for Engineer review and acceptance, the following 
plans and information for completing the work.  The submittals shall be provided within 30 days 
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of execution of the contract unless given written permission by the Engineer to submit them at a 
later date.  Work cannot proceed until the submittals are accepted by the Engineer.  Details for 
each of the plans are presented within the body of this specification. 
 

a) Contractor/Personnel Qualifications.  Evidence of Contractor qualifications and the 
names and qualifications/experience/training of the personnel managing and 
implementing the Quality Control program and conducting the quality control tests. 

 
b) Quality Control (QC) Program.  The QC Program shall identify the following; the 

instrumentation that will be used, a schedule of required measurements and 
observations, procedures for correcting unacceptable work, and procedures for 
improving surface preparation and painting quality as a result of quality control findings.  
The program shall incorporate at a minimum, the IDOT Quality Control Daily Report form 
as supplied by the Engineer. 

 
c) Inspection Access Plan.  The inspection access plan for use by Contractor QC 

personnel for ongoing inspections and by the Engineer during Quality Assurance (QA) 
observations. 

 
d) Surface Preparation/Painting Plan.  The surface preparation/painting plan shall include 

the methods of surface preparation and type of equipment to be utilized for washing, 
hand/power tool cleaning, removal of rust, mill scale, paint or foreign matter, abrasive 
blast or water jetting, and remediation of chloride.  If detergents, additives, or inhibitors 
are incorporated into the water, the Contractor shall include the names of the materials 
and Material Safety Data Sheets (MSDS).  The Contractor shall identify the solvents 
proposed for solvent cleaning together with MSDS. 

 
The plan shall also include the methods of coating application and equipment to be 
utilized. 
 
If the Contractor proposes to heat or dehumidify the containment, the methods and 
equipment proposed for use shall be included in the Plan for the Engineer’s 
consideration. 

 
e) Paint Manufacturer Certifications and Letters.  When a sealer is used, the Contractor 

shall provide the manufacturer’s certification of compliance with IDOT testing 
requirements listed under “Materials” above.  A certification regarding the compatibility of 
the sealer with the specified paint system shall also be included. 

 
When rust inhibitors are used, the Contractor shall provide a letter from the coating 
manufacturer indicating that the inhibitor is compatible with, and will not adversely affect 
the performance of the coating system. 
 
If the use of a chemical soluble salt remover is proposed by the Contractor, provide a 
letter from the coating manufacturer indicating that the material will not adversely effect 
the performance of the coating system. 
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The paint manufacturer's application and thinning instructions, MSDS and product data 
sheets shall be provided, with specific attention drawn to storage temperatures, and the 
temperatures of the material, surface and ambient air at the time of application. 
A letter or written instructions from the coating manufacturer shall be provided indicating 
the length of time that each coat must be protected from cold or inclement weather (e.g., 
exposure to rain) during its drying period. 
 

f) Abrasives.  Abrasives to be used for abrasive blast cleaning, including MSDS.  For 
expendable abrasives, the Contractor shall provide certification from the abrasive 
supplier that the abrasive meets the requirements of SSPC-AB1.  For steel grit 
abrasives, the certification shall indicate that the abrasive meets the requirements of 
SSPC-AB3. 

 
g) Protective Coverings.  Plan for containing or controlling paint debris (droplets, spills, 

overspray, etc.).  Any tarpaulins or protective coverings proposed for use shall be fire 
retardant.  For submittal requirements involving the containment used to remove lead 
paint, the Contractor shall refer to Special Provision for Containment and Disposal of 
Lead Paint Cleaning Residues. 

 
h) Progress Schedule.  Progress schedule shall be submitted per Article 108.02 and shall 

identify all major work items (e.g., installation of rigging/containment, surface 
preparation, and coating application). 

 
When the Engineer accepts the submittals, the Contractor will receive written notification.  The 
Contractor shall not begin any paint removal work until the Engineer has accepted the 
submittals.  The Contractor shall not construe Engineer acceptance of the submittals to imply 
approval of any particular method or sequence for conducting the work, or for addressing health 
and safety concerns.  Acceptance of the programs does not relieve the Contractor from the 
responsibility to conduct the work according to the requirements of Federal, State, or Local 
regulations and this specification, or to adequately protect the health and safety of all workers 
involved in the project and any members of the public who may be affected by the project.  The 
Contractor remains solely responsible for the adequacy and completeness of the programs and 
work practices, and adherence to them. 
 
Contractor Qualifications.  Unless indicated otherwise on the contract plans, for non lead 
abatement projects, the painting Contractor shall possess current SSPC–QP1 certification.  
Unless indicated otherwise on the plans, for lead abatement projects the Contractor shall also 
possess current SSPC-QP2 certification.  The Contractor shall maintain certified status 
throughout the duration of the painting work under the contract.  The Department reserves the 
right to accept Contractors documented to be currently enrolled in the SSPC-QP7, Painting 
Contractor Introductory Program, Category 2, in lieu of the QP certifications noted above. 
Quality Control (QC) Inspections.  The Contractor shall perform first line, in process QC 
inspections. The Contractor shall implement the submitted and accepted QC Program to insure 
that the work accomplished complies with these specifications.  The designated Quality Control 
inspector shall be onsite full time during any operations that affect the quality of the coating 
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system (e.g., surface preparation and chloride remediation, coating mixing and application, and 
evaluations between coats and upon project completion).  The Contractor shall use the IDOT 
Quality Control Daily Report form supplied by the Engineer to record the results of quality 
control tests.  The completed reports shall be turned into the Engineer before work resumes the 
following day.  The Engineer or designated representative will sign the report.  The signature is 
an acknowledgment that the report has been received, but should not be construed as an 
agreement that any of the information documented therein is accurate.  
 
Contractor QC inspections shall include, but not be limited to the following: 
 

• Suitability of protective coverings and the means employed to control project debris and 
paint spills, overspray, etc. 

• Ambient conditions 

• Surface preparation (solvent cleaning, pressure washing including chalk tests, 
hand/power tool or abrasive blast cleaning, etc.) 

• Chloride remediation 

• Coating application (specified materials, mixing, thinning, and wet/dry film thickness) 

• Recoat times and cleanliness between coats 

• Coating continuity and coverage (freedom from runs, sags, overspray, dryspray, 
pinholes, shadow-through, skips, misses, etc.) 

 
The personnel managing the Contractor’s QC Program shall possess a minimum classification 
of Society of Protective Coatings (SSPC) BCI certified, National Association of Corrosion 
Engineers (NACE) Coating Inspector Level 2 - Certified, or shall provide evidence of successful 
inspection of 3 projects of similar or greater complexity and scope that have been completed in 
the last 2 years. Copies of the certification and/or experience shall be provided. References for 
experience shall be provided and shall include the name, address, and telephone number of a 
contact person employed by the bridge owner. 
 
The personnel performing the QC tests shall be trained in coatings inspection and the use of the 
testing instruments.  Documentation of training shall be provided.  The QC personnel shall not 
perform hands on surface preparation or painting activities.  Painters shall perform wet film 
thickness measurements, with QC personnel conducting random spot checks of the wet film.  
The Contractor shall not replace the QC personnel assigned to the project without advance 
notice to the Engineer, and acceptance of the replacement(s), by the Engineer. 
 
The Contractor shall supply all necessary equipment to perform the QC inspections.  Equipment 
shall include the following at a minimum: 
 

• Psychrometer or comparable equipment for the measurement of dew point and relative 
humidity, together with all necessary weather bureau tables or psychrometric charts. 

• Surface temperature thermometer 

• SSPC Visual Standards VIS 1, Guide and Reference Photographs for Steel Surfaces 
Prepared by Dry Abrasive Blast Cleaning; SSPC-VIS 3, Visual Standard for Power and 
Hand-Tool Cleaned Steel; SSPC-VIS 4, Guide and Reference Photographs for Steel 
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Prepared by Water Jetting, and/or SSPC-VIS 5, Guide and Reference Photographs for 
Steel Prepared by Wet Abrasive Blast Cleaning, as applicable. 

• Commercially available putty knife of a minimum thickness of 40 mils (1mm) and a width 
between 1 and 3 in. (25 and 75 mm).  Note that the putty knife is only required for 
projects in which the existing coating is being feathered and must be tested with a dull 
putty knife. 

• Testex Press-O-Film Replica Tape and Spring Micrometer 

• Bresle Cell Kits or CHLOR*TEST kits for chloride determinations, or equivalent 

• Wet Film Thickness Gage 

• Blotter paper for compressed air cleanliness checks 
• Type 2 Electronic Dry Film Thickness Gage per SSPC - PA2, Measurement of Dry 

Coating Thickness with magnetic Gages 

• Calibration standards for dry film thickness gage 

• Light meter for measuring light intensity during paint removal, painting, and inspection 
activities 

• All applicable ASTM and SSPC Standards used for the work (reference list attached) 
 

The instruments shall be calibrated by the Contractor's personnel according to the equipment 
manufacturer's recommendations and the Contractor’s QC Program.  All inspection equipment 
shall be made available to the Engineer for QA observations on an as needed basis. 
 
Hold Point Notification.  Specific inspection items throughout this specification are designated as 
Hold Points.  Unless other arrangements are made at the project site, the Contractor shall 
provide the Engineer with a minimum 4-hour notification before a Hold Point inspection will be 
reached.  If the 4-hour notification is provided and the Work is ready for inspection at that time, 
the Engineer will conduct the necessary observations.  If the Work is not ready at the appointed 
time, unless other arrangements are made, an additional 4-hour notification is required.  
Permission to proceed beyond a Hold Point without a QA inspection will be granted solely at the 
discretion of the Engineer, and only on a case by case basis. 
 
Quality Assurance (QA) Observations.  The Engineer will conduct QA observations of any or all 
phases of the work.  The presence or activity of Engineer observations in no way relieves the 
Contractor of the responsibility to provide all necessary daily QC inspections of his/her own and 
to comply with all requirements of this Specification. 
 
The Engineer has the right to reject any work that was performed without adequate provision for 
QA observations. 
 
Inspection Access and Lighting.  The Contractor shall facilitate the Engineer’s observations as 
required, including allowing ample time to view the work.  The Contractor shall furnish, erect and 
move scaffolding or other mechanical equipment to permit close observation of all surfaces to 
be cleaned and painted.  This equipment shall be provided during all phases of the work.  
Examples of acceptable access structures include: 
 

• Mechanical lifting equipment, such as, scissor trucks, hydraulic booms, etc. 
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• Platforms suspended from the structure comprised of trusses or other stiff supporting 
members and including rails and kick boards. 

• Simple catenary supports are permitted only if independent life lines for attaching a fall 
arrest system according to Occupational Safety and Health Administration (OSHA) 
regulations are provided. 

 
When the surface to be inspected is more than 6 ft. (1.8 m) above the ground or water surface, 
and fall prevention is not provided (e.g., guardrails are not provided), the Contractor shall 
provide the Engineer with a safety harness and a lifeline according to OSHA regulations.  The 
lifeline and attachment shall not direct the fall into oncoming traffic.  The Contractor shall 
provide a method of attaching the lifeline to the structure independent of the inspection facility or 
any support of the platform.  When the inspection facility (e.g., platform) is more than 2 1/2 ft. 
(800 mm) above the ground, the Contractor shall provide an approved means of access onto 
the platform. 
 
The Contractor shall provide artificial lighting in areas both inside and outside the containment 
where natural light is inadequate, as determined by the Engineer, to allow proper cleaning, 
inspection, and painting.  Illumination for inspection shall be at least 30 foot candles (325 LUX).  
Illumination for cleaning and painting, including the working platforms, access and entryways 
shall be at least 20 foot candles (215 LUX). General work area illumination outside the 
containment shall be employed at the discretion of the Engineer and shall be at least 5 foot 
candles.  The exterior lighting system shall be designed and operated so as to avoid glare that 
interferes with traffic, workers, and inspection personnel. 
 
Surface Preparation and Painting Equipment.  All cleaning and painting equipment shall include 
gages capable of accurately measuring fluid and air pressures and shall have valves capable of 
regulating the flow of air, water or paint as recommended by the equipment manufacturer.  The 
equipment shall be maintained in proper working order. 
 
Diesel or gasoline powered equipment shall be positioned or vented in a manner to prevent 
deposition of combustion contaminants on any part of the structure. 
 
Hand tools, power tools, pressure washing, water jetting, abrasive blast cleaning equipment, 
brushes, rollers, and spray equipment shall be of suitable size and capacity to perform the work 
required by this specification.  All power tools shall be equipped with vacuums and High 
Efficiency Particulate Air (HEPA) filtration.  Appropriate filters, traps and dryers shall be provided 
for the compressed air used for abrasive blast cleaning and conventional spray application.  
Paint pots shall be equipped with air operated continuous mixing devices unless prohibited by 
the coating manufacturer. 
 
Test Sections.  Prior to surface preparation, the Contractor shall prepare a test section(s) on 
each structure to be painted in a location(s) which the Engineer considers to be representative 
of the existing surface condition and steel type for the structure as a whole.  More than one test 
section may be needed to represent the various design configurations of the structure.  The 
purpose of the test section(s) is to demonstrate the use of the tools and degree of cleaning 
required (cleanliness and profile) for each method of surface preparation that will be used on the 
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project.  Each test section shall be approximately 10 sq. ft. (0.93 sq m).  The test section(s) shall 
be prepared using the same equipment, materials and procedures as the production operations.  
The Contractor shall prepare the test section(s) to the specified level of cleaning according to 
the appropriate SSPC visual standards, modified as necessary to comply with the requirements 
of this specification.  The written requirements of the specification prevail in the event of a 
conflict with the SSPC visual standards.  Only after the test section(s) have been approved shall 
the Contractor proceed with surface preparation operations.  Additional compensation will not 
be allowed the Contractor for preparation of the test section(s). 
 
For the production cleaning operations, the specifications and written definitions, the test 
section(s), and the SSPC visual standards shall be used in that order for determining 
compliance with the contractual requirements. 
 
Protective Coverings and Damage.  All portions of the structure that could be damaged by the 
surface preparation and painting operations (e.g., utilities), including any sound paint that is 
allowed to remain according to the contract documents, shall be protected by covering or 
shielding.  Tarpaulins drop cloths, or other approved materials shall be employed.  The 
Contractor shall comply with the provisions of the Illinois Environmental Protection Act.  Paint 
drips, spills, and overspray are not permitted to escape into the air or onto any other surfaces or 
surrounding property not intended to be painted.  Containment shall be used to control paint 
drips, spills, and overspray, and shall be dropped and all equipment secured when sustained 
wind speeds of 40 mph (64 kph) or greater occur, unless the containment design necessitates 
action at lower wind speeds.  The contractor shall evaluate project-specific conditions to 
determine the specific type and extent of containment needed to control the paint emissions and 
shall submit a plan for containing or controlling paint debris (droplets, spills, overspray, etc.) to 
the Engineer for acceptance prior to starting the work.  Acceptance by the Engineer shall not 
relieve the Contractor of their ultimate responsibility for controlling paint debris from escaping 
the work zone. 
 
When the protective coverings need to be attached to the structure, they shall be attached by 
bolting, clamping, or similar means.  Welding or drilling into the structure is prohibited unless 
approved by the Engineer in writing.  When removing coatings containing lead the containment 
and disposal of the residues shall be as specified in the Special Provision for Containment and 
Disposal of Lead Paint Cleaning Residues contained elsewhere in this Contract.  When 
removing coatings not containing lead the containment and disposal of the residues shall be as 
specified in the Special Provision for Containment and Disposal of Non-Lead Paint Cleaning 
Residues contained elsewhere in this Contract. 
 
 
The Contractor shall be responsible for any damage caused to persons, vehicles, or property, 
except as indemnified by the Response Action Contractor Indemnification Act.  Whenever the 
intended purposes of the controls or protective devices used by the Contractor are not being 
accomplished, as determined by the Engineer, work shall be immediately suspended until 
corrections are made.  Damage to vehicles or property shall be repaired by the Contractor at the 
Contractor’s expense.  Painted surfaces damaged by any Contractor's operation shall be 
repaired, removed and/or repainted, as directed by the Engineer, at the Contractor's expense. 
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Weather Conditions.  Surfaces to be painted after cleaning shall remain free of moisture and 
other contaminants.  The Contractor shall control his/her operations to insure that dust, dirt, or 
moisture do not come in contact with surfaces cleaned or painted that day. 
 

a) The surface temperature shall be at least 5°F (3°C) above the dew point during final 
surface preparation operations.  The manufacturers’ published literature shall be followed 
for specific temperature, dew point, and humidity restrictions during the application of each 
coat. 

 
b) If the Contractor proposes to control the weather conditions inside containment, proposed 

methods and equipment for heating and/or dehumidification shall be included in the work 
plans for the Engineer’s consideration.  Any heating/dehumidification proposals accepted 
by the Engineer shall be implemented at no additional cost to the department. 

 
c) Cleaning and painting shall be done between April 15 and October 31 unless authorized 

otherwise by the Engineer in writing. 
 
The Contractor shall monitor temperature, dew point, and relative humidity every 4 hours during 
surface preparation and coating application in the specific areas where the work is being 
performed.  The frequency of monitoring shall increase if weather conditions are changing.  If 
the weather conditions after application and during drying are forecast to be outside the 
acceptable limits established by the coating manufacturer, coating application shall not proceed.  
If the weather conditions are forecast to be borderline relative to the limits established by the 
manufacturer, monitoring shall continue at a minimum of 4-hour intervals throughout the drying 
period.  The Engineer has the right to reject any work that was performed, or drying that took 
place, under unfavorable weather conditions.  Rejected work shall be removed, recleaned, and 
repainted at the Contractor’s expense. 
 
Compressed Air Cleanliness.  Prior to using compressed air for abrasive blast cleaning, blowing 
down the surfaces, and painting with conventional spray, the Contractor shall verify that the 
compressed air is free of moisture and oil contamination according to the requirements of ASTM 
D 4285.  The tests shall be conducted at least one time each shift for each compressor system 
in operation.  If air contamination is evident, the Contractor shall change filters, clean traps, add 
moisture separators or filters, or make other adjustments as necessary to achieve clean, dry air.  
The Contractor shall also examine the work performed since the last acceptable test for 
evidence of defects or contamination caused by the compressed air.  Effected work shall be 
repaired at the Contractor’s expense. 
 
Low Pressure Water Cleaning and Solvent Cleaning (HOLD POINT).  The Contractor shall 
notify the Engineer 24 hours in advance of beginning surface preparation operations. 
 

a) Water Cleaning of Lead Containing Coatings Prior to Overcoating.  Prior to initiating any 
mechanical cleaning such as hand/power tool cleaning on surfaces that are painted with 
lead, all surfaces to be prepared and painted, and the tops of pier and abutment caps 
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shall be washed.  Washing is not required if the surfaces will be prepared by water 
jetting. 

 
Washing shall involve the use of potable water at a minimum of 1000 psi (7 MPa) and 
less than 5000 psi (34 MPa) according to “Low Pressure Water Cleaning” of SSPC-
SP12. Paint spray equipment shall not be used to perform the water cleaning.  The 
cleaning shall be performed in such a manner as to remove dust, dirt, chalk, insect and 
animal nests, bird droppings, loose paint and other foreign matter prior to solvent 
cleaning.  The water, debris, and any loose paint removed by water cleaning shall be 
collected for proper disposal.  The washing shall be completed no more than 2 weeks 
prior to surface preparation. 

 
If detergents or other additives are added to the water, the detergents/additives shall be 
included in the submittals and not used until accepted by the Engineer.  When 
detergents or additives are used, the surface shall be rinsed with potable water before 
the detergent water dries. 

 
After washing has been accepted by the Engineer, all traces of asphaltic cement, oil, 
grease, diesel fuel deposits, and other soluble contaminants which remain on the steel 
surfaces to be painted shall be removed by solvent cleaning according to SSPC – SP1, 
supplemented with scraping (e.g., to remove large deposits of asphaltic cement) as 
required.  The solvent(s) used for cleaning shall be compatible with the existing coating 
system.  The Contractor shall identify the proposed solvent(s) in the submittals.  If the 
existing coating is softened, wrinkled, or shows other signs of attack from the solvents, 
the Contractor shall immediately discontinue their use.  The name and composition of 
replacement solvents, together with MSDS, shall be submitted for Engineer acceptance 
prior to use. 

 
Under no circumstances shall subsequent hand/power tool cleaning be performed in 
areas containing surface contaminants or in areas where the Engineer has not accepted 
the washing and solvent cleaning.  Surfaces prepared by hand/power tool cleaning 
without approval of the washing and solvent cleaning may be rejected by the Engineer.  
Rejected surfaces shall be recleaned with both solvent and the specified mechanical 
means at the Contractor’s expense. 

 
After all washing and mechanical cleaning are completed, representative areas of the 
existing coating shall be tested to verify that the surface is free of chalk and other loose 
surface debris or foreign matter.  The testing shall be performed according to ASTM 
D4214.  Cleaning shall continue until a chalk rating of 6 or better is achieved in every 
case. 

 
b) Water Cleaning of Non-Lead Coatings Prior to Overcoating.  Thoroughly clean the 

surfaces according to the steps defined above for “Water Cleaning of Lead Containing 
Coatings Prior to Overcoating,” except that the wash water does not need to be 
collected, and if the shop primer is inorganic zinc, the chalk rating does not apply.  All 
other provisions are applicable. 
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c) Water Cleaning/Debris Removal Prior to Total Coating Removal.  When total coating 

removal is specified, water cleaning of the surface prior to coating removal is not 
required by this specification and is at the option of the Contractor.  If the Contractor 
chooses to use water cleaning, and the existing coating contains lead, all water and 
debris shall be collected for proper disposal. 

 
Whether or not the surfaces are pre-cleaned using water, the tops of the pier caps and 
abutments shall be cleaned free of dirt, paint chips, insect and animal nests, bird 
droppings and other foreign matter and the debris collected for proper disposal. 

 
Prior to mechanical cleaning, oil, grease, and other soluble contaminants on bare steel 
or rusted surfaces shall be removed by solvent cleaning according to SSPC-SP1. 

 
d) Water Cleaning Between Coats.  When foreign matter has accumulated on a newly 

applied coat, washing shall be performed prior to the application of subsequent coats.  
The water does not need to be collected unless it contacts existing lead containing 
coatings. 

 
Laminar and Stratified Rust.  All laminar and stratified rust that has formed on the existing steel 
surfaces shall be removed.  Pack rust formed along the perimeter of mating surfaces of 
connected plates or shapes of structural steel shall be removed to the extent feasible without 
mechanically detaching the mating surface.  Any pack rust remaining after cleaning the mating 
surfaces shall be tight and intact when examined using a dull putty knife.  The tools used to 
remove these corrosion products shall be identified in the submittals and accepted by the 
Engineer.  If the surface preparation or removal of rust results in nicks or gouges, the work shall 
be suspended, and the damaged areas repaired to the satisfaction of the Engineer, at the 
Contractor’s expense.  The Contractor shall also demonstrate that he/she has made the 
necessary adjustments to prevent a reoccurrence of the damage prior to resuming work. 
 
Surface Preparation (HOLD POINT).  One or more of the following methods of surface 
preparation shall be used as specified on the plans.  When a method of surface preparation is 
specified, it applies to the entire surface, including areas that may be concealed by the 
containment connection points.  In each case, as part of the surface preparation process, 
soluble salts shall be remediated as specified under “Soluble Salt Remediation”.  The 
Contractor shall also note that the surface of the steel beneath the existing coating system may 
contain corrosion and/or mill scale.  Removal of said corrosion and/or mill scale, when specified, 
shall be considered included in this work and no extra compensation will be allowed. 
 
When a particular cleaning method is specified for use in distinct zones on the bridge, the 
cleaning shall extend into the existing surrounding paint until a sound border is achieved.  The 
edge of the existing paint is considered to be sound and intact if it can not be lifted by probing 
the edge with a dull putty knife.  The sound paint shall be feathered for a minimum of 1 1/2 in. 
(40 mm) to achieve a smooth transition between the prepared steel and the existing coatings.  
Sanders with vacuum attachments, which have been approved by the Engineer, shall be used 
as necessary to accomplish the feathering. 
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a) Limited Access Areas:  A best effort with the specified methods of cleaning shall be 

performed in limited access areas such as the backsides of rivets inside built up box 
members.  The equipment being used for the majority of the cleaning may need to be 
supplemented with other commercially available equipment, such as angle nozzles, to 
properly clean the limited access areas.  The acceptability of the best effort cleaning in 
these areas is at the sole discretion of the Engineer. 

 
b) Near White Metal Blast Cleaning:  This surface preparation shall be accomplished 

according to the requirements of Near White Metal Blast Cleaning SSPC-SP 10.  Unless 
otherwise specified in the contract, the designated surfaces shall be prepared by dry 
abrasive blast cleaning, wet abrasive blast cleaning, or water jetting with abrasive 
injection.  A Near White Metal Blast Cleaned surface, when viewed without 
magnification, shall be free of all visible oil, grease, dirt, dust, mill scale, rust, paint, 
oxides, corrosion products, and other foreign matter, except for staining. 

 
Random staining shall be limited to no more than 5 percent of each 9 sq. in. (58 sq. cm) 
of surface area and may consist of light shadows, slight streaks, or minor discoloration 
caused by stains of rust, stains of mill scale, or stains of previously applied paint.  With 
the exception of crevices as defined below, surface discoloration is considered to be a 
residue that must be removed, rather than a stain, if it possesses enough mass or 
thickness that it can be removed as a powder or in chips when scraped with a 
pocketknife. 
 
A surface profile shall be created on the steel as defined later under “Surface Profile.” 

 
At the discretion of the Engineer, after a best effort cleaning, slight traces of existing 
coating may be permitted to remain within crevices such as those created between 
rivets, bolts, and plates, and the underlying steel.  When traces of coating are permitted 
to remain, the coating shall be tightly bonded when examined by probing with a dull putty 
knife.  The traces of coating shall be confined to the bottom portion of the crevices only, 
and shall not extend onto the surrounding steel or plate or onto the outer surface of the 
rivets or bolts.  Pitted steel is excluded from exemption considerations and shall be 
cleaned according to SSPC-SP10. 
 
If hackles or slivers are visible on the steel surface after cleaning, the Contractor shall 
remove them by grinding followed by reblast cleaning.  At the discretion of the Engineer, 
the use of power tools to clean the localized areas after grinding, and to establish a 
surface profile acceptable to the coating manufacturer, can be used in lieu of blast 
cleaning. 

 
If the surfaces are prepared using wet abrasive methods, attention shall be paid to tightly 
configured areas to assure that the preparation is thorough.  After surface preparation is 
completed, the surfaces, surrounding steel, and containment materials/scaffolding shall 
be rinsed to remove abrasive dust and debris.  Potable water shall be used for all 
operations.  An inhibitor may be added to the supply water and/or rinse water to prevent 
flash rusting.  If a rust inhibitor is proposed, the Contractor shall provide a sample of the 
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proposed inhibitor together with a letter from the coating manufacturer indicating that the 
inhibitor is suitable for use with their products.  The surfaces shall be allowed to 
completely dry before the application of any coating. 

 
c) Commercial Grade Power Tool Cleaning:  This surface preparation shall be 

accomplished according to the requirements of Commercial Grade Power Tool Cleaning, 
SSPC-SP15.  The designated surfaces shall be completely cleaned with power tools.  A 
Commercial Grade Power Tool Cleaned surface, when viewed without magnification, is 
free of all visible oil, grease, dirt, rust, coating, oxides, mill scale, corrosion products, and 
other foreign matter, except for staining.  In previously pitted areas, slight residues of 
rust and paint may also be left in the bottoms of pits. 

 
Random staining shall be limited to no more than 33 percent of each 9 sq. in. (58 sq. cm) 
of surface area.  Allowable staining may consist of light shadows, slight streaks, or minor 
discoloration caused by stains of rust, stains of mill scale, or stains of previously applied 
paint.  Surface discoloration is considered to be a residue that must be removed, rather 
than a stain, if it possesses enough mass or thickness that it can be removed as a 
powder or in chips when scraped with a pocketknife.   
 
A surface profile shall be created on the steel as defined later under “Surface Profile.” 

 
At the Contractor’s option, Near White Metal Blast Cleaning may be substituted for 
Power Tool Cleaning – Commercial Grade, as long as containment systems appropriate 
for abrasive blast cleaning are utilized and there is no additional cost to the Department. 

 
d) Power Tool Cleaning – Modified SP3:  This surface preparation shall be accomplished 

according to the requirements of SSPC-SP3, Power Tool Cleaning except as modified 
as follows.  The designated surfaces shall be cleaned with power tools.  A power tool 
cleaned surface shall be free of all loose rust, loose mill scale, loose and peeling paint, 
and loose rust that is bleeding through and/or penetrating the coating.  All locations of 
visible corrosion and rust bleed, exposed or lifting mill scale, and lifting or loose paint 
shall be prepared using the power tools. 

 
Upon completion of the cleaning, rust, rust bleed, mill scale and surrounding paint are 
permitted to remain if they can not be lifted using a dull putty knife. 
 

Power Tool Cleaning of Shop Primed Steel.  When steel coated with only a prime coat of 
inorganic or organic zinc is specified to be cleaned, this work shall be accomplished as follows.  
After cleaning the surface as specified under “Water Cleaning of Non-Lead Coatings Prior to 
Overcoating,” damaged and rusted areas shall be spot cleaned according Power Tool Cleaning 
-Modified SSPC-SP3.  The edges of the coating surrounding the spot repairs shall be feathered. 
 
Abrasives.  Unless otherwise specified in the contract, when abrasive blast cleaning is specified, 
it shall be performed using either expendable abrasives (other than silica sand) or recyclable 
steel grit abrasives.  Expendable abrasives shall be used one time and disposed of.  Abrasive 
suppliers shall certify that the expendable abrasives meet the requirements of SSPC-AB1 and 
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that recyclable steel grit abrasives meet AB3.  On a daily basis, the Contractor shall verify that 
recycled abrasives are free of oil contamination by conducting oil content tests according to 
SSPC-AB2. 
All surfaces prepared with abrasives not meeting the SSPC-AB1, AB2, or AB3 requirements, as 
applicable, shall be solvent cleaned or low pressure water cleaned as directed by the Engineer, 
and reblast cleaned at the Contractor’s expense. 
 
Surface Profile (HOLD POINT).  The abrasives used for blast cleaning shall have a gradation 
such that the abrasive will produce a uniform surface profile of 1.5 to 4.5 mils (38 to 114 
microns).  If the profile requirements of the coating manufacturer are more restrictive, advise the 
Engineer and comply with the more restrictive requirements.  For recycled abrasives, an 
appropriate operating mix shall be maintained in order to control the profile within these limits. 
 
The surface profile for the Power Tool Cleaning - Commercial Grade shall be within the range 
specified by the coating manufacturer, but not less than 2.0 mils (50 microns). 
 
The surface profile produced by the Contractor's surface preparation procedures shall be 
determined by replica tape and spring micrometer at the beginning of the work, and each day 
that surface preparation is performed.  Areas having unacceptable measurements shall be 
further tested to determine the limits of the deficient area.  The replica tape shall be attached to 
the daily report. 
 
When unacceptable profiles are produced, work shall be suspended.  The Contractor shall 
submit a plan for the necessary adjustments to insure that the correct surface profile is achieved 
on all surfaces.  The Contractor shall not resume work until the new profile is verified by the QA 
observations, and the Engineer confirms, in writing, that the profile is acceptable. 
 
Soluble Salt Remediation (HOLD POINT).  The Contractor shall implement surface preparation 
procedures and processes that will remove chloride from the surfaces.  Surfaces that may be 
contaminated with chloride include, but are not limited to, expansion joints and all areas that are 
subject to roadway splash or run off such as fascia beams and stringers. 
 
Methods of chloride removal may include, but are not limited to, steam cleaning or pressure 
washing with or without the addition of a chemical soluble salt remover as approved by the 
coating manufacturer, and scrubbing before or after initial paint removal.  The Contractor may 
also elect to clean the steel and allow it to rust overnight followed by recleaning, or by utilizing 
blends of fine and coarse abrasives during blast cleaning, wet abrasive/water jetting methods of 
preparation, or combinations of the above.  If steam or water cleaning methods of chloride 
removal are utilized over surfaces where the coating has been completely removed, and the 
water does not contact any lead containing coatings, the water does not have to be collected.  
The Contractor shall provide the proposed procedures for chloride remediation in the Surface 
Preparation/Painting Plan. 
 
Upon completion of the chloride remediation steps, the Contractor shall use cell methods of field 
chloride extraction and test procedures (e.g., silver dichromate) accepted by the Engineer, to 
test representative surfaces that were previously rusted (e.g., pitted steel) for the presence of 
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remaining chlorides.  Remaining chloride levels shall be no greater than 7µg/sq cm as read 
directly from the surface without any multiplier applied to the results.  The testing must be 
performed, and the results must be acceptable, prior to painting each day. 
 
A minimum of 5 tests per 1000 sq. ft. (93 sq m) or fraction thereof completed in a given day, 
shall be conducted at project start up.  If results greater than 7 µg/sq cm are detected, the 
surfaces shall be recleaned and retested at the same frequency.  If acceptable results are 
achieved on three consecutive days in which testing is conducted, the test frequency may be 
reduced to 1 test per 1000 sq. ft. (93 sq. m) prepared each day provided the chloride 
remediation process remains unchanged.  If unacceptable results are encountered, or the 
methods of chloride remediation are changed, the Contractor shall resume testing at a 
frequency of 5 tests per 1000 sq. ft. (93 sq. m). 
 
Following successful chloride testing the chloride test areas shall be cleaned.  Commercial 
Grade Power Tool Cleaning can be used to clean the test locations when the specified degree 
of cleaning is SSPC-SP10. 
 
Surface Condition Prior to Painting (HOLD POINT).  Prepared surfaces, shall meet the 
requirements of the respective degrees of cleaning immediately prior to painting, and shall be 
painted before rusting appears on the surface.  If rust appears or bare steel remains unpainted 
for more than 12 hours, the affected area shall be prepared again at the expense of the 
Contractor. 
 
All loose paint and surface preparation cleaning residue on bridge steel surfaces, scaffolding 
and platforms, containment materials, and tops of abutments and pier caps shall be removed 
prior to painting.  When lead paint is being disturbed, cleaning shall be accomplished by HEPA 
vacuuming unless it is conducted within a containment that is designed with a ventilation system 
capable of collecting the airborne dust and debris created by sweeping and blowing with 
compressed air. 
 
The quality of surface preparation and cleaning of surface dust and debris must be accepted by 
the Engineer prior to painting.  The Engineer has the right to reject any work that was performed 
without adequate provision for QA observations to accept the degree of cleaning.  Rejected 
coating work shall be removed and replaced at the Contractor's expense. 
 
General Paint Requirements.  Paint storage, mixing, and application shall be accomplished 
according to these specifications and as specified in the paint manufacturer's written 
instructions and product data sheets for the paint system used.  In the event of a conflict 
between these specifications and the coating manufacturers’ instructions and data sheets, the 
Contractor shall advise the Engineer and comply with the Engineer’s written resolution.  Until a 
resolution is provided, the most restrictive conditions shall apply. 
 
Unless noted otherwise, If a new concrete deck or repair to an existing deck is required, painting 
shall be done after the deck is placed and the forms have been removed. 
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a) Paint Storage and Mixing.  All Paint shall be stored according to the manufacturer’s 
published instructions, including handling, temperatures, and warming as required prior 
to mixing.  All coatings shall be supplied in sealed containers bearing the manufacturers 
name, product designation, batch number and mixing/thinning instructions.  Leaking 
containers shall not be used. 

 
Mixing shall be according to the manufacturer’s instructions.  Thinning shall be 
performed using thinner provided by the manufacturer, and only to the extent allowed by 
the manufacturer’s written instructions.  In no case shall thinning be permitted that would 
cause the coating to exceed the local Volatile Organic Compound (VOC) emission 
restrictions.  For multiple component paints, only complete kits shall be mixed and used.  
Partial mixing is not allowed. 

 
The ingredients in the containers of paint shall be thoroughly mixed by mechanical 
power mixers according to the manufacturer’s instructions, in the original containers 
before use or mixing with other containers of paint.  The paint shall be mixed in a 
manner that will break up all lumps, completely disperse pigment and result in a uniform 
composition.  Paint shall be carefully examined after mixing for uniformity and to verify 
that no unmixed pigment remains on the bottom of the container.  Excessive skinning or 
partial hardening due to improper or prolonged storage will be cause for rejection of the 
paint, even though it may have been previously inspected and accepted. 

 
Multiple component coatings shall be discarded after the expiration of the pot life.  Single 
component paint shall not remain in spray pots, painters buckets, etc. overnight.  It shall 
be stored in a covered container and remixed before use. 

 
The Engineer reserves the right to sample field paint (individual components and/or the 
mixed material) and have it analyzed.  If the paint does not meet the product 
requirements due to excessive thinning or because of other field problems, the coating 
shall be removed from that section of the structure and replaced as directed by the 
Engineer. 

 
b) Application Methods.  Unless prohibited by the coating manufacturer’s written 

instructions, paint may be applied by spray methods, rollers, or brushes.  If applied with 
conventional or airless spray methods, paint shall be applied in a uniform layer with 
overlapping at the edges of the spray pattern. 

 
The painters shall monitor the wet film thickness of each coat during application.  The 
wet film thickness shall be calculated based on the solids by volume of the material and 
the amount of thinner added.  When the new coating is applied over an existing system, 
routine QC inspections of the wet film thickness shall be performed in addition to the 
painter’s checks in order to establish that a proper film build is being applied. 

 
When brushes or rollers are used to apply the coating, additional applications may be 
required to achieve the specified thickness per layer. 
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c) Painting Shop Primed Steel.  After cleaning, rusted and damaged areas shall be touched 
up using the same primer specified for painting the existing structure.  The intermediate 
and finish coats specified for painting the existing structure shall be applied to the steel.  
When inorganic zinc has been used as the shop primer, a mist coat of the intermediate 
coat shall be applied first in order to prevent pinholing and bubbling. 

 
d) Recoating and Film Continuity (HOLD POINT for each coat).  Paint shall be considered 

dry for recoating according to the time/temperature/humidity criteria provided in the 
manufacturer’s instructions and when an additional coat can be applied without the 
development of film irregularities; such as lifting, wrinkling, or loss of adhesion of the 
under coat.  If surfaces are contaminated, washing shall be accomplished prior to 
intermediate and final coats.  Wash water does not have to be collected unless the water 
contacts existing lead containing coatings. 

 
Painting shall be done in a neat and workmanlike manner.  Each coat of paint shall be 
applied as a continuous film of uniform thickness free of defects including, but not limited 
to, runs, sags, overspray, dryspray, pinholes, voids, skips, misses, and shadow-through.  
Defects such as runs and sags shall be brushed out immediately during application. 

 
Paint Systems.  The paint system(s) from the list below shall be applied as specified. 
 
The paint manufacturer's relative humidity, dew point, and material, surface, and ambient 
temperature restrictions shall be provided with the submittals and shall be strictly followed.  
Written recommendations from the paint manufacturer for the length of time each coat must be 
protected from cold or inclement weather (e.g., exposure to rain), during the drying period shall 
be included in the submittals.  Upon acceptance by the Engineer, these times shall be used to 
govern the duration that protection must be maintained during drying. 
 
Where stripe coats are indicated, the Contractor shall apply an additional coat to edges, rivets, 
bolts, crevices, welds, and similar surface irregularities.  The stripe coat shall be applied by 
brush and/or spray to thoroughly work the coating into or on the irregular surfaces, and shall 
extend onto the surrounding steel a minimum of 1 in. (25 mm) in all directions.  The purpose of 
the stripe coat is to build additional thickness and to assure complete coverage of these areas. 
 
The stripe coat may be applied as part of the application of the full coat unless prohibited by the 
coating manufacturer.  If applied as part of the application process of the full coat, the stripe 
coat shall be allowed to dry for a minimum of 10 minutes in order to allow Contractor QC 
personnel to verify that the coat was applied.  If a wet-on-wet stripe coat is prohibited by the 
coating manufacturer or brush or roller application of the full coat pulls the underlying stripe 
coat, the stripe coat shall dry according to the manufacturers’ recommended drying times prior 
to the application of the full coat.  In the case of the prime coat, the full coat can also be applied 
first to protect the steel, followed by the stripe coat after the full coat has dried. 
 

a) System 1 – OZ/E/U – for Bare Steel:  System 1 shall consist of the application of a full coat 
of organic (epoxy) zinc-rich primer, a full intermediate coat of epoxy, and a full finish coat 
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of aliphatic urethane.  Stripe coats of the prime and finish coats shall be applied.  The film 
thicknesses of the full coats shall be as follows, measured according to SSPC-PA2: 

 

• One full coat of organic zinc-rich primer between 3.5 and 5.0 mils (90 and 125 
microns) dry film thickness.  The prime coat shall be tinted to a color that contrasts 
with the steel surface. 

 

• One full intermediate coat of epoxy between 3.0 and 6.0 mils (75 and 150 microns) dry 
film thickness.  The intermediate coat shall be a contrasting color to both the first coat 
and finish coat. 

 

• One full finish coat of aliphatic urethane between 2.5 and 4.0 mils (65 and 100 
microns) dry film thickness.  Finish coat color shall be according to contract plans. 

 
The total dry film thickness for this system, exclusive of areas receiving the stripe coats, 
shall be between 9.0 and 15.0 mils (225 and 375 microns). 

 
b) System 2 – PS/EM/U – for Overcoating an Existing System:  System 2 shall consist of the 

application of a full coat of epoxy penetrating sealer, a spot intermediate coat of aluminum 
epoxy mastic and a stripe and full finish coat of aliphatic urethane. 

 
A full coat of epoxy penetrating sealer shall be applied to all surfaces following surface 
preparation.  A spot intermediate coat shall consist of the application of one coat of the 
aluminum epoxy mastic on all areas where rust is evident and areas where the old paint 
has been removed, feathered and/or damaged prior to, during or after the cleaning and 
surface preparation operations.  After the spot intermediate, a stripe coat and full finish 
coat of aliphatic urethane shall be applied.  The film thicknesses shall be as follows, 
measured according to SSPC-PA2: 

 

• One full coat of epoxy penetrating sealer between 1.0 and 2.0 mils (25 and 50 
microns) dry film thickness. 

 

• One spot coat of aluminum epoxy mastic between 5.0 and 7.0 mils (125 and 175 
microns) dry film thickness.  The color shall contrast with the finish coat. 

 

• One full finish coat of aliphatic urethane between 2.5 and 4.0 mils (65 and 100 
microns) dry film thickness.  Finish coat color shall be according to contract plans. 

 
The total dry film thickness for this system, exclusive of the stripe coat, shall be between 
8.5 and 13.0 mils (215 and 325 microns).  The existing coating thickness to remain under 
the overcoat must be verified in order to obtain accurate total dry film thickness 
measurements. 

 
c) System 3 – EM/EM/AC – for Bare Steel:  System 3 shall consist of the application of two 

full coats of aluminum epoxy mastic and a full finish coat of waterborne acrylic.  Stripe 
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coats for first coat of epoxy mastic and the finish coat shall be applied.  The film 
thicknesses of the full coats shall be as follows, measured according to SSPC-PA2: 

 

• One full coat of aluminum epoxy mastic between 5.0 and 7.0 mils (125 and 175 
microns) dry film thickness.  The first coat of aluminum epoxy mastic shall be tinted a 
contrasting color with the blast cleaned surface and the second coat. 

 

• One full intermediate coat of aluminum epoxy mastic between 5.0 and 7.0 mils (125 
and 175 microns) dry film thickness.  The intermediate coat shall be a contrasting color 
to the first coat and the finish coat. 

 

• A full finish coat of waterborne acrylic between 2.0 and 4.0 mils (50 and 100 microns) 
dry film thickness.  Finish coat color shall be according to contract plans. 

 
The total dry film thickness for this system, exclusive of areas receiving the stripe coats, 
shall be between 12.0 and 18.0 mils (360 and 450 microns). 

 
d) System 4 – PS/EM/AC – for Overcoating an Existing System:  System 4 shall consist of 

the application of a full coat of epoxy penetrating sealer, a spot intermediate coat of 
aluminum epoxy mastic and a stripe and full finish coat of waterborne acrylic. 

 
A full coat of epoxy penetrating sealer shall be applied to all surfaces following surface 
preparation.  A spot intermediate coat shall consist of the application of one coat of the 
aluminum epoxy mastic on all areas where rust is evident and areas where the old paint 
has been removed, feathered and/or damaged prior to, during or after the cleaning and 
surface preparation operations.  After the spot intermediate, a stripe coat and full finish 
coat of waterborne acrylic shall be applied.  The film thicknesses shall be as follows, 
measured according to SSPC-PA2: 

 

• One full coat of epoxy penetrating sealer between 1.0 and 2.0 mils (25 and 50 
microns) dry film thickness. 

 

• One spot coat of aluminum epoxy mastic between 5.0 and 7.0 mils (125 and 175 
microns) dry film thickness.  The color shall contrast with the finish coat. 

 

• One full finish coat of waterborne acrylic between 2.0 and 4.0 mils (50 and 100 
microns) dry film thickness.  Finish coat color shall be according to contract plans. 

 
The total dry film thickness for this system, exclusive of the stripe coat, shall be between 
8.0 and 13.0 mils (200 and 325 microns).  The existing coating thickness to remain under 
the overcoat must be verified in order to obtain accurate total dry film thickness 
measurements. 
 

e) System 5 – MCU – for Bare Steel: System 5 shall consist of the application of a full coat of 
moisture cure urethane (MCU) zinc primer, a full coat of MCU intermediate, and a full coat 
of MCU finish.  Stripe coats of the prime and finish coats shall be applied.  The contractor 
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shall comply with the manufacturer’s requirements for drying times between the application 
of the stripe coats and the full coats.  The film thicknesses of the full coats shall be as 
follows, measured according to SSPC-PA2: 

 

• One full coat of MCU zinc primer between 3.0 and 5.0 mils (75 and 125 microns) dry 
film thickness.  The prime coat shall be tinted to a color that contrasts with the steel 
surface. 

 

• One full MCU intermediate coat between 3.0 and 4.0 mils (75 and 100 microns) dry film 
thickness.  The intermediate coat shall be a contrasting color to both the first coat and 
finish coat. 

 

• One full MCU finish coat between 2.0 and 4.0 mils (50 and 100 microns) dry film 
thickness.  Finish coat color shall be according to contract plans. 

 
The total dry film thickness for this system, exclusive of areas receiving the stripe coats, 
shall be between 8.0 and 13.0 mils (200 and 325 microns). 

 
f) System 6 – MCU – for Overcoating an Existing System:  System 6 shall consist of the 

application of a full coat of moisture cure urethane (MCU) penetrating sealer, a spot coat of 
MCU intermediate, and a stripe and full coat of MCU finish. 

 
A full coat of MCU penetrating sealer shall be applied to all surfaces following surface 
preparation.  A spot intermediate coat shall consist of the application of one coat of MCU 
intermediate on all areas where rust is evident and areas where the old paint has been 
removed, feathered and/or damaged prior to, during or after the cleaning and surface 
preparation operations.  After the spot intermediate, a stripe coat and full coat of MCU 
finish shall be applied.  The contractor shall comply with the manufacturer’s requirements 
for drying time between the application of the stripe coat and the full finish coat.  The film 
thicknesses shall be as follows, measured according to SSPC-PA2: 

 

• One full coat of MCU sealer between 1.0 and 2.0 mils (25 and 50 microns) dry film 
thickness.   

 

• One full MCU intermediate coat between 3.0 and 4.0 mils (75 and 100 microns) dry film 
thickness.  The color shall contrast with the finish coat. 

 

• One full MCU finish coat 2.0 and 4.0 mils (50 and 100 microns) dry film thickness. 
Finish coat color shall be according to contract plans. 

 
The total dry film thickness for this system, exclusive of areas receiving the stripe coats, 
shall be between 6.0 and 10.0 mils (150 and 250 microns). The existing coating thickness 
to remain under the overcoat must be verified in order to obtain accurate total dry film 
thickness measurements. 
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Repair of Damage to New Coating System and Areas Concealed by Containment.  The 
Contractor shall repair all damage to the newly installed coating system and areas concealed by 
the containment/protective covering attachment points, at no cost to the Department.  If the 
damage extends to the substrate and the original preparation involved abrasive blast cleaning, 
the damaged areas shall be prepared to Power Tool Cleaning - Commercial Grade.  If the 
original preparation was other than blast cleaning or the damage does not extend to the 
substrate, the loose, fractured paint shall be cleaned to Power Tool Cleaning – Modified SP3. 
 
The surrounding coating at each repair location shall be feathered for a minimum distance of 1 
1/2 in. (40 mm) to achieve a smooth transition between the prepared areas and the existing 
coating. 
 
If the bare steel is exposed, all coats shall be applied to the prepared area.  If only the 
intermediate and finish coats are damaged, the intermediate and finish shall be applied.  If only 
the finish coat is damaged, the finish shall be applied. 
 
Special Instructions. 
 

a) At the completion of the work, the Contractor shall stencil the painting date and the paint 
code on the bridge.  The letters shall be capitals, not less than 2 in. (50 mm) and not more 
than 3 in. (75 mm) in height. 

 
The stencil shall contain the following wording "PAINTED BY (insert the name of the 
Contractor)" and shall show the month and year in which the painting was completed, 
followed by the appropriate code for the coating material applied, all stenciled on 
successive lines: 

 
CODE U  (for field applied System 3 or System 4). 
 
CODE Z  (for field applied System 1 or System 2). 
 
CODE AA  (for field applied System 5 or System 6). 
 
This information shall be stenciled on the cover plate of a truss end post near the top of 
the railing, or on the outside face of an outside stringer near one end of the bridge, or at 
some equally visible surface near the end of the bridge, as designated by the Engineer. 

 
b) All surfaces painted inadvertently shall be cleaned immediately. 

 
It is understood and agreed that the cost of all work outlined above, unless otherwise specified, 
has been included in the bid, and no extra compensation will be allowed. 
 
Basis of Payment.  This work shall be paid for at the contract Lump Sum price for CLEANING 
AND PAINTING STEEL BRIDGE, at the designated location, or for CLEANING AND PAINTING 
the structure or portions thereof described.  Payment will not be authorized until all requirements 
for surface preparation and painting have been fulfilled as described in this specification, 
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including the preparation and submittal of all QC documentation. Payment will also not be 
authorized for non-conforming work until the discrepancy is resolved in writing. 
 
Appendix 1 – Reference List 
 
The Contractor shall maintain the following regulations and references on site for the duration of 
the project: 
 

• Illinois Environmental Protection Act  

• ASTM D 4214, Standard Test Method for Evaluating Degree of Chalking of Exterior Paint 
Films 

• ASTM D 4285, Standard Test Method for Indicating Oil or Water in Compressed Air 

• SSPC-AB 1, Mineral and Slag Abrasives 

• SSPC-AB 2, Specification for Cleanliness of Recycled Ferrous Metallic Abrasives 

• SSPC-AB 3, Newly Manufactured or Re-Manufactured Steel Abrasives 

• SSPC-PA 2, Measurement of Dry Coating Thickness with Magnetic Gages 

• SSPC-QP 1, Standard Procedure for Evaluating Painting Contractors (Field Application to 
Complex Structures) 

• SSPC-QP 2, Standard Procedure for Evaluating the Qualifications of Painting Contractors 
to Remove Hazardous Paint 

• SSPC-SP 1, Solvent Cleaning 

• SSPC-SP 3, Power Tool Cleaning 

• SSPC-SP 10/NACE No. 2, Near White Metal Blast Cleaning 

• SSPC-SP 12/NACE No. 5, Surface Preparation and Cleaning of Metals by Waterjetting 
Prior to Recoating 

• SSPC-SP15, Commercial Grade Power Tool Cleaning 

•  SSPC-VIS 1, Guide and Reference Photographs for Steel Surfaces Prepared by Dry 
Abrasive Blast Cleaning 

• SSPC-VIS 3, Visual Standard for Power- and Hand-Tool Cleaned Steel 

• SSPC-VIS 4,  Guide and Reference Photographs for Steel Cleaned by Water Jetting 

• SSPC-VIS 5, Guide and Reference Photographs for Steel Prepared by Wet Abrasive Blast 
Cleaning 

• The paint manufacturer's application instructions, MSDS and product data sheets 
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CONTAINMENT AND DISPOSAL OF LEAD PAINT CLEANING RESIDUES 
Effective:  October 2, 2001 
Revised:  April 30, 2010 
 
Description.  This work shall consist of the containment, collection, temporary storage, 
transportation and disposal of waste from lead paint removal projects.  Waste requiring 
containment and control includes, but is not limited to, old paint, spent abrasives, corrosion 
products, mill scale, dirt, dust, grease, oil, salts, and water used for cleaning the surface of 
existing lead coatings prior to overcoating. 
 
General.  The existing coatings contain lead and may also contain other toxic metals.  This 
specification provides the requirements for containment and for the protection of the public, and 
the environment from exposure to harmful levels of toxic metals that may be present in the paint 
being removed or repaired.  The Contractor shall take reasonable and appropriate precautions 
to protect the public from the inhalation or ingestion of dust or debris from the operations, and is 
responsible for the clean-up of all spills of waste at no additional cost to the Department. 
 
The Contractor shall comply with the requirements of this Specification and all applicable 
Federal, State, and Local laws, codes, and regulations, including, but not limited to the 
regulations of the United States Environmental Protection Agency (USEPA), Occupational 
Safety and Health Administration (OSHA), and Illinois Environmental Protection Agency (IEPA).  
The Contractor shall comply with all applicable regulations even if the regulation is not 
specifically referenced herein.  If a Federal, State, or Local regulation is more restrictive than the 
requirements of this Specification, the more restrictive requirements shall prevail.  
 
Submittals.  The Contractor shall submit for Engineer review and acceptance, the following 
drawings and plans for accomplishing the work.  The submittals shall be provided within 30 days 
of execution of the contract unless given written permission by the Engineer to submit them at a 
later date.  Work cannot proceed until the submittals are accepted by the Engineer.  Details for 
each of the plans are presented within the body of this specification.  The Contractor shall also 
maintain on site, copies of the standards and regulations referenced herein (list provided in 
appendix 1). 
 
a) Containment Plans.  The containment plans shall include drawings, equipment 

specifications, and calculations (wind load, air flow and ventilation when negative pressure 
is specified.  The plans shall include copies of the manufacturer’s specifications for the 
containment materials and equipment that will be used to accomplish containment and 
ventilation. 
 
When required by the contract plans, the submittal shall provide calculations that assure the 
structural integrity of the bridge when it supports the containment and the calculations and 
drawings shall be signed and sealed by a Structural Engineer licensed in the state of Illinois. 
 
When working over the railroad or navigable waterways, the Department will notify the 
respective agencies that work is being planned.  Unless otherwise directed by the Engineer, 
the Contractor is responsible for follow up contact, and shall provide evidence that the 
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railroad, Coast Guard, Corps of Engineers, and other applicable agencies are satisfied with 
the clearance provided and other safety measures that are proposed. 

 
b) Environmental Monitoring Plan.  The Environmental Monitoring Plan shall address the visual 

inspections and clean up of the soil and water that the Contractor will perform, including final 
project inspection and cleanup.  The plan shall address the daily visible emissions 
observations that will be performed and the corrective action that will be implemented in the 
event emissions or releases occur.   When high volume ambient air monitoring is required, 
an Ambient Air Monitoring Plan shall be developed.  The plan shall include: 
 
 Proposed monitor locations and power sources in writing.  A site sketch shall be 

included, indicating sensitive receptors, monitor locations, and distances and directions 
from work area. 

 Equipment specification sheet for monitors to be used, and a written commitment to 
calibrate and maintain the monitors.   

 Include a procedure for operation of monitors per 40 CFR 50, Appendix B, including use 
of field data chain-of-custody form.  Include a sample chain of custody form.   

 Describe qualifications/training of monitor operator.   
 The name, contact information (person’s name and number), and certification of the 

laboratory performing the filter analysis.  Laboratory shall be accredited by one of the 
following: 1) the American Industrial Hygiene Association (AIHA) for lead (metals) 
analysis, 2) Environmental Lead Laboratory Accreditation Program (ELLAP) for metals 
analysis, 3) State or federal accreditation program for ambient air analysis or, 4) the EPA 
National Lead Laboratory Accreditation Program (NLLAP) for lead analysis.  The 
laboratory shall provide evidence of certification, a sample laboratory chain-of-custody 
form, and sample laboratory report that provides the information required by this 
specification.  The laboratory shall also provide a letter committing to do the analysis per 
40 CFR 50, Appendix G.  If the analysis will not be performed per 40 CFR Appendix G, a 
proposed alternate method shall be described, together with the rationale for using it.  
The alternate method can not be used unless specifically accepted by the Engineer in 
writing. 

 
c) Waste Management Plan.  The Waste Management Plan shall address all aspects of waste 

handling, storage, testing, hauling and disposal.   Include the names, addresses, and a 
contact person for the proposed licensed waste haulers and disposal facilities. Submit the 
name and qualifications of the laboratory proposed for Toxicity Characteristic Leaching 
Procedure (TCLP) analysis.  If the use of abrasive additives is proposed, provide the name 
of the additive, the premixed ratio of additive to abrasive being provided by the supplier, and 
a letter from the supplier of the additive indicating IEPA acceptance of the material.  Note 
that the use of any steel or iron based material, such as but not limited to grit, shot, fines, or 
filings as an abrasive additive is prohibited. 

 
d) Contingency Plan.  The Contractor shall prepare a contingency plan for emergencies 

including fire, accident, failure of power, failure of dust collection system, failure of supplied 
air system or any other event that may require modification of standard operating 
procedures during lead removal.  The plan shall include specific procedures to ensure safe 
egress and proper medical attention in the event of an emergency. 
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When the Engineer accepts the submittals, the Contractor will receive written notification.  The 
Contractor shall not begin any work until the Engineer has accepted the submittals.  The 
Contractor shall not construe Engineer acceptance of the submittals to imply approval of any 
particular method or sequence for conducting the work, or for addressing health and safety 
concerns.  Acceptance of the plans does not relieve the Contractor from the responsibility to 
conduct the work according to the requirements of Federal, State, or Local regulations, this 
specification, or to adequately protect the health and safety of all workers involved in the project 
and any members of the public who may be affected by the project.  The Contractor remains 
solely responsible for the adequacy and completeness of the programs and work practices, and 
adherence to them. 
 
Quality Control (QC) Inspections.  The Contractor shall perform first line, in process QC 
inspections of all environmental control and waste handling aspects of the project to verify 
compliance with these specification requirements and the accepted drawings and plans.  The 
Contractor shall use the IDOT Environmental Daily Report form supplied by the Engineer to 
record the results of the inspections.  The completed reports shall be turned into the Engineer 
before work resumes the following day.  Contractor QC inspections shall include, but not be 
limited to the following: 
 
 Proper installation and continued performance of the containment system(s) in accordance 

with the approved drawings. 
 Visual inspections of emissions into the air and verification that the cause(s) for any 

unacceptable emissions is corrected. 
 Set up, calibration, operation, and maintenance of the regulated area and high volume 

ambient air monitoring equipment, including proper shipment of cassettes/filters to the 
laboratory for analysis.  Included is verification that the Engineer receives the results within 
the time frames specified and that appropriate steps are taken to correct work practices or 
containment in the event of unacceptable results. 

 Visual inspections of spills or deposits of contaminated materials into the water or onto the 
ground, pavement, soil, or slope protection.  Included is verification that proper cleanup is 
undertaken and that the cause(s) of unacceptable releases is corrected. 

 Proper implementation of the waste management plan including laboratory analysis and 
providing the results to the Engineer within the time frames specified herein. 

 Proper implementation of the contingency plans for emergencies. 
 

The personnel providing the QC inspections shall poses current SSPC-C3 certification or equal, 
including the annual training necessary to maintain that certification (SSPC-C5 or equal), and 
shall provide evidence of successful completion of 2 projects of similar or greater complexity 
and scope that have been completed in the last 2 years.  References shall include the name, 
address, and telephone number of a contact person employed by the bridge owner. Proof of 
initial certification and the current annual training shall also be provided. 
 
Quality Assurance (QA) Observations.  The Engineer will conduct QA observations of any or all 
of the QC monitoring inspections that are undertaken.  The presence or activity of Engineer 



 4  

observations in no way relieves the Contractor of the responsibility to provide all necessary daily 
QC inspections of its own and to comply with all requirements of this Specification. 
 
Containment Requirements.  The Contractor shall install and maintain containment systems 
surrounding the work for the purpose of controlling emissions of dust and debris according to 
the requirements of this specification.  Working platforms and containment materials that are 
used shall be firm and stable and platforms shall be designed to support the workers, 
inspectors, spent surface preparation media (e.g., abrasives), and equipment during all phases 
of surface preparation and painting.  Platforms, cables, and other supporting structures shall be 
designed according to OSHA regulations.  If the containment needs to be attached to the 
structure, the containment shall be attached by bolting, clamping, or similar means.  Welding or 
drilling into the structure is prohibited unless approved by the Engineer in writing. 
 
The containment shall be dropped in the event of sustained winds of 40 mph (64 kph) or greater 
and all materials and equipment secured. 
 
The Contractor shall provide drawings showing the containment system and indicating the 
method(s) of supporting the working platforms and containment materials to each other and to 
the bridge.  When the use of negative pressure and airflow inside containment is specified, the 
Contractor shall provide all ventilation calculations and details on the equipment that will be 
used for achieving the specified airflow and dust collection. 
 
When directed in the contract plans, the Contractor shall submit calculations and drawings, 
signed and sealed by a Structural Engineer licensed in the state of Illinois, that assure the 
structural integrity of the bridge under the live and dead loads imposed, including the design 
wind loading. 
 
When working over railroads, the Contractor shall provide evidence that the proposed clearance 
and the safety provisions that will be in place (e.g., flagman) are acceptable to the railroad.  In 
the case of work over navigable waters, the Contractor shall provide evidence that the proposed 
clearance and provisions for installing or moving the containment out of navigation lanes is 
acceptable to authorities such as the Coast Guard and Army Corps of Engineers.  The 
Contractor shall include plans for assuring that navigation lighting is not obscured, or if it is 
obscured, that temporary lighting is acceptable to the appropriate authorities (e.g., Coast Guard) 
and will be utilized. 
 
Engineer review and acceptance of the drawings and calculations shall not relieve the 
Contractor from the responsibility for the safety of the working platforms and containment, and 
for providing ample ventilation to control worker and environmental exposures.  After the work 
platforms and containment materials are erected additional measures may be needed to ensure 
worker safety according to OSHA regulations.  The Contractor shall institute such measures at 
no additional cost to the Department. 
 
Containment for the cleaning operation of this contract is defined as follows: 
 
 The containment system shall maintain the work area free of visible emissions of dust and 

debris according to all provisions of this Specification, with no debris permitted outside of 
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the regulated area at any time. All debris within the regulated area and within the 
containment shall be collected at the end of the last shift each day, and properly stored in 
sealed containers. Cleaning shall be accomplished by HEPA vacuuming unless it is 
conducted within a containment that is designed with a ventilation system capable of 
collecting the airborne dust and debris created by sweeping and blowing with compressed 
air.  The ventilation system shall be in operation during the cleaning. 
 

 The containment systems shall comply with the specified SSPC Guide 6 classifications as 
presented in Table 1 for the method of paint removal utilized. 
 

 TSP-lead in the air at monitoring locations selected by the Contractor shall comply with the 
requirements specified herein. 

 
The Contractor shall take appropriate action to avoid personnel injury or damage to the 
structure from the installation and use of the containment system.  If the Engineer determines 
that there is the potential for structural damage caused by the installed containment system, the 
Contractor shall take appropriate action to correct the situation. 
 
In addition to complying with the specific containment requirements in Table 1 for each method 
of removal, the Contractor shall provide and maintain coverage over the ground in the areas to 
be cleaned.  This coverage shall be capable of catching and containing surface preparation 
media, paint chips, and paint dust in the event of an accidental escape from the primary 
containment.  The containment materials shall be cleaned of loose material prior to relocation or 
dismantling.  Acceptable methods of cleaning include blowing down the surfaces with 
compressed air while the ventilation system is in operation, HEPA vacuuming, and/or wet 
wiping.  If paint chips or dust is observed escaping from the containment materials during 
moving, all associated operations shall be halted and the materials and components recleaned. 
 
The containment systems shall also meet the following requirements: 
 
a) Dry Abrasive Blast Cleaning - Full Containment with Negative Pressure (SSPC Class 1A) 

 
The enclosure shall be designed, installed, and maintained to sustain maximum anticipated 
wind forces, including negative pressure.  Flapping edges of containment materials are 
prohibited and the integrity of all containment materials, seams, and seals shall be 
maintained for the duration of the project.  Airflow inside containment shall be designed to 
provide visibility and reduce worker exposures to toxic metals according to OSHA 
regulations and as specified in Table 1 and its accompanying text.  When the location of the 
work on the bridge, or over lane closures permit, the blast enclosure shall extend a minimum 
of 3 ft. (1 m) beyond the limits of surface preparation to allow the workers to blast away 
from, rather than into the seam between the containment and the structure.  The blast 
enclosure shall have an airlock or resealable door entryway to allow entrance and exit from 
the enclosure without allowing the escape of blasting residue.  

 
If recyclable metallic abrasives are used, the Contractor shall operate the equipment in a 
manner that minimizes waste generation.  Steps shall also be taken to minimize dust 
generation during the transfer of all abrasive/paint debris (expendable or recyclable 
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abrasives) for recycling or disposal.  Acceptable methods include, but are not limited to 
vacuuming, screw or belt conveyance systems, or manual conveyance.  However manual 
conveyance is only permitted if the work is performed inside a containment that is equipped 
with an operating ventilation system capable of controlling the dust that is generated. 

 
Appropriate filtration shall be used on the exhaust air of dust collection and abrasive 
recycling equipment as required to comply with IEPA regulations.  The equipment shall be 
enclosed if visible dust and debris are being emitted and/or the regulated area or high 
volume monitor lead levels are not in compliance. 
 
Areas beneath containment connection points that were shielded from abrasive blast 
cleaning shall be prepared by vacuum blast cleaning or vacuum-shrouded power tool 
cleaning after the containment is removed. 

 
b) Vacuum Blast Cleaning within Containment (SSPC-Class 4A) 
 

Vacuum blasting equipment shall be fully automatic and capable of cleaning and recycling 
the abrasive.  The system shall be designed to deliver cleaned, recycled blasting abrasives 
and provide a closed system containment during blasting.  The removed coating, mill scale, 
and corrosion shall be separated from the abrasive, and stored for disposal.  
 
The Contractor shall attach containment materials around and under the work area to catch 
and contain abrasive and waste materials in the event of an accidental escape from the 
vacuum shroud.  This containment is in addition to the ground covers specified earlier. 
 
It is possible that the close proximity of some structural steel members, such as the end 
diaphragms or end cross-frames underneath transverse deck expansion joints, preclude the 
use of the vacuum blasting equipment for the removal of the old paint.  For surfaces that are 
inaccessible for the nozzles of the vacuum blasting equipment, the Contractor shall remove 
the paint by means of full containment inside a complete enclosure as directed by the 
Engineer. 
 

c) Vacuum-Shrouded Power Tool Cleaning within Containment (SSPC-Class 3P) 
 

The Contractor shall utilize power tools equipped with vacuums and High Efficiency 
Particulate Air (HEPA) filters.  The Contractor shall attach containment walls around the 
work area, and install containment materials beneath the work area to catch and contain 
waste materials in the event of an accidental escape from the vacuum shroud.  This 
containment is in addition to the ground covers specified earlier and shall be installed within 
10 ft. (3m) of the areas being cleaned. 

 
d)   Power Tool Cleaning without Vacuum, within Containment (SSPC-Class 2P) 
 

When the use of power tools without vacuum attachments is authorized by the Engineer, the 
Contractor shall securely install containment walls and flooring around the work area to 
capture and collect all debris that is generated.  The containment material requirements for 
this Class 2P are similar to Class 3P used for vacuum-shrouded tools, but the supporting 
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structure will be more substantial in Class 2P to better secure the containment materials 
from excessive movement that could lead to the loss of waste paint chips and debris.  
Containment beneath the work shall be within 10 ft. (3m) of the areas being cleaned, and is 
in addition to the ground covers specified earlier. 

 
e) Water Washing, Water Jetting or Wet Abrasive Blast Cleaning within Containment 

(SSPC Class 2W-3W) 
 

Water washing of the bridge for the purpose of removing chalk, dirt, grease, oil, bird nests, 
and other surface debris, and water jetting or wet abrasive blast cleaning for the purpose of 
removing paint and surface debris shall be conducted within a containment designed, 
installed, and maintained in order to capture and contain all water and waste materials.  The 
containment shall consist of impermeable floors and lower walls to prevent the water and 
debris from escaping.  Permeable upper walls and ceilings are acceptable provided the 
paint chips, debris, and water, other than mists, are collected.  A fine mist passing through 
the permeable upper walls is acceptable, provided the environmental controls specified 
below are met.  If paint chips, debris, or water, other than mists, escape the containment 
system, impermeable walls and ceilings shall be installed. 
 
When water is used for surface cleaning, the collected water shall be filtered to separate the 
particulate from the water.  Recycling of the water is preferred in order to reduce the volume 
of waste that is generated.  The water after filtration shall be collected and disposed of 
according to the waste handling portions of this specification. 
 
When a slurry is created by injecting water into the abrasive blast stream, the slurry need 
not be filtered to separate water from the particulate. 

 
Environmental Controls and Monitoring. The Contractor shall prepare and submit to the 
Engineer for review and acceptance, an Environmental Monitoring Plan.  The purpose of the 
plan is to address the observations and equipment monitoring undertaken by the Contractor to 
confirm that project dust and debris are not escaping the containment into the surrounding air, 
soil, and water. 
 
a) Soil and Water.  Containment systems shall be maintained to prevent the escape of paint 

chips, abrasives, and other debris into the water, and onto the ground, soil, slope protection, 
and pavements.  Releases or spills of, paint chips, abrasives, dust and debris that have 
become deposited on surrounding property, structures, equipment or vehicles, and bodies of 
water are unacceptable.  If there are inadvertent spills or releases, the Contractor shall 
immediately shut down the emissions-producing operations, clean up the debris, and 
change work practices, modify the containment, or take other appropriate corrective action 
as needed to prevent similar releases from occurring in the future. 

 
Water booms, boats with skimmers, or other means as necessary shall be used to capture 
and remove paint chips or project debris that falls or escapes into the water. 
 
At the end of each workday at a minimum, the work area inside and outside of containment, 
including ground tarpaulins, shall be inspected to verify that paint debris is not present.  If 
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debris is observed, it shall be removed by hand and HEPA-vacuuming.  If wet methods of 
preparation are used, the damp debris can remain overnight provided it is protected from 
accidental release by securely covering the waste, folding the waste into the ground tarps, 
or by other acceptable methods.  Prior to commencing work the next day, the debris from 
the folded ground tarps shall be removed. 
 
Upon project completion, the ground and water in and around the project site are considered 
to have been properly cleaned if paint chips, paint removal media (e.g., spent abrasives), 
fuel, materials of construction, litter, or other project debris have been removed. 
  
NOTE: All project debris must be removed even if the debris (e.g.,spent abrasive and paint 
chips) was a pre-existing condition. 

 
b) Visible Emissions.  The Contractor shall conduct observations of visible emissions and 

releases on an ongoing daily basis when dust-producing activities are underway, such as 
paint removal, clean up, waste handling, and containment dismantling or relocation.  Note 
that visible emissions observations do not apply to the fine mist that may escape through 
permeable containment materials when wet methods of preparation are used. 

 
Visible emissions in excess of SSPC Guide 6, Level 1 (1% of the workday) are 
unacceptable.  In an 8-hour workday, this equates to emissions of a cumulative duration no 
greater than 4.8 minutes (288 seconds).  This criterion applies to scattered, random 
emissions of short duration.  Sustained emissions from a given location (e.g., 1 minute or 
longer), regardless of the total length of emissions for the workday, are unacceptable and 
action shall be initiated to halt the emission. 
 
If unacceptable visible emissions or releases are observed, the Contractor shall immediately 
shut down the emission-producing operations, clean up the debris, and change work 
practices, modify the containment, or take other appropriate corrective action as needed to 
prevent similar releases from occurring in the future. 

 
c) Ambient Air Monitoring.  The Contractor shall perform ambient air monitoring according to 

the following:   
 

 Monitor Siting.  The Contractor shall collect and analyze air samples to evaluate levels of 
TSP-lead if there are sensitive receptors within 5 times the height of the structure or 
within 1000 ft. (305 m) of the structure, whichever is greater.  If sensitive receptors are 
not located within these limits, monitoring is not required.  Sensitive receptors are areas 
of public presence or access including, but not limited to, homes, schools, parks, 
playgrounds, shopping areas, livestock areas, and businesses.  The motoring public is 
not considered to be a sensitive receptor for the purpose of ambient air monitoring.  

 
The Contractor shall locate the monitors according to SSPC-TU-7, in areas of public 
exposure and in areas that will capture the maximum pollutant emissions resulting from 
the work.  The Contractor shall identify the recommended monitoring sites in the 
Ambient Air Monitoring Plan, including a sketch identifying the above.  The monitors 
shall not be sited until the Engineer accepts the proposed locations. 
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 Equipment Provided by Contractor.  The Contractor shall provide up to 4 monitors per 

work site and all necessary calibration and support equipment, power to operate them, 
security (or arrangements to remove and replace the monitors daily), filters, flow chart 
recorders and overnight envelopes for shipping the filters to the laboratory.  The number 
of monitors required will be indicated in the Plan Notes.  Each monitor shall be tagged 
with the calibration date. 

 
 Duration of Monitoring.  Monitoring shall be performed for the duration of dust-producing 

operations (e.g., paint removal, waste handling, containment clean-up and movement, 
etc.) or a minimum of 8 hours each day (when work is performed). 
 
The monitoring schedule shall be as follows: 
 
1. For dry abrasive blast cleaning monitoring shall be conducted full time during all days 

of dust-producing operations (e.g., paint removal, waste handling, containment 
movement, etc.). 

2. For wet abrasive blast cleaning, water jetting, or power tool cleaning, monitoring shall 
be conducted for the first 5 days of dust producing operations.  If the results after 5 
days are acceptable, monitoring may be discontinued.  If the results are 
unacceptable, corrective action shall be initiated to correct the cause of the 
emissions, and monitoring shall continue for an additional 5 days.  If the results are 
still unacceptable, the Engineer may direct that the monitoring continue full time. 

3. When monitoring is discontinued, if visible emissions are observed and/or the 
Contractor’s containment system changes during the course of the project, then air 
monitoring will again be required for a minimum of two consecutive days until 
compliance is shown. 

 
 Background Monitoring. Background samples shall be collected for two days prior to the 

start of work while no dust producing operations are underway to provide a baseline. 
The background monitoring shall include one weekday and one weekend day. The 
background monitoring shall coincide with the anticipated working hours for the paint 
removal operations, but shall last for a minimum of 8 hours each day.   

 
 Monitor Operation and Laboratory Analysis.   

 
The Contractor shall calibrate the monitors according to the manufacturer’s written 
instructions upon mobilization to the site and quarterly.  Each monitor shall be tagged 
with the calibration date, and calibration information shall be provided to the Engineer 
upon request. 
 
All ambient air monitoring shall be performed by the Contractor according to the 
accepted Ambient Air Monitoring Plan and according to EPA regulations 40 CFR Part 50 
Appendix B, Reference Method for the Determination of Suspended Particulate Matter in 
the Atmosphere (High-Volume Method), and 40 CFR Part 50 Appendix G, Reference 
Method for the Determination of Lead in Suspended Particulate Matter Collected from 
Ambient Air. 
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Filters shall be placed in monitors and monitors operated each day prior to start of dust-
producing operations and the filters removed upon completion each day.  The Contractor 
shall advise the Engineer in advance when the filters will be removed and replaced.  The 
monitor operator shall record the following information, at a minimum, on field data and 
laboratory chain-of-custody forms (or equivalent): 
 
1. Monitor location and serial number 
2. Flow rate, supported by flow charts 
3. Start, stop times and duration of monitoring 
4. Work activities and location of work during the monitoring period  
5. Wind direction/speed 

 
For the first 5 days of monitoring, the Contractor shall submit the filters, field data and 
laboratory chain-of-custody forms together with the flow chart recorders (i.e. monitor flow 
rate and the duration of monitoring) on a daily basis in an overnight envelope to the 
laboratory for analysis.  The laboratory must provide the Engineer with written results no 
later than 72 hours after the completion of each day’s monitoring.   At the discretion of 
the Engineer, if the initial 5 days of monitoring on full time monitoring projects is 
acceptable, the filters may be sent to the laboratory every 3 days rather than every day. 
Written results must be provided to the Engineer no later than 5 days after the 
completion of monitoring for the latest of the 3 days. 

 
 Ambient Air Monitoring Results. The laboratory shall provide the report directly to the 

Engineer with a copy to the contractor. The report shall include: 
 

1. Monitor identification and location 
2. Work location and activities performed during monitoring period 
3. Monitor flow rate, duration, and volume of air sampled 
4. Laboratory methods used for filter digestion / analysis 
5. Sample results for the actual duration of monitoring  
6. Sample results expressed in terms of a 24 hour time weighted average.  Assume 

zero for period not monitored.  
7. Comparison of the results with the acceptance criteria indicating whether the 

emissions are compliant. 
8. Field data and chain-of-custody records used to derive results. 

 
Should revised reports or any information regarding the analysis be issued by the 
laboratory directly to the Contractor at any time, the contractor shall immediately provide 
a copy to the Engineer and advise the laboratory that the Engineer is to receive all 
information directly from the laboratory. 

 
 

 
 Acceptance Criteria.  TSP-lead results at each monitor location shall be less than 1.5 

g/cu m per calendar quarter converted to a daily allowance using the formulas from 
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SSPC Guide 6 as follows, except that the maximum 24-hour daily allowance shall be no 
greater than 6 g/cu m. 

 
The formula for determining a 24-hour daily value based on the actual number of paint 
disturbance days expected to occur during the 90-day quarter is: 
 

DA = (90  PD) x 1.5 g/cu m, where 
 

DA is the daily allowance, and 
PD is the number of preparation days anticipated in the 90-day period 
If the DA calculation is > 6.0 g/cu m, use 6.0 g/cu m. 

 
Regulated Areas.  Physically demarcated regulated area(s) shall be established around 
exposure producing operations at the OSHA Action Level for the toxic metal(s) present in the 
coating.  The Contractor shall provide all required protective clothing and equipment for 
personnel entering into a regulated area.  Unprotected street clothing is not permitted within the 
regulated areas. 
 
Hygiene Facilities/Protective Clothing/Blood Tests.  The Contractor shall provide clean lavatory 
and hand washing facilities according to OSHA regulations and confirm that employees wash 
hands, forearms, and face before breaks. The facilities shall be located at the perimeter of the 
regulated area in close proximity to the paint removal operation.  Shower facilities shall be 
provided when workers’ exposures exceed the Permissible Exposure Limit.  Showers shall be 
located at each bridge site, or if allowed by OSHA regulations, at a central location to service 
multiple bridges. The shower and wash facilities shall be cleaned at least daily during use. 
 
All wash and shower water shall be filtered and containerized.  The Contractor is responsible for 
filtration, testing, and disposal of the water. 
 
The Contractor shall make available to all IDOT project personnel a base line and post project 
blood level screening determined by the whole blood lead method, utilizing the Vena-Puncture 
technique.  This screening shall be made available every 2 months for the first 6 months, and 
every 6 months thereafter. 

 
The Contractor shall provide IDOT project personnel with all required protective clothing and 
equipment, including disposal or cleaning.  Clothing and equipment includes but is not limited to 
disposable coveralls with hood, booties, disposable surgical gloves, hearing protection, and 
safety glasses.  The protective clothing and equipment shall be provided and maintained on the 
job site for the exclusive, continuous and simultaneous use by the IDOT personnel.  This 
equipment shall be suitable to allow inspection access to any area in which work is being 
performed. 
 
All handwash and shower facilities shall be fully available for use by IDOT project personnel. 
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Site Emergencies. 
 
a) Stop Work.  The Contractor shall stop work at any time the conditions are not within 

specifications and take the appropriate corrective action.  The stoppage will continue until 
conditions have been corrected.  Standby time and cost required for corrective action is at 
the Contractor's expense.  The occurrence of the following events shall be reported in 
writing to IDOT and shall require the Contractor to automatically stop lead paint removal and 
initiate clean up activities. 

 
 Airborne lead levels at any of the high volume ambient air monitoring locations that 

exceed the limits in this specification, or airborne lead in excess of the OSHA Action 
Level at the boundary of the regulated area.  

 Break in containment barriers. 
 Visible emissions in excess of the specification tolerances. 
 Loss of negative air pressure when negative air pressure is specified (e.g., for dry 

abrasive blast cleaning). 
 Serious injury within the containment area. 
 Fire or safety emergency 
 Respiratory system failure 
 Power failure 

 
b) Contingency Plans and Arrangements.  The Engineer will refer to the contingency plan for 

site specific instructions in the case of emergencies. 
 
The Contractor shall prepare a contingency plan for emergencies including fire, accident, 
failure of power, failure of dust collection system, failure of supplied air system or any other 
event that may require modification of standard operating procedures during lead removal.  
The plan shall include specific procedures to ensure safe egress and proper medical 
attention in the event of an emergency.  The Contractor shall post the telephone numbers 
and locations of emergency services including fire, ambulance, doctor, hospital, police, 
power company and telephone company on clean side of personnel decontamination area. 
 
A two-way radio, or equal, as approved by the Engineer, capable of summoning emergency 
assistance shall be available at each bridge during the time the Contractor's personnel are 
at the bridge site under this contract.  The following emergency response equipment 
described in the contingency plan (generic form attached) shall be available during this time 
as well: an appropriate portable fire extinguisher, a 55 gal (208 L) drum, a 5 gal (19 L) pail, a 
long handled shovel, absorbent material (one bag). 
 
A copy of the contingency plan shall be maintained at each bridge during cleaning 
operations and during the time the Contractor's personnel are at the bridge site under this 
contract.  The Contractor shall designate the emergency coordinator(s) required who shall 
be responsible for the activities described. 
 
An example of a contingency plan is included at the end of this Special Provision. 
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Collection, Temporary Storage, Transportation and Disposal of Waste.  The Contractor and the 
Department are considered to be co-generators of the waste. 
 
The Contractor is responsible for all aspects of waste collection, testing and identification, 
handling, storage, transportation, and disposal according to these specifications and all 
applicable Federal, State, and Local regulations. The Contractor shall provide for Engineer 
review and acceptance a Waste Management Plan that addresses all aspects of waste 
handling, storage, and testing, and provides the names, addresses, and a contact person for the 
proposed licensed waste haulers and disposal facilities.  The Department will not perform any 
functions relating to the waste other than provide EPA identification numbers, provide the 
Contractor with the emergency response information, the emergency response telephone 
number required to be provided on the manifest, and to sign the waste manifest.  The Engineer 
will obtain the identification numbers from the state and federal environmental protection 
agencies for the bridge(s) to be painted and furnish those to the Contractor. 
 
All surface preparation/paint residues shall be collected daily and deposited in all-weather 
containers supplied by the Contractor as temporary storage.  The storage area shall be secure 
to prevent unauthorized entry or tampering with the containers.  Acceptable measures include 
storage within a fully enclosed (e.g., fenced in) and locked area, within a temporary building, or 
implementing other reasonable means to reduce the possibility of vandalism or exposure of the 
waste to the public or the environment  (e.g., securing the lids or covers of waste containers and 
roll-off boxes). Waste shall not be stored outside of the containers.  Waste shall be collected 
and transferred to bulk containers taking extra precautions as necessary to prevent the 
suspension of residues in air or contamination of surrounding surfaces.  Precautions may 
include the transfer of the material within a tarpaulin enclosure.  Transfer into roll-off boxes shall 
be planned to minimize the need for workers to enter the roll-off box. 
 
No residues shall remain on surfaces overnight, either inside or outside of containment.  Waste 
materials shall not be removed through floor drains or by throwing them over the side of the 
bridge.  Flammable materials shall not be stored around or under any bridge structures. 
 
The all-weather containers shall meet the requirements for the transportation of hazardous 
materials and as approved by the Department.  Acceptable containers include covered roll-off 
boxes and 55-gallon drums (17H).  The Contractor shall insure that no breaks and no 
deterioration of these containers occurs and shall maintain a written log of weekly inspections of 
the condition of the containers.  A copy of the log shall be furnished to the Engineer upon 
request.  The containers shall be kept closed and sealed from moisture except during the 
addition of waste.  Each container shall be permanently identified with the date that waste was 
placed into the container, contract number, hazardous waste name and ID number, and other 
information required by the IEPA. 
 
The Contractor shall have each waste stream sampled for each project and tested by TCLP and 
according to EPA and disposal company requirements.  The Engineer shall be notified in 
advance when the samples will be collected.  The samples shall be collected and shipped for 
testing within the first week of the project, with the results due back to the Engineer within 10 
days.  Testing shall be considered included in the pay item for “Containment and Disposal of 
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Lead Paint Cleaning Residues.”  Copies of the test results shall be provided to the Engineer 
prior to shipping the waste. 
 
Waste water generated from bridge washing, hygiene purposes, and cleaning of equipment 
shall be filtered on site to remove particulate and disposed of at a Publicly Owned Treatment 
Works (POTW) according to State regulations.  The Contractor shall provide the Engineer with a 
letter from the POTW indicating that they will accept the waste water.  If the POTW allows the 
filtered water to be placed into the sanitary sewer system, the Contractor shall provide a letter 
from the POTW indicating that based on the test results of the water, disposal in the sanitary 
sewer is acceptable to them.  Water shall not be disposed of until the above letter(s) are 
provided to, and accepted by, the Engineer. 
 
If approved abrasive additives are used that render the waste non-hazardous as determined by 
TCLP testing, the waste shall be classified as a non-hazardous special waste, transported by a 
licensed waste transporter, and disposed of at an IEPA permitted disposal facility in Illinois. 
 
When paint is removed from the bridge without the use of abrasive additives, the paint, together 
with the surface preparation media (e.g. abrasive) shall be handled as a hazardous waste, 
regardless of the TCLP results.  The waste shall be transported by a licensed hazardous waste 
transporter, treated by an IEPA permitted treatment facility to a non-hazardous special waste 
and disposed of at an IEPA permitted disposal facility in Illinois. 
 
The treatment/disposal facilities shall be approved by the Engineer, and shall hold an IEPA 
permit for waste disposal and waste stream authorization for this cleaning residue.  The IEPA 
permit and waste stream authorization must be obtained prior to beginning cleaning, except that 
if necessary, limited paint removal will be permitted in order to obtain samples of the waste for 
the disposal facilities.  The waste shall be shipped to the facility within 90 days of the first 
accumulation of the waste in the containers.  When permitted by the Engineer, waste from 
multiple bridges in the same contract may be transported by the Contractor to a central waste 
storage location(s) approved by the Engineer in order to consolidate the material for pick up, 
and to minimize the storage of waste containers at multiple remote sites after demobilization.  
Arrangements for the final waste pickup shall be made with the waste hauler by the time blast 
cleaning operations are completed or as required to meet the 90 day limit stated above. 
 
The Contractor shall submit a waste accumulation inventory table to the Engineer no later than 
the 5th day of the month.  The table shall show the number and size of waste containers filled 
each day in the preceding month and the amount of waste shipped that month, including the 
dates of shipments. 
 
The Contractor shall prepare a manifest supplied by the IEPA for off-site treatment and disposal 
before transporting the hazardous waste off-site.  The Contractor shall prepare a land ban 
notification for the waste to be furnished to the disposal facility.  The Contractor shall obtain the 
handwritten signature of the initial transporter and date of the acceptance of the manifest.  The 
Contractor shall send one copy of the manifest to the IEPA within two working days of 
transporting the waste off-site.  The Contractor shall furnish the generator copy of the manifest 
and a copy of the land ban notification to the Engineer.  The Contractor shall give the 
transporter the remaining copies of the manifest. 
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All other project waste shall be removed from the site according to Federal, State and Local 
regulations, with all waste removed from the site prior to final Contractor demobilization. 
 
The Contractor shall make arrangements to have other hazardous waste, which he/she 
generates, such as used paint solvent, transported to the Contractor's facility at the end of each 
day that this waste is generated.  These hazardous wastes shall be manifested using the 
Contractor's own generator number to a treatment or disposal facility from the Contractor's 
facility.  The Contractor shall not combine solvents or other wastes with cleaning residue 
wastes.  All waste streams shall be stored in separate containers. 
 
The Contractor is responsible for the payment of any fines and undertaking any clean up 
activities mandated by State or federal environmental agencies for improper waste handling, 
storage, transportation, or disposal. 
 
Contractor personnel shall be trained in the proper handling of hazardous waste, and the 
necessary notification and clean up requirements in the event of a spill.  The Contractor shall 
maintain a copy of the personnel training records at each bridge site. 
 
Basis of Payment.  The soil, water, and air monitoring, containment, collection, temporary 
storage, transportation, testing and disposal of all project waste, and all other work described 
herein will be paid for at the contract lump sum price for CONTAINMENT AND DISPOSAL OF 
LEAD PAINT CLEANING RESIDUES at the designated location.  Payment will not be 
authorized until all requirements have been fulfilled as described in this specification, including 
the preparation and submittal of all QC documentation, submittal of environmental monitoring 
and waste test results, and disposal of all waste. 
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Appendix 1 – Reference List 
 
The Contractor shall maintain the following reference standards and regulations on site for the 
duration of the project: 
 
 Illinois Environmental Protection Agency – Information Statement on the Removal of Lead-

Based Paint from Exterior Surfaces, latest revision 
 
 Illinois Environmental Protection Act 
 
 SSPC Guide 6, Guide for Containing Debris Generated During Paint Removal Operations 

 
 29 CFR 1926.62, Lead in Construction  
 
 40 CFR Part 50, Appendix B, Reference Method for the Determination of Suspended 

Particulate Matter in the Atmosphere (High-Volume Method) 
 
 40 CFR Part 50, Appendix G, Reference Method for the Determination of Lead in 

Suspended Particulate Matter Collected from Ambient Air 
 
 SSPC Guide 16, Guide to Specifying and Selecting Dust Collectors 

 
 SSPC TU-7, Conducting Ambient Air, Soil, and Water Sampling Activities During Surface 

Preparation and Paint Disturbance Activities.  
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Table 1 
Containment Criteria for Removal of Paint Containing Lead and Other Toxic Metals1 

 
Removal 
Method 

 
SSPC 
Class2 

Containment 
Material 
Flexibility 

Containment 
Material 
Permeability3 

Containment 
Support 
Structure 

Containment 
Material 
Joints4 

Hand Tool 
Cleaning 

3P6 Rigid or 
Flexible 

Permeable or 
Impermeable 

Minimal Partially 
Sealed 

Power Tool 
Cleaning w/ 
Vacuum 

3P6 Rigid or 
Flexible 

Permeable or 
Impermeable 

Minimal Partially 
Sealed 

Power Tool 
Cleaning w/o 
Vacuum 

2P Rigid or 
Flexible 

Permeable or 
Impermeable 

Rigid or 
Flexible 

Fully or 
Partially 
Sealed 

Water Jetting 
Wet Ab Blast 
Water Cleaning7 

2W-3W Rigid or 
Flexible 

Permeable and
Impermeable7 

Rigid, Flexible, 
or Minimal 

Fully and 
Partially 
Sealed 

Abrasive Blast 
Cleaning 

1A Rigid or 
Flexible 

Impermeable Rigid or 
Flexible 

Fully 
Sealed 

Vacuum Blast 
Cleaning 

4A6 Rigid or 
Flexible 

Permeable Minimal Partially 
Sealed 

 
 
 

Table 1 (Continued) 
Containment Criteria for Removal of Paint Containing Lead and Other Toxic Metals1 

 
Removal 
Method 

 
SSPC 
Class2 

 
Containment 
Entryway 

Ventilation 
System 
Required5 

Negative 
Pressure 
Required 

Exhaust 
Filtration 
Required 

Hand Tool 
Cleaning 

3P6 Overlapping or 
Open Seam 

Natural No No 

Power Tool 
Cleaning w/ 
Vacuum 

3P6 Overlapping or 
Open Seam 

Natural No No 

Power Tool 
Cleaning w/o 
Vacuum 

2P Overlapping or 
Open Seam 

Natural No No 

Water Jetting 
Wet Ab Blast 
Water Cleaning7 

2W-3W Overlapping or 
Open Seam 

Natural No No 

Abrasive Blast 
Cleaning 

1A Airlock or 
Resealable 

Mechanical Yes Yes 

Vacuum Blast 
Cleaning 

4A6 Open Seam Natural No No 
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Notes: 
 
1This table provides general design criteria only.  It does not guarantee that specific controls 
over emissions will occur because unique site conditions must be considered in the design.  
Other combinations of materials may provide controls over emissions equivalent to or greater 
than those combinations shown above. 
 
2The SSPC Classification is based on SSPC Guide 6.  Note that for work over water, water 
booms or boats with skimmers must be employed, where feasible, to contain spills or 
releases.  Debris must be removed daily at a minimum. 
 
3Permeability addresses both air and water as appropriate.  In the case of water removal 
methods, the containment materials must be resistant to water.  Ground covers should 
always  impermeable, and of sufficient strength to withstand the impact and weight of the 
debris and the equipment used for collection and clean-up.  Ground covers must also extend 
beyond the containment boundary to capture escaping debris. 
  
4 If debris escapes through the seams, then additional sealing of the seams and joints is 
required. 
 
5When “Natural” is listed, ventilation is not required provided the emissions are controlled as 
specified in this Special Provision, and provided worker exposures are properly controlled.  If 
unacceptable emissions or worker exposures to lead or other toxic metals occur, incorporate 
a ventilation system into the containment. 
 
6Ground covers and wall tarpaulins may provide suitable controls over emissions without the 
need to completely enclose the work area. 
 

7This method applies to water cleaning to remove surface contaminants, and water jetting 
(with and without abrasive) and wet abrasive blast cleaning where the goal is to remove 
paint.  Although both permeable and impermeable containment materials are included, 
ground covers and the lower portions of the containment must be water impermeable with 
fully sealed joints, and of sufficient strength and integrity to facilitate the collection and 
holding of the water and debris for proper disposal.  If water or debris, other than mist, 
escape through upper sidewalls or ceiling areas constructed of permeable materials, they 
shall be replaced with impermeable materials.  Permeable materials for the purpose of this 
specification are defined as materials with openings measuring 25 mils (1 micron) or less in 
greatest dimension. 
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A. Containment Components - The basic components that make up containment 
systems are defined below.  The components are combined in Table 1 to 
establish the minimum containment system requirements for the method(s) of 
paint removal specified for the Contract. 

 
1. Rigidity of Containment Materials - Rigid containment materials consist of 

solid panels of plywood, aluminum, rigid metal, plastic, fiberglass, 
composites, or similar materials.  Flexible materials consist of screens, 
tarps, drapes, plastic sheeting, or similar materials.  When directed by the 
Engineer, do not use flexible materials for horizontal surfaces directly 
over traffic lanes or vertical surfaces in close proximity to traffic lanes.  If 
the Engineer allows the use of flexible materials, The Contractor shall 
take special precautions to completely secure the materials to prevent 
any interference with traffic. 

 
2. Permeability of Containment Materials - The containment materials are 

identified as air impenetrable if they are impervious to dust or wind such 
as provided by rigid panels, coated solid tarps, or plastic sheeting.  Air 
penetrable materials are those that are formed or woven to allow air flow.  
Water impermeable materials are those that are capable of containing 
and controlling water when wet methods of preparation are used.  Water 
permeable materials allow the water to pass through.  Chemical resistant 
materials are those resistant to chemical and solvent stripping solutions.  
Use fire retardant materials in all cases.  

 
3. Support Structure - Rigid support structures consist of scaffolding and 

framing to which the containment materials are affixed to minimize 
movement of the containment cocoon.  Flexible support structures are 
comprised of cables, chains, or similar systems to which the containment 
materials are affixed.  Use fire retardant materials in all cases. 

 
4. Containment Joints - Fully sealed joints require that mating surfaces 

between the containment materials and to the structure being prepared 
are completely sealed.  Sealing measures include tape, caulk, Velcro, 
clamps, or other similar material capable of forming a continuous, 
impenetrable or impermeable seal.  When materials are overlapped, a 
minimum overlap of 8 in. (200 mm) is required. 

 
5. Entryway - An airlock entryway involves a minimum of one stage that is 

fully sealed to the containment and which is maintained under negative 
pressure using the ventilation system of the containment.  Resealable 
door entryways involve the use of flexible or rigid doors capable of being 
repeatedly opened and resealed.  Sealing methods include the use of 
zippers, Velcro, clamps, or similar fasteners.  Overlapping door tarpaulin 
entryways consist of two or three overlapping door tarpaulins. 
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6. Mechanical Ventilation - The requirement for mechanical ventilation is to 
ensure that adequate air movement is achieved to reduce worker 
exposure to toxic metals to as low as feasible according to OSHA 
regulations (e.g., 29 CFR 1926.62), and to enhance visibility.  Design the 
system with proper exhaust ports or plenums, adequately sized ductwork, 
adequately sized discharge fans and air cleaning devices (dust collectors) 
and properly sized and distributed make-up air points to achieve a 
uniform air flow inside containment for visibility.  The design target for 
airflow shall be a minimum of 100 ft. (30.5m) per minute cross-draft or 60 
ft. (18.3 m) per minute downdraft.  Increase these minimum airflow 
requirements if necessary to address worker lead exposures.  Natural 
ventilation does not require the use of mechanical equipment for moving 
dust and debris through the work area. 

 
7. Negative Pressure - When specified, achieve a minimum of 0.03 in. (7.5 

mm) water column (W.C.) relative to ambient conditions, or confirm 
through visual assessments for the concave appearance of the 
containment enclosure. 

 
8. Exhaust Ventilation - When mechanical ventilation systems are used, 

provide filtration of the exhaust air, to achieve a filtration efficiency of 99.9 
percent at 0.02 mils (0.5 microns). 
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HAZARDOUS WASTE 
CONTINGENCY PLAN 

FOR 
LEAD BASED PAINT REMOVAL PROJECTS 

 
Bridge No.:    
Location:    
USEPA Generator No.:    
IEPA Generator No.:    
 
 
Note: 
 
1. A copy of this plan must be kept at the bridge while the Contractor's employees are at the 

site. 
 
2. A copy of the plan must be mailed to the police and fire departments and hospital identified 

herein. 
 
Primary Emergency Coordinator 
 
Name:    
Address:    
City:    
Phone: (Work)    
 (Home)    
 
 
Alternate Emergency Coordinator 
 
Name:    
Address:    
City:    
Phone: (Work)    
 (Home)    
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Emergency Response Agencies 

 
POLICE: 
 
1. State Police (if bridge not in city)  Phone:______________________ 
 
 District No.  ________________ 
 
 Address:  ________________________________________________ 
 
2. County Sheriff   Phone:    
 
 County:    
 
 Address:    
 
3. City Police   Phone:   
 
 District No.    
 
 Address:    
 
Arrangements made with police:  (Describe arrangements or refusal by police to make 
arrangements): 
  
  
 
 
 
FIRE: 
 
1. City   Phone:    
 
 Name:    
 
 Address:  
 
2. Fire District   Phone:    
 
 Name:    
 
 Address:    
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3. Other   Phone:    
 
 Name:    
 
 Address:    
 
Arrangements made with fire departments:  (Describe arrangements or refusal by fire 
departments to make arrangements): 
  
  
 
 
 
 
HOSPITAL: 
 
 Name:   Phone:    
 
 Address:  
 
Arrangements made with hospital:  (Describe arrangements or refusal by hospital to make 
arrangements): 
  
  
 
Properties of waste and hazard to health: 
 
 
Places where employees working: 
 
 
Location of Bridge: 
 
 
Types of injuries or illness which could result: 
 
 
Appropriate response to release of waste to the soil: 
 
 
Appropriate response to release of waste to surface water: 
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Emergency Equipment at Bridge 

 
Emergency 

Equipment List 
Location of 
Equipment 

Description of 
Equipment 

Capability of 
Equipment 

1.  Two-way radio Truck  Communication 
 

2.  Portable Fire 
Extinguisher 
 

Truck  Extinguishes Fire 

3.  Absorbent 
Material 

Truck  Absorbs Paint or 
Solvent Spills 
 

4.  Hand Shovel Truck  Scooping Material 
 

5.  55 Gallon (208 
L) Drum 

Truck  Storing Spilled 
Material 
 

6.  5 Gallon (19 L) 
Pail 

Truck  Storing Spilled 
Material 
 

 
Emergency Procedure 
 
1. Notify personnel at the bridge of the emergency and implement emergency procedure. 
 
2. Identify the character, source, amount and extent of released materials. 
 
3. Assess possible hazards to health or environment. 
 
4. Contain the released waste or extinguish fire.  Contact the fire department if appropriate. 
 
5. If human health or the environment is threatened, contact appropriate police and fire 

department.  In addition, the Emergency Services and Disaster Agency needs to be 
called using their 24-hour toll free number (800-782-7860) and the National Response 
Center using their 24-hour toll free number (800-824-8802). 

 
6. Notify the Engineer that an emergency has occurred. 
 
7. Store spilled material and soil contaminated by spill, if any, in a drum or pail.  Mark and 

label the drum or pail for disposal. 
 
8. Write a full account of the spill or fire incident including date, time, volume, material, and 

response taken. 
 
9. Replenish stock of absorbent material or other equipment used in response.  



DECK SLAB REPAIR 
Effective:  May 15, 1995 
Revised:  October 15, 2011 
 
This work shall consist of hot-mix asphalt surface removal, when required, the removal and 
disposal of all loose and deteriorated concrete from bridge deck and the replacement with new 
concrete to the original top of deck.  The work shall be done according to the applicable 
requirements of Sections 501, 503 and 1020 of the Standard Specifications and this Special 
Provision. 
 
Deck slab repairs will be classified as follows: 
 

(a) Partial-Depth.  Partial-depth repairs shall consist of removing the loose and unsound 
deck concrete, disposing of the concrete removed and replacing with new concrete.  The 
removal may be performed by chipping with power driven hand tools or by hydro-
scarification equipment.  The depth shall be measured from the top of the concrete deck 
surface, at least 3/4 in. (20 mm) but not more than 1/2 the concrete deck thickness. 
 

(b) Full-Depth.  Full-depth repairs shall consist of removing concrete full-depth of the deck, 
disposing of the concrete removed, and replacing with new concrete to the original 
concrete deck surface.  The removal may be performed with power driven hand tools, 
hydraulic impact equipment, or by hydro-scarification equipment.  Full-depth repairs shall 
be classified for payment as Full-Depth, Type I and Full-Depth, Type II according to the 
following: 
 
Type I Full-depth patches less than or equal to 5 sq. ft. (0.5 sq m) in area.  The 

minimum dimensions for a patch shall be 1 ft. x 1 ft. (300 mm x 300 mm). 
 
Type II Full-depth patches greater than 5 sq. ft. (0.5 sq. m) in area. 

 
Materials. 
 
Materials shall be according to Article 1020.02. 
 
Portland cement concrete for partial and full-depth repairs shall be according to Section 1020.  
Class PP-1, PP-2, PP-3, PP-4, PP-5 or BS concrete shall be used at the Contractor’s option 
unless noted otherwise on the contract plans.  For Class BS concrete, a CA 13, 14, or 16 shall 
be used.  If the BS concrete mixture is used only for full depth repairs, a CA-11 may be used.   
 
 
 
Equipment: 
 
The equipment used shall be subject to the approval of the Engineer and shall meet the 
following requirements: 
 



(a) Surface Preparation Equipment.  Surface preparation and concrete removal equipment 
shall be according to the applicable portions of Section 1100 and the following: 
 
(1) Sawing Equipment.  Sawing equipment shall be a concrete saw capable of sawing 

concrete to the specified depth. 
 
(2) Blast Cleaning Equipment.  The blast cleaning may be performed by wet 

sandblasting, high-pressure waterblasting, shotblasting or abrasive blasting.  Blast 
cleaning equipment shall be capable of removing rust and old concrete from exposed 
reinforcement bars, and shall have oil traps. 

 
(3) Power-Driven Hand Tools.  Power-driven hand tools will be permitted including 

jackhammers lighter than the nominal 45 lb. (20 kg) class.  Chipping hammers 
heavier than a nominal 15 lb. (6.8 kg) class shall not be used for removing concrete 
from below any reinforcing bar for partial depth repairs, or for removal within 1 ft (300 
mm) of existing beams, girders or other supporting structural members that are to 
remain in service or within 1 ft (300 mm) of the boundaries of full-depth repairs.  
Jackhammers or chipping hammers shall not be operated at an angle in excess of 45 
degrees measured from the surface of the slab. 

 
(4) Hydraulic Impact Equipment.  Hydraulic impact equipment with a maximum rated 

striking energy of 360 ft-lbs (270 J) may be permitted only in areas of full depth 
removal more than 1 ft (300 mm) away from existing beams, girders or other 
supporting structural members that are to remain in service or more than 1 ft (300 
mm) from the boundaries of full-depth repairs. 

 
(5) Hydro-Demolition Equipment.  The hydro-demolition equipment shall consist of 

filtering and pumping units operating with a remote-controlled robotic device.  The 
equipment shall use water according to Section 1002.  The equipment shall be 
capable of being controlled to remove only unsound concrete. 

 
(b) Concrete Equipment:  Equipment for proportioning and mixing the concrete shall be 

according to Article 1020.03. 
 
(c) Finishing Equipment:  Finishing equipment shall be according to Article 1103.17.  

Adequate hand tools will be permitted for placing and consolidating concrete in the patch 
areas and for finishing small patches. 

 
Construction Requirements:  Sidewalks, curbs, drains, reinforcement and/or existing transverse 
and longitudinal joints which are to remain in place shall be protected from damage during 
removal and cleaning operations.   
 
The Contractor shall control the runoff water generated by the various construction activities in 
such a manner as to minimize, to the maximum extent practicable, the discharge of untreated 
effluent into adjacent waters, and shall properly dispose of the solids generated according to 
Article 202.03.  The Contractor shall submit a water management plan to the Engineer 



specifying the control measures to be used.  The control measures shall be in place prior to the 
start of runoff water generating activities.  Runoff water shall not be allowed to constitute a 
hazard to adjacent or underlying roadways, waterways, drainage areas or railroads nor be 
allowed to erode existing slopes. 
 

(a) Hot-Mix Asphalt Surface Removal. 
 

The hot-mix asphalt surface course and all waterproofing membrane shall be removed 
and disposed of according to applicable portions of Articles 440.04 and 440.06, except 
milling equipment will not be allowed if the deck is to receive a waterproofing membrane 
system.  If the overlay or waterproofing membrane contains asbestos fibers, removal 
shall be in accordance with the Special Provision for "Asbestos Waterproofing 
Membrane or Asbestos Hot-mix Asphalt Surface Removal".  Removal of the hot-mix 
asphalt surface by the use of radiant or direct heat will not be permitted. 

 
(b) Surface Preparation: 

 
All loose, disintegrated and unsound concrete shall be removed from portions of the 
deck slab shown on the plans or as designated by the Engineer.  The Engineer will 
determine the limits of removal as the work progresses. 

 
The Contractor shall take care not to damage reinforcement bars or expansion joints 
which are to remain in place.  Any damage to reinforcement bars or expansion joints 
shall be corrected at the Contractor's expense.  All loose reinforcement bars, as 
determined by the Engineer, shall be retied at the Contractor's expense. 

 
(1) Partial-Depth.  Areas to be repaired will be determined and marked by the Engineer.  

A concrete saw shall be used to provide vertical edges approximately 3/4 in. (20 mm) 
deep around the perimeter of the area to be patched when a concrete overlay is not 
specified.  Where high steel is present, the depth may be reduced as directed by the 
Engineer.  A saw cut will not be required on those boundaries along the face of the 
curb, parapet or joint or when sharp vertical edges are provided by hydro-demolition. 

 
The loose and unsound concrete shall be removed by chipping, with power driven 
hand tools or by hydro-demolition equipment.  All exposed reinforcing bars and 
newly exposed concrete shall be thoroughly blast cleaned.  Where, in the judgment 
of the Engineer, the bond between existing concrete and reinforcement steel within 
the patch area has been destroyed, the concrete adjacent to the bar shall be 
removed to a depth that will permit new concrete to bond to the entire periphery of 
the exposed bar.  A minimum of 1 in. (25 mm) clearance will be required.  The 
Engineer may require enlarging a designated removal area should inspection 
indicate deterioration beyond the limits previously designated. In this event, a new 
saw cut shall be made around the extended area before additional removal is begun.  
The removal area shall not be enlarged solely to correct debonded reinforcement or 
deficient lap lengths. 

 



(2) Full-Depth.  Concrete shall be removed as determined by the Engineer within all 
areas designated for full-depth repair and in all designated areas of partial depth 
repair in which unsound concrete is found to extend below half the concrete deck 
thickness.  Full depth removal shall be performed according to Article 501.05 except 
that hydraulic impact equipment may be permitted in areas of full depth removal 
more than 1 ft (300 mm) away from the edges of existing beams, girders or other 
supporting structural members or more than 1 ft (300 mm) from the boundaries of 
full-depth repairs.  Saw cuts shall be made on the top of the deck, except those 
boundaries along the face of curbs, parapets and joints or where hydro-demolition 
provided sharp vertical edges.  The top saw cut may be omitted if the deck is to 
receive an overlay. 

 
Forms for full-depth repair may be supported by hangers with adjustable bolts or by 
blocking from the beams below.  When approved by the Engineer, forms for Type 1 
patches may be supported by No. 9 wires or other devices attached to the 
reinforcement bars. 

 
All form work shall be removed after the curing sequence is complete and prior to 
opening to traffic. 
 

(3) Reinforcement Treatment.  Care shall be exercised during concrete removal to 
protect the reinforcement bars and structural steel from damage.  Any damage to the 
reinforcement bars or structural steel to remain in place shall be repaired or 
replaced.  All existing reinforcement bars shall remain in place except as herein 
provided for corroded bars.  Tying of loose bars will be required.  Reinforcing bars 
which have been cut or have lost 25 percent or more of their original cross sectional 
area shall be supplemented by new in kind reinforcement bars.  New bars shall be 
lapped a minimum of 32 bar diameters to existing bars.  An approved mechanical bar 
splice capable of developing in tension at least 125 percent of the yield strength of 
the existing bar shall be used when it is not feasible to provide the minimum bar lap.  
No welding of bars will be permitted. 

 
(4) Cleaning.  Immediately after completion of the concrete removal and reinforcement 

repairs, the repair areas shall be cleaned of dust and debris. Once the initial cleaning 
is completed, the repair areas shall be thoroughly blast cleaned to a roughened 
appearance free from all foreign matter.  Particular attention shall be given to 
removal of concrete fines.  Any method of cleaning which does not consistently 
produce satisfactory results shall be discontinued and replaced by an acceptable 
method.  All debris, including water, resulting from the blast cleaning shall be 
confined and shall be immediately and thoroughly removed from all areas of 
accumulation.  If concrete placement does not follow immediately after the final 
cleaning, the area shall be carefully protected with well-anchored polyethylene 
sheeting. 

 
Exposed reinforcement bars shall be free of dirt, detrimental scale, paint, oil, or other 
foreign substances which may reduce bond with the concrete.  A tight non-scaling 



coating of rust is not considered objectionable.  Loose, scaling rust shall be removed 
by rubbing with burlap, wire brushing, blast cleaning or other methods approved by 
the Engineer. 

 
(c) Placement & Finishing of Concrete Repair: 

 
(1) Bonding Method.  The patch area shall be cleaned to the satisfaction of the Engineer 

and shall be thoroughly wetted and maintained in a dampened condition with water 
for at least 12 hours before placement of the concrete.  Any excess water shall be 
removed by compressed air or by vacuuming prior to the beginning of concrete 
placement.  Water shall not be applied to the patch surface within one hour before or 
at any time during placement of the concrete. 

 
(2) Concrete Placement. 

 
The concrete shall be placed and consolidated according to Article 503.07 and as 
herein specified.  Article 1020.14 shall apply. 

 
When an overlay system is not specified, the patches shall be finished according to 
Article 503.16 (a), followed by a light brooming. 

 
(d) Curing and Protection. 

 
Concrete patches shall be cured by the Wetted Burlap or Wetted Cotton Mat Method 
according to Article 1020.13 (a)(3) or Article 1020.13 (a)(5).  The curing period shall be 3 
days for Class PP-1, PP-2, PP-3, PP-4, and PP-5 concrete.  The curing period shall be 7 
days for Class BS concrete.  In addition to Article 1020.13, when the air temperature is 
less than 55º F (13º C), the Contractor shall cover the patch according to Article 1020.13 
(d)(1) with minimum R12 insulation.  Insulation is optional when the air temperature is 
55º F. - 90º F (13º C - 32º C).  Insulation shall not be placed when the air temperature is 
greater than 90° F (32° C).  A 72-hour minimum drying period shall be required before 
placing waterproofing or hot-mix asphalt surfacing. 
 

(e) Opening to Traffic. 
 

No traffic will be permitted on a patch until after the specified cure period, and the 
concrete has obtained a minimum compressive strength of 4000 psi (27.6 MPa) or 
flexural strength of 675 psi (4.65 MPa). 
 
Construction equipment will be permitted on a patch during the cure period if the 
concrete has obtained the minimum required strength.  In this instance, the strength 
specimens shall be cured with the patch. 

 



Method of Measurement. 
 
When specified, hot-mix asphalt surface removal and full or partial depth repairs will be 
measured for payment and computed in square yards (square meters). 
 
Basis of Payment. 
 
The hot-mix asphalt surface removal will be paid for at the contract unit price per square yard 
(square meter) for HOT-MIX ASPHALT SURFACE REMOVAL (DECK).  Areas removed and 
replaced up to and including a depth of half the concrete deck thickness will be paid for at the 
contract unit price per square yard (square meter) for DECK SLAB REPAIR (PARTIAL).  Areas 
requiring removal greater than a depth of half the concrete deck thickness shall be removed and 
replaced full depth and will be paid for at the contract unit price per square yard (square meter) 
for DECK SLAB REPAIR (FULL DEPTH, TYPE I) and/or DECK SLAB REPAIR (FULL DEPTH, 
TYPE II). 
 
When corroded reinforcement bars are encountered in the performance of this work and 
replacement is required, the Contractor will be paid according to Article 109.04. 
 
No payment will be allowed for removal and replacement of reinforcement bars damaged by the 
Contractor in the performance of his/her work or for any increases in dimensions needed to 
provide splices for these replacement bars. 
 
Removal and disposal of asbestos waterproofing and/or asbestos bituminous concrete will be 
paid for as specified in the Special Provision for “Asbestos Waterproofing Membrane or 
Asbestos Hot-Mix Asphalt Surface Removal”. 



BRIDGE DECK MICROSILICA CONCRETE OVERLAY 
Effective:  May 15, 1995 
Revised:  October 30, 2012 
 
Description.  This work shall consist of the preparation of the existing concrete bridge deck and 
the construction of a microsilica concrete overlay to the specified thickness. 
 
Materials.  Materials shall meet the requirements of the following Articles of Section 1000: 
 

Item     Article/Section 
 
(a) Microsilica  1010 
(b) Portland Cement Concrete (Notes 1-6)  1020 
(c) Packaged Rapid Hardening Mortar or Concrete  1018 
(d) Concrete Curing Materials    1022.02 
 

 
Note 1: Cement shall be Type I portland cement.  Fine aggregate shall be natural sand and the 

coarse aggregate shall be crushed stone or crushed gravel.  The gradation of the 
coarse aggregate shall be CA 11, CA 13, CA 14 or CA 16. 

 
Note 2: Mix Design Criteria. 
 

The microsilica concrete mix design shall meet the following requirements: 
 

Cement Factor 565 lb./cu. yd. (335 kg/cu. m) 
 
Microsilica Solids 33 lb./cu. yd. (20 kg/cu. m) 
 
Water/Cement Ratio 0.37 to 0.41 
(including water in the slurry) 
 
Mortar Factor 0.88 to 0.92 

 
Slump 3 to 6 in. (75 to 150 mm) 
 
Air Content 5.0 to 8.0 percent 
 
Compressive Strength (14 days) 4000 psi (27,500 kPa) minimum 
 
Flexural Strength (14 days) 675 psi (4,650 kPa) minimum 

 
Note 3: Admixtures. 
 

Article 1020.05(b)(1) shall apply except as follows: 
 



A high-range water reducing admixture (superplasticizer) shall be used, and the 
Contractor has the option to use a water-reducing admixture with the superplasticizer.. 

 
Note 4: Fly Ash. 
 

Only Class C fly ash may be used according to Article 1010.05(c)(1), and the 
maximum portland cement replacement shall be according to Article1020.05(c)(1)c.  
The minimum portland cement shall be according to Article 1020.04. 
 

Note 5: Ground Granulated Blast-Furnace Slag. 
 

Ground granulated blast-furnace slag may be used according to Article 1020.05(c)(2), 
and the maximum portland cement replacement shall be according to Article 
1010.05(c)(2)b.  The minimum portland cement shall be according to Article 1020.04. 

 
Note 6: Mixing. 
 

The mixing requirements shall be according to Article 1020.11, except as follows: 
 

(a) Water-based microsilica slurry: 
 

(1) Truck Mixer: 
 Combine simultaneously air entraining admixture, water-reducing 

admixture and/or retarding admixture, microsilica slurry and 80 percent of 
the water with cement, fly ash (if used) and aggregates. 

 Add remaining water. 
 Mix 30-40 revolutions at 12-15 RPM. 
 Add high range water-reducing admixture. 
 Mix 60-70 revolutions at 12-15 RPM. 

 
(2) Stationary Mixer: 

 The microsilica slurry shall be diluted into the water stream or weigh box 
prior to adding into mixer. Combine simultaneously air entraining 
admixture, water-reducing admixture and/or retarding admixture, 
microsilica slurry and 80 percent of the water with cement, fly ash (if used) 
and aggregates. 

 Add remaining water. 
 After mixing cycle is completed deposit into truck mixer. 
 Add high range water-reducing admixture. 
 Mix 60-70 revolutions at 12-15 RPM. 

 
(b) Densified microsilica (bulk): 

 
(1) Truck Mixer: 

 Same as (a)1 above except the densified microsilica shall be added with 
the cement. 



 
(2) Stationary Mixer: 

 Same as (a)2 above except the densified microsilica shall be added with 
the cement. 

 
(c) Densified microsilica (bag): 

Bagged microsilica shall be kept dry.  No bag or material containing moisture 
shall be introduced into the concrete mixer. 

 
(1) Truck Mixer: 

 Combine air entraining admixture, water-reducing admixture and/or 
retarding admixture and 80 percent of the water. 

 Add cement, fly ash (if used), and aggregates. 
 Add remaining water. 
 Mix 30-40 revolutions at 12-15 RPM. 
 Add microsilica. 
 Mix 70-80 revolutions at 12-15 RPM. 
 Add high range water-reducing admixture. 
 Mix 60-70 revolutions at 12-15 RPM. 

 
(2) Stationary Mixer: 

 Combine air entraining admixture, water-reducing admixture and/or 
retarding admixture and 80% of the water. 

 Add cement, fly ash (if used), and aggregates. 
 Add remaining water. 
 After mixing cycle is completed deposit into truck mixer. 
 Add microsilica to truck. 
 Mix 70-80 revolutions at 12-15 RPM. 
 Add high range water-reducing admixture. 
 Mix 60-70 revolutions at 12-15 RPM. 

 
 

 
Equipment:  The equipment used shall be subject to the approval of the Engineer and shall 
meet the following requirements: 
 

(a) Surface Preparation Equipment.  Surface preparation equipment shall be according to 
the applicable portions of Section 1100 and the following: 

 
(1) Sawing Equipment.  Sawing equipment shall be a concrete saw capable of sawing 

concrete to the specified depth. 
 
(2) Mechanical Blast Cleaning Equipment.  Mechanical blast cleaning may be performed 

by high-pressure waterblasting or shotblasting.  Mechanical blast cleaning equipment 
shall be capable of removing weak concrete at the surface, including the 



microfractured concrete surface layer remaining as a result of mechanical 
scarification, and shall have oil traps. 
 
Mechanical high-pressure waterblasting equipment shall be mounted on a wheeled 
carriage and shall include multiple nozzles mounted on a rotating assembly, and 
shall be operated with a 7000 psi (48 MPa) minimum water pressure.  The distance 
between the nozzles and the deck surface shall be kept constant and the wheels 
shall maintain contact with the deck surface during operation. 
 

(3) Hand-Held Blast Cleaning Equipment.  Blast cleaning using hand-held equipment 
may be performed by high-pressure waterblasting or abrasive blasting.  Hand-held 
blast cleaning equipment shall have oil traps. 
 
Hand-held high-pressure waterblasting equipment that is used in areas inaccessible 
to mechanical blast cleaning equipment shall have a minimum water pressure of 
7000 psi (48 MPa). 
 

(4) Mechanical Scarifying Equipment.  Scarifying equipment shall be a power-operated, 
mechanical scarifier capable of uniformly scarifying or removing the old concrete 
surface and new patches to the depths required in a satisfactory manner.  Other 
types of removal devices may be used if their operation is suitable and they can be 
demonstrated to the satisfaction of the Engineer. 

 
(5) Hydro-Scarification Equipment.  The hydro-scarification equipment shall consist of 

filtering and pumping units operating with a computerized, self-propelled robotic 
machine with gauges and settings that can be easily verified.  The equipment shall 
use water according to Section 1002.  The equipment shall be capable of removing 
in a single pass, sound concrete to the specified depth, and operating at a 16,000 psi 
(110 MPa) minimum water pressure with a 55 gal/min (208 L/min) minimum water 
flow rate. 

 
(6) Vacuum Cleanup Equipment.  The equipment shall be equipped with fugitive dust 

control devices capable of removing wet debris and water all in the same pass. 
Vacuum equipment shall also be capable of washing the deck with pressurized water 
prior to the vacuum operation to dislodge all debris and slurry from the deck surface. 

 
(7) Power-Driven Hand Tools.  Power-driven hand tools will be permitted including 

jackhammers lighter than the nominal 45 lb. (20 kg) class.  Jackhammers or chipping 
hammers shall not be operated at an angle in excess of 45 degrees measured from 
the surface of the slab. 

 
(b) Pull-off Test Equipment.  Equipment used to perform pull-off testing shall be either 

approved by the Engineer, or obtained from one of the following approved sources: 
 
James Equipment Germann Instruments, Inc. 
007 Bond Tester BOND-TEST Pull-off System 



800-426-6500 847-329-9999 
 
SDS Company 
DYNA Pull-off Tester 
805-238-3229 
 
Pull-off test equipment shall include all miscellaneous equipment and materials to 
perform the test and clean the equipment, as indicated in the Illinois Test procedure 304 
and 305 “Pull-off Test (Surface or Overlay Method)”.  Prior to the start of testing, the 
Contractor shall submit to the Engineer a technical data sheet and material safety data 
sheet for the epoxy used to perform the testing.  For solvents used to clean the 
equipment, a material safety data sheet shall be submitted. 

 
(c) Concrete Equipment:  Equipment for proportioning and mixing the concrete shall be 

according to Article 1020.03. 
 

(d) Finishing Equipment.  Finishing equipment shall be according to Article 503.03. 
 

(e) Mechanical Fogging Equipment.  Mechanical fogging equipment shall be according to 
503.03.  
 

Construction Requirements:  Sidewalks, curbs, drains, reinforcement and/or existing transverse 
and longitudinal joints which are to remain in place shall be protected from damage during 
scarification and cleaning operations.  All damage caused by the Contractor shall be corrected, 
at the Contractor’s expense, to the satisfaction of the Engineer. 
 
The Contractor shall control the runoff water generated by the various construction activities in 
such a manner as to minimize, to the maximum extent practicable, the discharge of untreated 
effluent into adjacent waters, and shall properly dispose of the solids generated according to 
Article 202.03.  The Contractor shall submit a water management plan to the Engineer 
specifying the control measures to be used.  The control measures shall be in place prior to the 
start of runoff water generating activities.  Runoff water shall not be allowed to constitute a 
hazard to adjacent or underlying roadways, waterways, drainage areas or railroads nor be 
allowed to erode existing slopes. 
 

(a) Deck Preparation: 
 

(1) Bridge Deck Scarification.  The scarification work shall consist of removing the 
designated concrete deck surface using mechanical and hydro-scarifying equipment 
as specified.  The areas designated shall be scarified to the depth specified on the 
plans.  The depth specified shall be measured from the existing concrete deck 
surface to the top of peaks remaining after scarification.  In areas of the deck not 
accessible to the scarifying equipment, power-driven hand tools will be permitted.  
Power driven hand tools shall be used for removal around areas to remain in place. 
 



The Contractor shall use mechanical scarification equipment to remove an initial 
depth of concrete roughening the concrete deck surface to facilitate hydro-
scarification.  At a minimum, the last 1/2 in. (13 mm) of removal shall be 
accomplished with hydro-scarification equipment.  If the Contractor’s use of 
mechanical scarifying equipment results in exposing, snagging, or dislodging the top 
mat of reinforcing steel, the mechanical scarifying depth shall be reduced as 
necessary immediately.  If the exposing, snagging, or dislodging the top mat of 
reinforcing steel cannot be avoided, the mechanical scarifying shall be stopped 
immediately and the remaining removal shall be accomplished using the hydro-
scarification equipment.  All damage to the existing reinforcement resulting from the 
Contractor’s operation shall be repaired or replaced at the Contractor’s expense as 
directed by the Engineer.  Replacement shall include the removal of any additional 
concrete required to position or splice the new reinforcing steel.  Undercutting of 
exposed reinforcement bars shall only be as required to replace or repair damaged 
reinforcement.  Repairs to existing reinforcement shall be according to the Special 
Provision for “Deck Slab Repair”. 
 
Just prior to performing hydro-scarification, the deck shall be sounded, with unsound 
areas marked on the deck by the Engineer.  A trial section, in an area of sound 
concrete, on the existing deck surface will be designated by the Engineer to calibrate 
the equipment settings to remove sound concrete to the required depth, in a single 
pass, and provide a highly roughened bondable surface.  The trial section shall 
consist of approximately 30 sq. ft. (3 sq. m).  After calibration in an area of sound 
concrete, the equipment shall be moved to a second trial section, as designated by 
the Engineer, in an area containing unsound concrete to verify the calibrated settings 
are sufficient to remove the unsound concrete.  If the calibrated settings are 
insufficient to remove the unsound concrete, the equipment may be moved back to 
an area of sound concrete and the calibration settings verified.  If the equipment 
cannot be calibrated to produce the required results in an area of sound concrete, it 
shall be removed and additional hydro-scarification equipment capable of producing 
the required results shall be supplied by the Contractor. 
 
After the equipment settings are established, they shall be supplied to the Engineer.  
These settings include the following: 
 

a) Water pressure  
 
b) Water flow rate  
 
c) Nozzle type and size 
 
d) Nozzle travel speed 
 
e) Machine staging control (step/advance rate) 
 



Hydro-scarification may begin after the calibration settings have been approved by 
the Engineer. 
The removal depth shall be verified by the Engineer, as necessary.  If sound 
concrete is being removed below the desired depth, the equipment shall be 
recalibrated. 
 
After hydro-scarification the deck shall be thoroughly vacuum cleaned in a timely 
manner before the water and debris are allowed to dry and re-solidify to the deck.  
The uses of alternative cleaning and debris removal methods to minimize driving 
heavy vacuum equipment over exposed deck reinforcement may be used subject to 
the approval of the Engineer. 
 

(2) Deck Patching.  After bridge deck scarification and cleaning, the Engineer will sound 
the scarified deck and survey the existing reinforcement condition.  All remaining 
unsound concrete and unacceptably corroded reinforcement bars will be marked for 
additional removal and/or repairs as applicable.  All designated repairs and 
reinforcement treatment shall be completed according to the Special Provision for 
"Deck Slab Repair” except as noted below: 
 
a) No separate payment for Deck Slab Repair (Partial) will be made regardless of 

whether it was detailed in the plans or not. 
 
b) In areas where unsound concrete extends below the specified removal depth and 

hydro-scarification completely removes unsound concrete, a full-depth repair is 
only required when the bottom mat of reinforcement is exposed. 

 
c) All full-depth patches shall be struck off to the scarified deck surface and then 

roughened with a suitable stiff bristled broom or wire brush to provide a rough 
texture designed to promote bonding of the overlay.  Hand finishing of the patch 
surface shall be kept to a minimum to prevent overworking of the surface. 
 

d) All full-depth repairs shall be completed prior to final surface preparation. 
 
e) Any removal required or made below the specified depth for scarification of the 

bridge deck, which does not result in full-depth repair, shall be filled with the 
overlay material at the time of the overlay placement. 

 
f) Epoxy coating, on existing reinforcement bars, damaged during hydro-

scarification shall not be repaired. 
 
g) Undercutting of exposed reinforcement bars shall only be as required to replace 

or repair damaged or corroded reinforcement. 
 

(3) Final Surface Preparation.  Any areas determined by the Engineer to be inaccessible 
to scarifying equipment shall be thoroughly blast cleaned with hand-held equipment. 
 



If spoils from the scarification operation are allowed to dry and re-solidify on the deck 
surface, the deck surface shall be cleaned with mechanical blast cleaning 
equipment. 
 
Final surface preparation shall also include the cleaning of all dust, debris, concrete 
fines and other foreign substances from the deck surface including vertical faces of 
curbs, previously placed adjacent overlays, barrier walls up to a height of 1 in. (25 
mm) above the overlay, depressions, and beneath reinforcement bars.  Hand-held 
high-pressure waterblasting equipment shall be used for this operation. 
 
The Department may require surface pull-off testing of areas inaccessible to 
scarifying equipment.  Testing shall be in according to the Illinois Test Procedure 304 
“Pull-off Test (Surface Method)”.  The Contractor shall provide the test equipment.  
The Engineer shall determine each test location, and each individual test shall have 
a minimum strength of 175 psi (1,207 kPa).  In the case of a failing test, the 
Contractor shall adjust the blast cleaning method and re-clean the area.  Testing will 
be repeated until satisfactory results are attained. 
 
Exposed reinforcement bars shall be free of dirt, detrimental scale, paint, oil, and 
other foreign substances which may reduce bond with the concrete.  A tight non-
scaling coating of rust is not considered objectionable.  Loose, scaling rust shall be 
removed by rubbing with burlap, wire brushing, blast cleaning or other methods 
approved by the Engineer. All loose reinforcement bars, as determined by the 
Engineer, shall be retied at the Contractor's expense. 
 
All dust, concrete fines, debris, including water, resulting from the surface 
preparation shall be confined and shall be immediately and thoroughly removed from 
all areas of accumulation.  If concrete placement does not follow immediately after 
the final cleaning, the area shall be carefully protected with well-anchored white 
polyethylene sheeting. 

 
(b) Pre-placement Procedure.  Prior to placing the overlay, the Engineer will inspect the 

deck surface.  All contaminated areas shall be blast cleaned again at the Contractor's 
expense. 
 
Before placing the overlay, the finishing machine shall be operated over the full length of 
bridge segment to be overlaid to check support rails for deflection and confirm the 
minimum overlay thickness.  All necessary adjustments shall be made and another 
check performed, unless otherwise directed by the Engineer. 
 

(c) Placement Procedure:  Concrete placement shall be according to Article 503.07 and the 
following: 
 
(1) Bonding Method.  The deck shall be cleaned to the satisfaction of the Engineer and 

shall be thoroughly wetted and maintained in a dampened condition with water for at 
least 12 hours before placement of the overlay.  Any excess water shall be removed 



by compressed air or by vacuuming prior to the beginning of overlay placement.  
Water shall not be applied to the deck surface within one hour before or at any time 
during placement of the overlay. 

 
(2) Overlay Placement.  Placement of the concrete shall be according to Article 503.16. 

 
Internal vibration shall be performed along edges, adjacent to bulkheads, and where 
the overlay thickness exceeds 3 in. (75 mm).  Internal vibration along the longitudinal 
edges of a pour shall be performed with a minimum of 2 hand-held vibrators, one on 
each edge of the pour.  Hand finishing shall be performed along the edges of the 
pour and shall be done from sidewalks, curbs or work bridges. 
 
A construction dam or bulkhead shall be installed in case of a delay of 30 minutes or 
more in the concrete placement operation. 
 
All construction joints shall be formed.  When required by the Engineer the previously 
placed overlay shall be sawed full-depth to a straight and vertical edge before fresh 
concrete is placed.  The Engineer will determine the extent of the removal.  When 
longitudinal joints are not shown on the plans, the locations shall be subject to 
approval by the Engineer and shall not be located in the wheel paths. 
 
The Contractor shall stencil the date of construction (month and year) and the 
appropriate letters MS, or MSFA when fly ash is used in the mix design, into the 
overlay before it takes its final set.  The stencil shall be located in a conspicuous 
location, as determined by the Engineer, for each stage of construction.  This 
location shall be outside of the grooving where possible and within 3 ft. (1 m) of an 
abutment joint.  The characters shall be 3 to 4 in. (75 mm to 100 mm) in height, 1/4 
in. (5 mm) in depth and face the centerline of the roadway. 
 

(3) Limitations of Operations: 
 

a. Weather limitations.  Temperature control for concrete placement shall be 
according to 1020.14(b).  The concrete protection from low air temperatures 
during the curing period shall be according to Article 1020.13(d).  Concrete shall 
not be placed when rain is expected during the working period.  If night 
placement is required, illumination and placement procedures will be subject to 
approval of the Engineer.  No additional compensation will be allowed if night 
work is required. 

 
b. Other Limitations.  Concrete delivery vehicles driven on the structure shall be 

limited to a maximum load of 6 cu. yd. (4.6 cu. m). 
 

Truck mixers, concrete pumps, or other heavy equipment will not be permitted on 
any portion of the deck where the top reinforcing mat has been exposed.  
Conveyors, buggy ramps and pump piping shall be installed in a way that will not 
displace undercut reinforcement bars.  Air compressors may be operated on the 



deck only if located directly over a pier and supported off undercut reinforcement 
bars.  Compressors will not be allowed to travel over undercut reinforcement 
bars. 

 
Concrete removal may proceed during final cleaning and concrete placement on 
adjacent portions of the deck, provided the removal does not interfere in any way 
with the cleaning or placement operations.  

 
Water or contaminants from the hydro-scarification shall not be permitted in 
areas where the new overlay has been placed until the overlay has cured a 
minimum of 24 hours. 

 
No concrete shall be removed within 6 ft. (1.8 m) of a newly-placed overlay until 
the concrete has obtained a minimum compressive strength of 3000 psi (20,700 
kPa) or flexural strength of 600 psi (4,150 kPa). 

 
(4) Curing Procedure.  The surface shall be continuously wet cured for at least 7 days 

according to Article 1020.13(a)(5) Wetted Cotton Mat Method.  When the cotton mats 
have been pre-dampened, excess water shall not be allowed to drip from the cotton 
mats onto the overlay during placement of the mats.   

 
(5) Opening to Traffic.  No traffic or construction equipment will be permitted on the 

overlay until after the specified cure period and the concrete has obtained a 
minimum compressive strength of 4000 psi (27,500 kPa) or flexural strength of 675 
psi (4,650 kPa) unless permitted by the Engineer. 

 
(6) Overlay Testing.  The Engineer reserves the right to conduct pull-off tests on the 

overlay to determine if any areas are not bonded to the underlying concrete, and at a 
time determined by the Engineer.  The overlay will be tested according to the Illinois 
Test Procedure 305 “Pull-off Test (Overlay Method)”, and the Contractor shall 
provide the test equipment.  Each individual test shall have a minimum strength of 
150 psi (1,034 kPa).  Unacceptable test results will require removal and replacement 
of the overlay at the Contractor’s expense, and the locations will be determined by 
the Engineer.  When removing portions of an overlay, the saw cut shall be a 
minimum depth of 1 in. (25 mm). 

 
If the overlay is to remain in place, all core holes due to testing shall be filled with a 
rapid set mortar or concrete.  Only enough water to permit placement and 
consolidation by rodding shall be used, and the material shall be struck-off flush with 
the adjacent material. 
 
For a rapid set mortar mixture, one part packaged rapid set cement shall be 
combined with two parts fine aggregate, by volume; or a packaged rapid set mortar 
shall be used.  For a rapid set concrete mixture, a packaged rapid set mortar shall be 
combined with coarse aggregate according to the manufacturer’s instructions; or a 



packaged rapid set concrete shall be used.  Mixing of a rapid set mortar or concrete 
shall be according to the manufacturer’s instructions. 
 

Method of Measurement.  The area of bridge deck scarification will be measured for payment in 
square yards (square meters).  No additional payment will be made for multiple passes of the 
equipment. 
 
The concrete overlay will be measured for payment in square yards (square meters). 
 
Additional concrete placed with the overlay, required to fill all depressions below the specified 
thickness will be measured for payment in cubic yards (cubic meters).  The volume will be 
determined by subtracting the theoretical volume of the overlay from the ticketed volume of 
overlay delivered minus the volume estimated by the Engineer left in the last truck at the end of 
the overlay placement.  The theoretical cubic yard (cubic meter) quantity for the overlay will be 
determined by multiplying the plan surface area of the overlay times the specified thickness of 
the overlay. 
 
Basis of Payment.  Bridge deck scarification will be paid for at the contract unit price per square 
yard (square meter) for BRIDGE DECK SCARIFICATION of the depth specified. 
 
Microsilica concrete overlay will be paid for at the contract unit price per square yard (square 
meter) for BRIDGE DECK MICROSILICA CONCRETE OVERLAY, of the thickness specified. 
The additional volume of overlay required to fill all depressions below the specified thickness 
and/or for grade adjustments will be paid for at the Contractor’s actual material cost for the 
microsilica concrete per cubic yard (cubic meter) times an adjustment factor.  For volumes 15 
percent or less over the theoretical volume of the overlay the adjustment factor will be 1.15.  For 
volumes greater than 15 percent the adjustment factor will be 1.25 for that volume over 15 
percent of the theoretical volume of the overlay. 
 
Areas requiring additional partial depth removal of unsound concrete after hydro-scarification 
will be paid for according to Article 109.04. 
 
When the Engineer conducts pull-off tests on the existing surface or overlay and they are 
acceptable, Contractor expenses incurred due to testing and for filling core holes will be paid 
according to Article 109.04.  Unacceptable pull-off tests will be at the Contractor’s expense. 
 



BRIDGE DECK LATEX CONCRETE OVERLAY 
Effective:  May 15, 1995 
Revised:   January 18, 2011 
 
This work shall consist of the preparation of the existing concrete bridge deck and the 
construction of a latex overlay to the specified thickness. 
 
Materials.  Materials shall meet the following Articles of Section 1000: 
 

Item  Section 
 

(a) Latex/Portland Cement Concrete (Note 1) (Note 2) 1020 
(b) Packaged Rapid Hardening Mortar or Concrete  1018 
(c) Concrete Curing Materials      1022.02 
 

Note 1: The latex admixture shall be a uniform, homogeneous, non-toxic, film-forming, 
polymeric emulsion in water to which all stabilizers have been added at the point of 
manufacture.  The latex admixture shall not contain any chlorides and shall contain 46 
to 49 percent solids. 
 
The Contractor shall submit a manufacturer's certification that the latex emulsion 
meets the requirements of FHWA Research Report RD-78-35, Chapter VI.  The 
certificate shall include the date of manufacture of the latex admixture, batch or lot 
number, quantity represented, manufacturer's name, and the location of the 
manufacturing plant.  The latex emulsion shall be sampled and tested in accordance 
with RD-78-35, Chapter VII, Certification Program. 
 
The latex admixture shall be packaged and stored in containers and storage facilities 
which will protect the material from freezing and from temperatures above 85F (30C).  
Additionally, the material shall not be stored in direct sunlight and shall be shaded 
when stored outside of buildings during moderate temperatures. 
 

Note 2: Cement shall be Type I portland cement.  Fine aggregate shall be natural sand and the 
coarse aggregate shall be crushed stone or crushed gravel.  The gradation of the 
coarse aggregates shall be CA 13, CA 14 or CA 16. 

 
 

Mixture Design.  The latex concrete shall contain the following approximate units of measure or 
volumes per cubic yard (cubic meter): 

 
Type I Portland Cement  658 lb. (390 kg) 

 
Latex Admixture  24.5 gal (121.3 L) 

 
Coarse Aggregate  42 to 50 percent by weight (mass) of total 

aggregate 



 
Water (including free moisture on the 157 lb. (93.1 kg) maximum 
fine and coarse aggregates) 

 
No air entraining admixtures shall be added to the mix. 

 
This mix design is based on a specific gravity of 2.65 for both the fine and the coarse 
aggregates.  The mix will be adjusted by the Engineer to compensate for aggregate 
specific gravity and moisture. 
 

The latex concrete shall meet the following requirements: 
 
Slump shall be according to Article 1020.07 and 1020.12: 3 to 6 in. (75 to 150 mm) 
 
Air Content shall be according to Article 1020.08 and 1020.12: 7 percent maximum 
 
Water-cement ratio (considering all the 
 nonsolids in the latex admixture as part 
 of the total water) 0.30 to 0.40 
 
Compressive Strength (14 days) 4000 psi (27,500 kPa) minimum 

 
Flexural Strength (14 days) 675 psi (4,650 kPa) 

 
Equipment:  The equipment used shall be subject to the approval of the Engineer and shall 
meet the following requirements: 
 

(a) Surface Preparation Equipment.  Surface preparation equipment shall be according to 
the applicable portions of Section 1100 and the following: 

 
(1) Sawing Equipment.  Sawing equipment shall be a concrete saw capable of sawing 

concrete to the specified depth. 
 
(2) Mechanical Blast Cleaning Equipment.  Mechanical blast cleaning may be performed 

by high-pressure waterblasting or shotblasting.  Mechanical blast cleaning equipment 
shall be capable of removing weak concrete at the surface, including the 
microfractured concrete surface layer remaining as a result of mechanical 
scarification, and shall have oil traps. 
 
Mechanical high-pressure waterblasting equipment shall be mounted on a wheeled 
carriage and shall include multiple nozzles mounted on a rotating assembly, and 
shall be operated with a 7000 psi (48 MPa) minimum water pressure.  The distance 
between the nozzles and the deck surface shall be kept constant and the wheels 
shall maintain contact with the deck surface during operation. 
 



(3) Hand-Held Blast Cleaning Equipment.  Blast cleaning using hand-held equipment 
may be performed by high-pressure waterblasting or abrasive blasting.  Hand-held 
blast cleaning equipment shall have oil traps. 
 
Hand-held high-pressure waterblasting equipment that is used in areas inaccessible 
to mechanical blast cleaning equipment shall have a minimum water pressure of 
7000 psi (48 MPa). 
 

(4) Mechanical Scarifying Equipment.  Scarifying equipment shall be a power-operated, 
mechanical scarifier capable of uniformly scarifying or removing the old concrete 
surface and new patches to the depths required in a satisfactory manner.  Other 
types of removal devices may be used if their operation is suitable and they can be 
demonstrated to the satisfaction of the Engineer. 

 
(5) Hydro-Scarification Equipment.  The hydro-scarification equipment shall consist of 

filtering and pumping units operating with a computerized, self-propelled robotic 
machine with gauges and settings that can be easily verified.  The equipment shall 
use water according to Section 1002.  The equipment shall be capable of removing 
in a single pass, sound concrete to the specified depth, and operating at a 16,000 psi 
(110 MPa) minimum water pressure with a 55 gal/min (208 L/min) minimum water 
flow rate. 

 
(6) Vacuum Cleanup Equipment.  The equipment shall be equipped with fugitive dust 

control devices capable of removing wet debris and water all in the same pass. 
Vacuum equipment shall also be capable of washing the deck with pressurized water 
prior to the vacuum operation to dislodge all debris and slurry from the deck surface. 

 
(7) Power-Driven Hand Tools.  Power-driven hand tools will be permitted including 

jackhammers lighter than the nominal 45 lb. (20 kg) class.  Jackhammers or chipping 
hammers shall not be operated at an angle in excess of 45 degrees measured from 
the surface of the slab. 

 
(b) Pull-off Test Equipment.  Equipment used to perform pull-off testing shall be either 

approved by the Engineer, or obtained from one of the following approved sources: 
 
James Equipment Germann Instruments, Inc. 
007 Bond Tester BOND-TEST Pull-off System 
800-426-6500 847-329-9999 
 
SDS Company 
DYNA Pull-off Tester 
805-238-3229 
 
Pull-off test equipment shall include all miscellaneous equipment and materials to 
perform the test and clean the equipment, as indicated in the Illinois Test procedure 304 
and 305 “Pull-off Test (Surface or Overlay Method)”.  Prior to the start of testing, the 



Contractor shall submit to the Engineer a technical data sheet and material safety data 
sheet for the epoxy used to perform the testing.  For solvents used to clean the 
equipment, a material safety data sheet shall be submitted. 

 
(c) Concrete Equipment:  A mobile Portland cement concrete plant shall be used for Latex 

Concrete and shall be according to Articles 1020.12, 1103.04 and the following: 
 

(1) The device for proportioning water shall be accurate within one percent. 
 
(2) The mixer shall be a self-contained, mobile, continuous mixer used in conjunction 

with volumetric proportioning. 
 
(3) The mixer shall be calibrated prior to every placement of material or as directed by 

the Engineer. 
 

(d) Finishing Equipment.  Finishing equipment shall be according to Article 503.03. 
 

(e) Mechanical Fogging Equipment.  Mechanical fogging equipment shall be according to 
503.03.  
 

Construction Requirements:  Sidewalks, curbs, drains, reinforcement and/or existing transverse 
and longitudinal joints which are to remain in place shall be protected from damage during 
scarification and cleaning operations.  All damage caused by the Contractor shall be corrected, 
at the Contractor’s expense, to the satisfaction of the Engineer. 
 
The Contractor shall control the runoff water generated by the various construction activities in 
such a manner as to minimize, to the maximum extent practicable, the discharge of untreated 
effluent into adjacent waters, and shall properly dispose of the solids generated according to 
Article 202.03.  The Contractor shall submit a water management plan to the Engineer 
specifying the control measures to be used.  The control measures shall be in place prior to the 
start of runoff water generating activities.  Runoff water shall not be allowed to constitute a 
hazard to adjacent or underlying roadways, waterways, drainage areas or railroads nor be 
allowed to erode existing slopes. 
 

(a) Deck Preparation: 
 

(1) Bridge Deck Scarification.  The scarification work shall consist of removing the 
designated concrete deck surface using mechanical and hydro-scarifying equipment 
as specified.  The areas designated shall be scarified to the depth specified on the 
plans.  The depth specified shall be measured from the existing concrete deck 
surface to the top of peaks remaining after scarification.  In areas of the deck not 
accessible to the scarifying equipment, power-driven hand tools will be permitted.  
Power driven hand tools shall be used for removal around areas to remain in place. 
 
The Contractor shall use mechanical scarification equipment to remove an initial 
depth of concrete roughening the concrete deck surface to facilitate hydro-



scarification.  At a minimum, the last 1/2 in. (13 mm) of removal shall be 
accomplished with hydro-scarification equipment.  If the Contractor’s use of 
mechanical scarifying equipment results in exposing, snagging, or dislodging the top 
mat of reinforcing steel, the mechanical scarifying depth shall be reduced as 
necessary immediately.  If the exposing, snagging, or dislodging the top mat of 
reinforcing steel cannot be avoided, the mechanical scarifying shall be stopped 
immediately and the remaining removal shall be accomplished using the hydro-
scarification equipment.  All damage to the existing reinforcement resulting from the 
Contractor’s operation shall be repaired or replaced at the Contractor’s expense as 
directed by the Engineer.  Replacement shall include the removal of any additional 
concrete required to position or splice the new reinforcing steel.  Undercutting of 
exposed reinforcement bars shall only be as required to replace or repair damaged 
reinforcement.  Repairs to existing reinforcement shall be according to the Special 
Provision for “Deck Slab Repair”. 
 
Just prior to performing hydro-scarification, the deck shall be sounded, with unsound 
areas marked on the deck by the Engineer.  A trial section, in an area of sound 
concrete, on the existing deck surface will be designated by the Engineer to calibrate 
the equipment settings to remove sound concrete to the required depth, in a single 
pass, and provide a highly roughened bondable surface.  The trial section shall 
consist of approximately 30 sq. ft. (3 sq. m).  After calibration in an area of sound 
concrete, the equipment shall be moved to a second trial section, as designated by 
the Engineer, in an area containing unsound concrete to verify the calibrated settings 
are sufficient to remove the unsound concrete.  If the calibrated settings are 
insufficient to remove the unsound concrete, the equipment may be moved back to 
an area of sound concrete and the calibration settings verified.  If the equipment 
cannot be calibrated to produce the required results in an area of sound concrete, it 
shall be removed and additional hydro-scarification equipment capable of producing 
the required results shall be supplied by the Contractor. 
 
After the equipment settings are established, they shall be supplied to the Engineer.  
These settings include the following: 
 

a) Water pressure  
 
b) Water flow rate  
 
c) Nozzle type and size 
 
d) Nozzle travel speed 
 
e) Machine staging control (step/advance rate) 
 

Hydro-scarification may begin after the calibration settings have been approved by 
the Engineer. 



The removal depth shall be verified by the Engineer, as necessary.  If sound 
concrete is being removed below the desired depth, the equipment shall be 
recalibrated. 
 
After hydro-scarification the deck shall be thoroughly vacuum cleaned in a timely 
manner before the water and debris are allowed to dry and re-solidify to the deck.  
The uses of alternative cleaning and debris removal methods to minimize driving 
heavy vacuum equipment over exposed deck reinforcement may be used subject to 
the approval of the Engineer. 
 

(2) Deck Patching.  After bridge deck scarification and cleaning, the Engineer will sound 
the scarified deck and survey the existing reinforcement condition.  All remaining 
unsound concrete and unacceptably corroded reinforcement bars will be marked for 
additional removal and/or repairs as applicable.  All designated repairs and 
reinforcement treatment shall be completed according to the Special Provision for 
"Deck Slab Repair” except as noted below: 
 
a) No separate payment for Deck Slab Repair (Partial) will be made regardless of 

whether it was detailed in the plans or not. 
 
b) In areas where unsound concrete extends below the specified removal depth and 

hydro-scarification completely removes unsound concrete, a full-depth repair is 
only required when the bottom mat of reinforcement is exposed. 

 
c) All full-depth patches shall be struck off to the scarified deck surface and then 

roughened with a suitable stiff bristled broom or wire brush to provide a rough 
texture designed to promote bonding of the overlay.  Hand finishing of the patch 
surface shall be kept to a minimum to prevent overworking of the surface. 
 

d) All full-depth repairs shall be completed prior to final surface preparation. 
 
e) Any removal required or made below the specified depth for scarification of the 

bridge deck, which does not result in full-depth repair, shall be filled with the 
overlay material at the time of the overlay placement. 

 
f) Epoxy coating, on existing reinforcement bars, damaged during hydro-

scarification shall not be repaired. 
 
g) Undercutting of exposed reinforcement bars shall only be as required to replace 

or repair damaged or corroded reinforcement. 
 

(3) Final Surface Preparation.  Any areas determined by the Engineer to be inaccessible 
to scarifying equipment shall be thoroughly blast cleaned with hand-held equipment. 
 



If spoils from the scarification operation are allowed to dry and re-solidify on the deck 
surface, the deck surface shall be cleaned with mechanical blast cleaning 
equipment. 
 
Final surface preparation shall also include the cleaning of all dust, debris, concrete 
fines and other foreign substances from the deck surface including vertical faces of 
curbs, previously placed adjacent overlays, barrier walls up to a height of 1 in. (25 
mm) above the overlay, depressions, and beneath reinforcement bars.  Hand-held 
high-pressure waterblasting equipment shall be used for this operation. 
 
The Department may require surface pull-off testing of areas inaccessible to 
scarifying equipment.  Testing shall be in according to the Illinois Test Procedure 304 
“Pull-off Test (Surface Method)”.  The Contractor shall provide the test equipment.  
The Engineer shall determine each test location, and each individual test shall have 
a minimum strength of 175 psi (1,207 kPa).  In the case of a failing test, the 
Contractor shall adjust the blast cleaning method and re-clean the area.  Testing will 
be repeated until satisfactory results are attained. 
 
Exposed reinforcement bars shall be free of dirt, detrimental scale, paint, oil, and 
other foreign substances which may reduce bond with the concrete.  A tight non-
scaling coating of rust is not considered objectionable.  Loose, scaling rust shall be 
removed by rubbing with burlap, wire brushing, blast cleaning or other methods 
approved by the Engineer. All loose reinforcement bars, as determined by the 
Engineer, shall be retied at the Contractor's expense. 
 
All dust, concrete fines, debris, including water, resulting from the surface 
preparation shall be confined and shall be immediately and thoroughly removed from 
all areas of accumulation.  If concrete placement does not follow immediately after 
the final cleaning, the area shall be carefully protected with well-anchored white 
polyethylene sheeting. 

 
(b) Pre-placement Procedure.  Prior to placing the overlay, the Engineer will inspect the 

deck surface.  All contaminated areas shall be blast cleaned again at the Contractor's 
expense. 
 
Before placing the overlay, the finishing machine shall be operated over the full length of 
bridge segment to be overlaid to check support rails for deflection and confirm the 
minimum overlay thickness.  All necessary adjustments shall be made and another 
check performed, unless otherwise directed by the Engineer. 
 

(c) Placement Procedure:  Concrete placement shall be according to Article 503.07 and the 
following: 
 
(1) Bonding Method.  The deck shall be cleaned to the satisfaction of the Engineer and 

shall be thoroughly wetted and maintained in a dampened condition with water for at 
least 12 hours before placement of the overlay.  Any excess water shall be removed 



by compressed air or by vacuuming prior to the beginning of overlay placement.  
Water shall not be applied to the deck surface within one hour before or at any time 
during placement of the overlay. 

 
(2) Overlay Placement.  Placement of the concrete shall be according to Article 503.16. 

 
Internal vibration will be required along edges, adjacent to bulkheads, and where the 
overlay thickness exceeds 3 in. (75 mm).  Internal vibration along the longitudinal 
edges of a pour will be required with a minimum of 2 hand-held vibrators, one on 
each edge of the pour.  Hand finishing will be required along the edges of the pour 
and shall be done from sidewalks, curbs or work bridges. 
 
A construction dam or bulkhead shall be installed in case of a delay of 30 minutes or 
more in the concrete placement operation. 
 
All construction joints shall be formed.  When required by the Engineer the previously 
placed overlay shall be sawed full-depth to a straight and vertical edge before fresh 
concrete is placed.  The Engineer will determine the extent of the removal.  When 
longitudinal joints are not shown on the plans, the locations shall be subject to 
approval by the Engineer and shall not be located in the wheel paths. 
 
The Contractor shall stencil the date of construction (month and year) and the letters 
LX into the overlay before it takes its final set.  The stencil shall be located in a 
conspicuous location, as determined by the Engineer, for each stage of construction.  
This location shall be outside of the grooving where possible and within 3 ft. (1 m) of 
an abutment joint.  The characters shall be 3 to 4 in. (75 mm to 100 mm) in height, 
1/4 in. (5 mm) in depth and face the centerline of the roadway. 
 

(3) Limitations of Operations: 
 

(a) Weather Limitations.  Temperature control for concrete placement shall be 
according to 1020.14(b).  The concrete protection from low air temperatures 
during the curing period shall be according to Article 1020.13(d).   Concrete shall 
not be placed when rain is expected during the working period.  If night 
placement is required, illumination and placement procedures will be subject to 
the approval of the Engineer.  No additional compensation will be allowed if night 
work is required. 

 
(b) Other Limitations.  Concrete delivery vehicles driven on the structure shall be 

limited to a maximum load of 6 cu. yd. (4.6 cu. m). 
 

Mobile concrete mixers, truck mixers, concrete pumps, or other heavy equipment 
will not be permitted on any portion of the deck where the top reinforcing mat has 
been exposed.  Conveyors, buggy ramps and pump piping shall be installed in a 
way that will not displace undercut reinforcement bars.  Air compressors may be 
operated on the deck only if located directly over a pier and supported off 



undercut reinforcement bars.  Compressors will not be allowed to travel over 
undercut reinforcement bars. 

 
Concrete removal may proceed during final cleaning and concrete placement on 
adjacent portions of the deck, provided the removal does not interfere in any way 
with the cleaning or placement operations. 

 
Water or contaminants from the hydro-scarification shall not be permitted in 
areas where the new overlay has been placed until the overlay has cured a 
minimum of 24 hours. 
 
No concrete shall be removed within 6 ft. (1.8 m) of a newly-placed overlay until 
the concrete has obtained a minimum compressive strength of 3000 psi (20,700 
kPa) or flexural strength of 600 psi (4,150 kPa). 

 
(4) Curing. 
 

Curing.  The minimum curing time shall be 48 hours of wet cure followed by 48 hours 
of dry cure.  The wet cure shall be according to Article 1020.13(a)(5) (Wetted Cotton 
Mat Method).  When the cotton mats have been pre-dampened, excess water shall 
not be allowed to drip from the cotton mats onto the overlay during placement of the 
mats.  After the wet cure is completed all layers of covering materials shall be 
removed to allow for the dry cure. 
 
If the ambient temperature falls below 50F (10C) during either the wet or dry curing 
periods, the time below 50F (10C) will not be included in the 96 hour curing period. 
If there is sufficient rain to wet the surface of the overlay for more than one hour of 
the dry cure period, the wet time will not be included in the 48 hour dry cure period. 

 
(5) Opening to Traffic. 

 
No traffic or construction equipment will be permitted on the overlay until after the 
specified cure period and the concrete has obtained a minimum compressive 
strength of 4000 psi (27,500 kPa) or flexural strength of 675 psi (4,650 kPa) unless 
permitted by the Engineer. 

 
(6) Overlay Testing.  The Engineer reserves the right to conduct pull-off tests on the 

overlay to determine if any areas are not bonded to the underlying concrete, and at a 
time determined by the Engineer.  The overlay will be tested according to the Illinois 
Test procedure 305 “Pull-off Test (Overlay Method)”, and the Contractor shall 
provide the test equipment.  Each individual test shall have a minimum strength of 
150 psi (1,034 kPa).  Unacceptable test results will require removal and replacement 
of the overlay at the Contractor’s expense, and the locations will be determined by 
the Engineer.  When removing portions of an overlay, the saw cut shall be a 
minimum depth of 1 in. (25 mm). 

 



If the overlay is to remain in place, all core holes due to testing shall be filled with a 
rapid set mortar or concrete.  Only enough water to permit placement and 
consolidation by rodding shall be used, and the material shall be struck-off flush with 
the adjacent material. 
 
For a rapid set mortar mixture, one part packaged rapid set cement shall be 
combined with two parts fine aggregate, by volume; or a packaged rapid set mortar 
shall be used.  For a rapid set concrete mixture, a packaged rapid set mortar shall be 
combined with coarse aggregate according to the manufacturer’s instructions; or a 
packaged rapid set concrete shall be used.  Mixing of a rapid set mortar or concrete 
shall be according to the manufacturer’s instructions. 
 

Method of Measurement.  The area of bridge deck scarification will be measured for payment in 
square yards (square meters).  No additional payment will be made for multiple passes of the 
equipment. 
 
The concrete overlay will be measured for payment in square yards (square meters). 
 
Additional concrete placed with the overlay, required to fill all depressions below the specified 
thickness will be measured for payment in cubic yards (cubic meters).  The volume will be 
determined by subtracting the theoretical volume of the overlay from the ticketed volume of 
overlay delivered minus the volume estimated by the Engineer left in the last truck at the end of 
the overlay placement.  The theoretical cubic yard (cubic meter) quantity for the overlay will be 
determined by multiplying the plan surface area of the overlay times the specified thickness of 
the overlay. 
 
Basis of Payment.  Bridge deck scarification will be paid for at the contract unit price per square 
yard (square meter) for BRIDGE DECK SCARIFICATION of the depth specified. 
 
Latex concrete overlay will be paid for at the contract unit price per square yard (square meter) 
for BRIDGE DECK LATEX CONCRETE OVERLAY, of the thickness specified.  The additional 
volume of overlay required to fill all depressions below the specified thickness and/or for grade 
adjustments will be paid for at the Contractor’s actual material cost for the latex concrete per 
cubic yard (cubic meter) times an adjustment factor.  For volumes 15 percent or less over the 
theoretical volume of the overlay the adjustment factor will be 1.15.  For volumes greater than 
15 percent the adjustment factor will be 1.25 for that volume over 15 percent of the theoretical 
volume of the overlay. 
Areas requiring additional partial depth removal of unsound concrete after hydro-scarification 
will be paid for according to Article 109.04. 
 
When the Engineer conducts pull-off tests on the existing surface or overlay and they are 
acceptable, Contractor expenses incurred due to testing and for filling core holes will be paid 
according to Article 109.04.  Unacceptable pull-off tests will be at the Contractor’s expense. 
 



BRIDGE DECK HIGH-REACTIVITY METAKAOLIN (HRM) CONCRETE OVERLAY 
Effective:  January 21, 2000 
Revised:  October 30, 2012 
 
Description.  This work shall consist of the preparation of the existing concrete bridge deck and 
the construction of a high-reactivity metakaolin (HRM) concrete overlay to the specified 
thickness. 
 
Materials.  Materials shall meet the requirements of the following Articles of Section 1000: 
 

Item    Article/Section 
 
(a) HRM 1010.04 
(b) Portland Cement Concrete (Notes 1-6) 1020 
(c) Packaged Rapid Hardening Mortar or Concrete 1018 
(d) Concrete Curing Materials 1022.02 

 
Note 1: Cement shall be Type I portland cement.  Fine aggregate shall be natural sand and the 

coarse aggregate shall be crushed stone or crushed gravel.  The gradation of the 
coarse aggregate shall be CA 11, CA 13, CA 14 or CA 16. 

 
Note 2: Mix Design Criteria. 
 

The HRM concrete mix design shall meet the following requirements: 
 

Cement Factor 565 lb./cu. yd. (335 kg/cu. m) 
 
HRM 37 lb./cu. yd. (22 kg/cu. m) 
 
Water/Cement Ratio 0.37 to 0.41 
 
Mortar Factor 0.88 to 0.92 

 
Slump 3 to 6 in. (75 to 150 mm) 
 
Air Content 5.0 to 8.0 percent 
 
Compressive Strength (14 days) 4000 psi (27,500 kPa) minimum 

 
Flexural Strength (14 days) 675 psi (4,650 kPa) minimum 

 
Note 3: Admixtures. 
 

Article 1020.05(b)(1) shall apply except as follows: 
 



A high-range water reducing admixture (superplasticizer) shall be used, and the 
Contractor has the option to use a water-reducing admixture with the superplasticizer. 
 

Note 4: Fly Ash. 
 

Only Class C fly ash may be used to according to Article 1010.05(c)(1), and the 
maximum portland cement replacement shall be according to Article1020.05(c)(1)c..  
The minimum portland cement shall be according to Article 1020.04. 
 

Note 5: Ground Granulated Blast-Furnace Slag. 
 

Ground granulated blast-furnace slag may be used according to Article 1020.05 (c)(2), 
and the maximum portland cement replacement shall be according to Article 
1010.05(c)(2)b..  The minimum portland cement shall be according to Article 1020.04. 

 
Note 6: Mixing. 
 

The mixing requirements shall be according to Article 1020.11, except as follows: 
 

(a) HRM (Bulk): 
 

(1) Truck Mixer: 
 Combine simultaneously air entraining admixture, water-reducing 

admixture and/or retarding admixture and 80 percent of the water with 
cement, HRM, fly ash (if used) and aggregates. 

 Add remaining water. 
 Mix 30-40 revolutions at 12-15 RPM. 
 Add high range water-reducing admixture. 
 Mix 60-70 revolutions at 12-15 RPM. 

 
(2) Stationary Mixer: 

 Combine simultaneously air entraining admixture, water-reducing 
admixture and/or retarding admixture and 80 percent of the water with 
cement, HRM, fly ash (if used) and aggregates. 

 Add remaining water. 
 After mixing cycle is completed deposit into truck mixer. 
 Add high range water-reducing admixture. 
 Mix 60-70 revolutions at 12-15 RPM. 
 

(b) HRM (bag): 
Bagged HRM shall be kept dry.  No bag or material containing moisture shall be 
introduced into the concrete mixer. 

 
(1) Truck Mixer: 

 Combine air entraining admixture, water-reducing admixture and/or 
retarding admixture and 80 percent of the water. 



 Add cement, fly ash (if used), and aggregates. 
 Add remaining water. 
 Mix 30-40 revolutions at 12-15 RPM. 
 Add HRM. 
 Mix 70-80 revolutions at 12-15 RPM. 
 Add high range water-reducing admixture. 
 Mix 60-70 revolutions at 12-15 RPM. 

 
(2) Stationary Mixer: 

 Combine air entraining admixture, water-reducing admixture and/or 
retarding admixture and 80 percent of the water. 

 Add cement, fly ash (if used), and aggregates. 
 Add remaining water. 
 After mixing cycle is completed deposit into truck mixer. 
 Add HRM to truck. 
 Mix 70-80 revolutions at 12-15 RPM. 
 Add high range water-reducing admixture. 
 Mix 60-70 revolutions at 12-15 RPM. 

 
Equipment:  The equipment used shall be subject to the approval of the Engineer and shall 
meet the following requirements: 
 

(a) Surface Preparation Equipment.  Surface preparation equipment shall be according to 
the applicable portions of Section 1100 and the following: 

 
(1) Sawing Equipment.  Sawing equipment shall be a concrete saw capable of sawing 

concrete to the specified depth. 
 
(2) Mechanical Blast Cleaning Equipment.  Mechanical blast cleaning may be performed 

by high-pressure waterblasting or shotblasting.  Mechanical blast cleaning equipment 
shall be capable of removing weak concrete at the surface, including the 
microfractured concrete surface layer remaining as a result of mechanical 
scarification, and shall have oil traps. 
 
Mechanical high-pressure waterblasting equipment shall be mounted on a wheeled 
carriage and shall include multiple nozzles mounted on a rotating assembly, and 
shall be operated with a 7000 psi (48 MPa) minimum water pressure.  The distance 
between the nozzles and the deck surface shall be kept constant and the wheels 
shall maintain contact with the deck surface during operation. 
 

(3) Hand-Held Blast Cleaning Equipment.  Blast cleaning using hand-held equipment 
may be performed by high-pressure waterblasting or abrasive blasting.  Hand-held 
blast cleaning equipment shall have oil traps. 
 



Hand-held high-pressure waterblasting equipment that is used in areas inaccessible 
to mechanical blast cleaning equipment shall have a minimum water pressure of 
7000 psi (48 MPa). 
 

(4) Mechanical Scarifying Equipment.  Scarifying equipment shall be a power-operated, 
mechanical scarifier capable of uniformly scarifying or removing the old concrete 
surface and new patches to the depths required in a satisfactory manner.  Other 
types of removal devices may be used if their operation is suitable and they can be 
demonstrated to the satisfaction of the Engineer. 

 
(5) Hydro-Scarification Equipment.  The hydro-scarification equipment shall consist of 

filtering and pumping units operating with a computerized, self-propelled robotic 
machine with gauges and settings that can be easily verified.  The equipment shall 
use water according to Section 1002.  The equipment shall be capable of removing 
in a single pass, sound concrete to the specified depth, and operating at a 16,000 psi 
(110 MPa) minimum water pressure with a 55 gal/min (208 L/min) minimum water 
flow rate. 

 
(6) Vacuum Cleanup Equipment.  The equipment shall be equipped with fugitive dust 

control devices capable of removing wet debris and water all in the same pass. 
Vacuum equipment shall also be capable of washing the deck with pressurized water 
prior to the vacuum operation to dislodge all debris and slurry from the deck surface. 

 
(7) Power-Driven Hand Tools.  Power-driven hand tools will be permitted including 

jackhammers lighter than the nominal 45 lb. (20 kg) class.  Jackhammers or chipping 
hammers shall not be operated at an angle in excess of 45 degrees measured from 
the surface of the slab. 

 
(b) Pull-off Test Equipment.  Equipment used to perform pull-off testing shall be either 

approved by the Engineer, or obtained from one of the following approved sources: 
 
James Equipment Germann Instruments, Inc. 
007 Bond Tester BOND-TEST Pull-off System 
800-426-6500 847-329-9999 
 
SDS Company 
DYNA Pull-off Tester 
805-238-3229 
 
Pull-off test equipment shall include all miscellaneous equipment and materials to 
perform the test and clean the equipment, as indicated in the Illinois Test procedure 304 
and 305 “Pull-off Test (Surface or Overlay Method)”.  Prior to the start of testing, the 
Contractor shall submit to the Engineer a technical data sheet and material safety data 
sheet for the epoxy used to perform the testing.  For solvents used to clean the 
equipment, a material safety data sheet shall be submitted. 

 



(c) Concrete Equipment:  Equipment for proportioning and mixing the concrete shall be 
according to Article 1020.03. 

 
(d) Finishing Equipment.  Finishing equipment shall be according to Article 503.03. 

 
(e) Mechanical Fogging Equipment.  Mechanical fogging equipment shall be according to 

503.03. 
 

Construction Requirements:  Sidewalks, curbs, drains, reinforcement and/or existing transverse 
and longitudinal joints which are to remain in place shall be protected from damage during 
scarification and cleaning operations.  All damage caused by the Contractor shall be corrected, 
at the Contractor’s expense, to the satisfaction of the Engineer. 
 
The Contractor shall control the runoff water generated by the various construction activities in 
such a manner as to minimize, to the maximum extent practicable, the discharge of untreated 
effluent into adjacent waters, and shall properly dispose of the solids generated according to 
Article 202.03.  The Contractor shall submit a water management plan to the Engineer 
specifying the control measures to be used.  The control measures shall be in place prior to the 
start of runoff water generating activities.  Runoff water shall not be allowed to constitute a 
hazard to adjacent or underlying roadways, waterways, drainage areas or railroads nor be 
allowed to erode existing slopes. 
 

(a) Deck Preparation: 
 

(1) Bridge Deck Scarification.  The scarification work shall consist of removing the 
designated concrete deck surface using mechanical and hydro-scarifying equipment 
as specified.  The areas designated shall be scarified to the depth specified on the 
plans.  The depth specified shall be measured from the existing concrete deck 
surface to the top of peaks remaining after scarification.  In areas of the deck not 
accessible to the scarifying equipment, power-driven hand tools will be permitted.  
Power driven hand tools shall be used for removal around areas to remain in place. 
 
The Contractor shall use mechanical scarification equipment to remove an initial 
depth of concrete roughening the concrete deck surface to facilitate hydro-
scarification.  At a minimum, the last 1/2 in. (13 mm) of removal shall be 
accomplished with hydro-scarification equipment.  If the Contractor’s use of 
mechanical scarifying equipment results in exposing, snagging, or dislodging the top 
mat of reinforcing steel, the mechanical scarifying depth shall be reduced as 
necessary immediately.  If the exposing, snagging, or dislodging the top mat of 
reinforcing steel cannot be avoided, the mechanical scarifying shall be stopped 
immediately and the remaining removal shall be accomplished using the hydro-
scarification equipment.  All damage to the existing reinforcement resulting from the 
Contractor’s operation shall be repaired or replaced at the Contractor’s expense as 
directed by the Engineer.  Replacement shall include the removal of any additional 
concrete required to position or splice the new reinforcing steel.  Undercutting of 
exposed reinforcement bars shall only be as required to replace or repair damaged 



reinforcement.  Repairs to existing reinforcement shall be according to the Special 
Provision for “Deck Slab Repair”. 
 
Just prior to performing hydro-scarification, the deck shall be sounded, with unsound 
areas marked on the deck by the Engineer.  A trial section, in an area of sound 
concrete, on the existing deck surface will be designated by the Engineer to calibrate 
the equipment settings to remove sound concrete to the required depth, in a single 
pass, and provide a highly roughened bondable surface.  The trial section will consist 
of approximately 30 sq. ft. (3 sq. m).   After calibration in an area of sound concrete, 
the equipment shall be moved to a second trial section, as designated by the 
Engineer, in an area containing unsound concrete to verify the calibrated settings are 
sufficient to remove the unsound concrete.  If the calibrated settings are insufficient 
to remove the unsound concrete, the equipment may be moved back to an area of 
sound concrete and the calibration settings verified.  If the equipment cannot be 
calibrated to produce the required results in an area of sound concrete, it shall be 
removed and additional hydro-scarification equipment capable of producing the 
required results shall be supplied by the Contractor. 
 
After the equipment settings are established, they shall be supplied to the Engineer.  
These settings include the following: 
 

a) Water pressure  
 
b) Water flow rate  
 
c) Nozzle type and size 
 
d) Nozzle travel speed 
 
e) Machine staging control (step/advance rate) 
 

Hydro-scarification may begin after the calibration settings have been approved by 
the Engineer. 
The removal depth shall be verified by the Engineer, as necessary.  If sound 
concrete is being removed below the desired depth, the equipment shall be reset or 
recalibrated. 
 
After hydro-scarification the deck shall be thoroughly vacuum cleaned in a timely 
manner before the water and debris are allowed to dry and re-solidify to the deck.  
The uses of alternative cleaning and debris removal methods to minimize driving 
heavy vacuum equipment over exposed deck reinforcement may be used subject to 
the approval of the Engineer. 
 

(2) Deck Patching.  After bridge deck scarification and cleaning, the Engineer will sound 
the scarified deck and survey the existing reinforcement condition.  All remaining 
unsound concrete and unacceptably corroded reinforcement bars will be marked for 



additional removal and/or repairs as applicable.  All designated repairs and 
reinforcement treatment shall be completed according to the Special Provision for 
"Deck Slab Repair” except as noted below: 
 
a) No separate payment for Deck Slab Repair (Partial) will be made regardless of 

whether it was detailed in the plans or not. 
 
b) In areas where unsound concrete extends below the specified removal depth and 

hydro-scarification completely removes unsound concrete, a full-depth repair is 
only required when the bottom mat of reinforcement is exposed. 

 
c) All full-depth patches shall be struck off to the scarified deck surface and then 

roughened with a suitable stiff bristled broom or wire brush to provide a rough 
texture designed to promote bonding of the overlay.  Hand finishing of the patch 
surface shall be kept to a minimum to prevent overworking of the surface. 
 

d) All full-depth repairs shall be completed prior to final surface preparation. 
 
e) Any removal required or made below the specified depth for scarification of the 

bridge deck, which does not result in full-depth repair, shall be filled with the 
overlay material at the time of the overlay placement. 

 
f) Epoxy coating, on existing reinforcement bars, damaged during hydro-

scarification shall not be repaired. 
 
g) Undercutting of exposed reinforcement bars shall only be as required to replace 

or repair damaged or corroded reinforcement. 
 

(3) Final Surface Preparation.  Any areas determined by the Engineer to be inaccessible 
to scarifying equipment shall be thoroughly blast cleaned with hand-held equipment. 
 
If spoils from the scarification operation are allowed to dry and re-solidify on the deck 
surface, the deck surface shall be cleaned with mechanical blast cleaning 
equipment. 
 
Final surface preparation shall also include the cleaning of all dust, debris, concrete 
fines and other foreign substances from the deck surface including vertical faces of 
curbs, previously placed adjacent overlays, barrier walls up to a height of 1 in. (25 
mm) above the overlay, depressions, and beneath reinforcement bars.  Hand-held 
high-pressure waterblasting equipment shall be used for this operation. 
 
The Department may require surface pull-off testing of areas inaccessible to 
scarifying equipment.  Testing shall be in according to the Illinois Test Procedure 304 
“Pull-off Test (Surface Method)”.  The Contractor shall provide the test equipment.  
The Engineer shall determine each test location, and each individual test shall have 
a minimum strength of 175 psi (1,207 kPa).  In the case of a failing test, the 



Contractor shall adjust the blast cleaning method and re-clean the area.  Testing will 
be repeated until satisfactory results are attained. 
 
Exposed reinforcement bars shall be free of dirt, detrimental scale, paint, oil, and 
other foreign substances which may reduce bond with the concrete.  A tight non-
scaling coating of rust is not considered objectionable.  Loose, scaling rust shall be 
removed by rubbing with burlap, wire brushing, blast cleaning or other methods 
approved by the Engineer. All loose reinforcement bars, as determined by the 
Engineer, shall be retied at the Contractor's expense. 
 
All dust, concrete fines, debris, including water, resulting from the surface 
preparation shall be confined and shall be immediately and thoroughly removed from 
all areas of accumulation.  If concrete placement does not follow immediately after 
the final cleaning, the area shall be carefully protected with well-anchored white 
polyethylene sheeting. 

 
(b) Pre-placement Procedure.  Prior to placing the overlay, the Engineer will inspect the 

deck surface.  All contaminated areas shall be blast cleaned again at the Contractor's 
expense. 
 
Before placing the overlay, the finishing machine shall be operated over the full length of 
bridge segment to be overlaid to check support rails for deflection and confirm the 
minimum overlay thickness.  All necessary adjustments shall be made and another 
check performed, unless otherwise directed by the Engineer. 
 

(c) Placement Procedure:  Concrete placement shall be according to Article 503.07 and the 
following: 
 
(1) Bonding Method.  The deck shall be cleaned to the satisfaction of the Engineer and 

shall be thoroughly wetted and maintained in a dampened condition with water for at 
least 12 hours before placement of the overlay.  Any excess water shall be removed 
by compressed air or by vacuuming prior to the beginning of overlay placement.  
Water shall not be applied to the deck surface within one hour before or at any time 
during placement of the overlay. 

 
(2) Overlay Placement.  Placement of the concrete shall be according to Article 503.16. 

 
Internal vibration will be required along edges, adjacent to bulkheads, and where the 
overlay thickness exceeds 3 in. (75 mm).  Internal vibration along the longitudinal 
edges of a pour will be required with a minimum of 2 hand-held vibrators, one on 
each edge of the pour.  Hand finishing will be required along the edges of the pour 
and shall be done from sidewalks, curbs or work bridges. 
 
A construction dam or bulkhead shall be installed in case of a delay of 30 minutes or 
more in the concrete placement operation. 
 



All construction joints shall be formed.  When required by the Engineer the previously 
placed overlay shall be sawed full-depth to a straight and vertical edge before fresh 
concrete is placed.  The Engineer will determine the extent of the removal.  When 
longitudinal joints are not shown on the plans, the locations shall be subject to 
approval by the Engineer and shall not be located in the wheel paths. 
 
The Contractor shall stencil the date of construction (month and year) and the 
appropriate letters (HRM for high-reactivity metakaolin, or HRMFA when fly ash is 
used in the mix design), into the overlay before it takes its final set.  The stencil shall 
be located in a conspicuous location, as determined by the Engineer, for each stage 
of construction.  This location shall be outside of the grooving where possible and 
within 3 ft. (1 meter) of an abutment joint.  The characters shall be 3 to 4 in. (75 mm 
to 100 mm) in height, 1/4 in. (5 mm) in depth and face the centerline of the roadway. 
 

(3) Limitations of Operations: 
 

(a) Weather limitations.  Temperature control for concrete placement shall be 
according to 1020.14(b).  The concrete protection from low air temperatures 
during the curing period shall be according to Article 1020.13(d).   Concrete shall 
not be placed when rain is expected during the working period.  If night 
placement is required, illumination and placement procedures will be subject to 
approval of the Engineer.  No additional compensation will be allowed if night 
work is required. 

 
(b) Other Limitations.  Concrete delivery vehicles driven on the structure shall be 

limited to a maximum load of 6 cu. yd. (4.6 cu m). 
 

Truck mixers, concrete pumps, or other heavy equipment will not be permitted on 
any portion of the deck where the top reinforcing mat has been exposed.  
Conveyors, buggy ramps and pump piping shall be installed in a way that will not 
displace undercut reinforcement bars.  Air compressors may be operated on the 
deck only if located directly over a pier and supported off undercut reinforcement 
bars.  Compressors will not be allowed to travel over undercut reinforcement 
bars. 

 
Concrete removal may proceed during final cleaning and concrete placement on 
adjacent portions of the deck, provided the removal does not interfere in any way 
with the cleaning or placement operations. 

 
Water or contaminants from the hydro-scarification shall not be permitted in 
areas where the new overlay has been placed until the overlay has cured a 
minimum of 24 hours. 

 
No concrete shall be removed within 6 ft. (1.8 m) of a newly-placed overlay until 
the concrete has obtained a minimum compressive strength of 3000 psi (20,700 
kPa) or flexural strength of 600 psi (4,150 kPa). 



 
(4) Curing Procedure.  The surface shall be continuously wet cured for at least 7 days 

according to Article 1020.13(a)(5) Wetted Cotton Mat Method.  When the cotton mats 
have been pre-dampened, excess water shall not be allowed to drip from the cotton 
mats onto the overlay during placement of the mats.   

 
(5) Opening to Traffic.  No traffic or construction equipment will be permitted on the 

overlay until after the specified cure period and the concrete has obtained a 
minimum compressive strength of 4000 psi (27,500 kPa) or flexural strength of 675 
psi (4,650 kPa) unless permitted by the Engineer. 

 
(6) Overlay Testing.  The Engineer reserves the right to conduct pull-off tests on the 

overlay to determine if any areas are not bonded to the underlying concrete, and at a 
time determined by the Engineer.  The overlay will be tested according to the Illinois 
Test Procedure 305 “Pull-off Test (Overlay Method)”, and the Contractor shall 
provide the test equipment.  Each individual test shall have a minimum strength of 
150 psi (1,034 kPa).  Unacceptable test results will require removal and replacement 
of the overlay at the Contractor’s expense, and the locations will be determined by 
the Engineer.  When removing portions of an overlay, the saw cut shall be a 
minimum depth of 1 in. (25 mm). 

 
If the overlay is to remain in place, all core holes due to testing shall be filled with a 
rapid set mortar or concrete.  Only enough water to permit placement and 
consolidation by rodding shall be used, and the material shall be struck-off flush with 
the adjacent material. 
 
For a rapid set mortar mixture, one part packaged rapid set cement shall be 
combined with two parts fine aggregate, by volume; or a packaged rapid set mortar 
shall be used.  For a rapid set concrete mixture, a packaged rapid set mortar shall be 
combined with coarse aggregate according to the manufacturer’s instructions; or a 
packaged rapid set concrete shall be used.  Mixing of a rapid set mortar or concrete 
shall be according to the manufacturer’s instructions. 
 

Method of Measurement.  The area of bridge deck scarification will be measured for payment in 
square yards (square meters).  No additional payment will be made for multiple passes of the 
equipment. 
 
The concrete overlay will be measured for payment in square yards (square meters). 
 
Additional concrete placed with the overlay, required to fill all depressions below the specified 
thickness will be measured for payment in cubic yards (cubic meters).  The volume will be 
determined by subtracting the theoretical volume of the overlay from the ticketed volume of 
overlay delivered minus the volume estimated by the Engineer left in the last truck at the end of 
the overlay placement.  The theoretical cubic yard (cubic meter) quantity for the overlay will be 
determined by multiplying the plan surface area of the overlay times the specified thickness of 
the overlay. 



 
Basis of Payment.  Bridge deck scarification will be paid for at the contract unit price per square 
yard (square meter) for BRIDGE DECK SCARIFICATION of the depth specified. 
 
High-reactivity metakaolin (HRM) concrete overlay will be paid for at the contract unit price per 
square yard (square meter) for BRIDGE DECK HRM CONCRETE OVERLAY, of the thickness 
specified.  The additional volume of overlay required to fill all depressions below the specified 
thickness and/or for grade adjustments will be paid for at the Contractor’s actual material cost 
for the HRM concrete per cubic yard (cubic meter) times an adjustment factor.  For volumes 15 
percent or less over the theoretical volume of the overlay the adjustment factor will be 1.15.  For 
volumes greater than 15 percent the adjustment factor will be 1.25 for that volume over 15 
percent of the theoretical volume of the overlay. 
 
Areas requiring additional partial depth removal of unsound concrete after hydro-scarification 
will be paid for according to Article 109.04. 
 
When the Engineer conducts pull-off tests on the existing surface or overlay and they are 
acceptable, Contractor expenses incurred due to testing and for filling core holes will be paid 
according to Article 109.04.  Unacceptable pull-off tests will be at the Contractor’s expense. 
 
 



TEMPORARY SHEET PILING 
Effective:  September 2, 1994 
Revised:  January 1, 2007 
 
Description.  This work shall consist of furnishing, driving, adjusting for stage construction when 
required and subsequent removal of the sheet piling according to the dimensions and details 
shown on the plans and according to the applicable portions of Section 512 of the Standard 
Specifications. 
 
This work shall also include furnishing, installing and subsequent removal of all miscellaneous 
steel shapes, plates and connecting hardware when required to attach the sheeting to an existing 
substructure unit and/or to facilitate stage construction. 
 
General.  The Contractor may propose other means of supporting the sides of the excavation 
provided they are done so at no extra cost to the department.  If the Contractor elects to vary from 
the design requirements shown on the plans, the revised design calculations and details shall be 
submitted to the Engineer for approval.  The calculations shall be prepared and sealed by an 
Illinois Licensed Structural Engineer.  This approval will not relieve the Contractor of responsibility 
for the safety of the excavation.  Approval shall be contingent upon acceptance by all involved 
utilities and/or railroads. 
 
Material.  The sheet piling shall be made of steel and may be new or used material, at the option 
of the Contractor.  The sheet piling shall have a minimum section modulus as shown on the plans 
or in the approved Contractor’s alternate design.  The sheeting shall have a minimum yield 
strength of 38.5 ksi (265 MPa) unless otherwise specified.  The sheeting, used by the Contractor, 
shall be identifiable and in good condition free of bends and other structural defects.  The 
Contractor shall furnish a copy of the published sheet pile section properties to the Engineer for 
verification purposes.  The Engineer’s approval will be required prior to driving any sheeting.  All 
driven sheeting not approved by the Engineer shall be removed at the Contractor’s expense. 
 
Construction.  The Contractor shall verify locations of all underground utilities before driving any 
sheet piling.  Any disturbance or damage to existing structures, utilities or other property, caused 
by the Contractor’s operation, shall be repaired by the Contractor in a manner satisfactory to the 
Engineer at no additional cost to the Department.  The Contractor shall be responsible for 
determining the appropriate equipment necessary to drive the sheeting to the tip elevation(s) 
specified on the plans or according to the Contractor’s approved design.  The sheet piling shall be 
driven, as a minimum, to the tip elevation(s) specified, prior to commencing any related 
excavation.  If unable to reach the minimum tip elevation, the adequacy of the sheet piling design 
will require re-evaluation by the Department prior to allowing excavation adjacent to the sheet 
piling in question.  The Contractor shall not excavate below the maximum excavation line shown 
on the plans without the prior permission of the Engineer.  The sheet piling shall remain in place 
until the Engineer determines it is no longer required. 
 
The sheet piling shall be removed and disposed of by the Contractor when directed by the 
Engineer.  When allowed, the Contractor may elect to cut off a portion of the sheet piling leaving 
the remainder in place.  The remaining sheet piling shall be a minimum of 12 in. (300 mm) below 



the finished grade or as directed by the Engineer.  Removed sheet piling shall become the 
property of the Contractor. 
 
When an obstruction is encountered, the Contractor shall notify the Engineer and upon 
concurrence of the Engineer, the Contractor shall begin working to break up, push aside, or 
remove the obstruction.  An obstruction shall be defined as any object (such as but not limited to, 
boulders, logs, old foundations etc.) where it’s presence was not obvious or specifically noted on 
the plans prior to bidding, that cannot be driven through or around with normal driving procedures, 
but requires additional excavation or other procedures to remove or miss the obstruction.   
 
Method of Measurement.  The temporary sheet piling will be measured for payment in place in 
square feet (square meter).  Any temporary sheet piling cut off, left in place, or driven to 
dimensions other than those shown on the contract plans without the written permission of the 
Engineer, shall not be measured for payment but shall be done at the contractor’s expense. 
 
If the Contractor is unable to drive the sheeting to the specified tip elevation(s) and can 
demonstrate that any further effort to drive it would only result in damaging the sheeting, then the 
Contractor shall be paid based on the plan quantity of temporary sheeting involved.  However, no 
additional payment will be made for any walers, bracing, or other supplement to the temporary 
sheet piling, which may be required as a result of the re-evaluation in order to insure the original 
design intent was met. 
 
Basis of Payment.  This work will be paid for at the contract unit price per square foot (square 
meter) for TEMPORARY SHEET PILING. 
 
Payment for any excavation performed in conjunction with this work will not be included in this 
item but shall be paid for as specified elsewhere in this contract. 
 
Obstruction mitigation shall be paid for according to Article 109.04 of the Standard 
Specifications. 
 



PEDESTRIAN TRUSS SUPERSTRUCTURE 
Effective:  January 13, 1998 
Revised:   April 18, 2014 
 
Description:  This work shall consist of the design, fabrication, storage, delivery and erection of 
a welded steel, pedestrian truss superstructure.  Also included in this work shall be the 
furnishing and installation of a deck, all bearings, anchors and/or retainers, railings, fencing and 
miscellaneous items as indicated on the plans. 
 
Materials: 
 
Truss.  Structural steel shall conform to the requirements of Section 1006 of the Standard 
Specifications, ASTM A847 for cold formed welded square and rectangular tubing, AASHTO 
M270 Grade 50W (M270M 345W) for atmospheric corrosion resistant structural steel, as 
applicable, unless otherwise shown on the plans or approved by the Engineer.  All structural 
steel field connections shall be bolted with high strength bolts.  High strength bolts for unpainted 
weathering steel shall conform to ASTM A325 (A325M) (Type 3).  For painted structures, the 
high strength bolts shall be mechanically galvanized according to the requirements of Article 
1006.08(a) of the Standard Specifications. 
 
Deck.  The deck type shall be as specified on the plans.  The materials shall comply with the 
applicable portions of the materials section of the Standard Specifications. 
 
When specified for use, the concrete deck and stay-in-place forms shall be non composite.  
Metal Forms shall have a minimum thickness of 0.0359 in. (912 microns) or 20 Gage and shall 
be galvanized per ASTM A653 (A653M) with a G165 (Z350) min. coating designation. 
 
Railing.  The railing shall consist of a smooth rub rail, a toe plate and misc. elements, all located 
on the inside face of the truss. 
 
Bearings. The bearing shall be designed and furnished as detailed in the plans, in the absence 
of details, the bearings details shall be as specified by the bridge manufacturer. 
 
When specified for use, elastomeric bearings shall be according to Article 1083 of the Standard 
Specifications.  Teflon surfaces shall be per Article 1083.02(b) of the Standard Specification and 
shall be bonded to the bearing plate. 
 
Suppliers.  The manufacturer shall be a company specializing in the design and manufacture of 
pedestrian bridges.  The manufacturer shall be certified by AISC according to Article 106.08(b) 
of the Standard Specifications.  The manufacturer shall provide information, to the satisfaction 
of the Engineer, demonstrating it has successfully provided bridges of similar scope for a 
minimum of 10 projects.  The submittals demonstrating experience shall include names, 
addresses and telephone numbers of the owners of the structures.  This submittal shall be 
made at the time of the preconstruction conference. 
 



Potential bridge suppliers include but are not limited to: 
 

Contech Engineered Solutions, LLC 
8301 State Hwy 29 North 
Alexandria, Minnesota 56308 
800-328-2047, FAX 320-852-7067 
 
Excel Bridge Manufacturing Company 
12001 Shoemaker Avenue 
Santa Fe Springs, California 90670 
800-548-0054, FAX 562-944-4025 
 
Wheeler Consolidated 
9330 James Avenue South 
Bloomington, MN 55431 
800-328-3986, FAX 952-929-2909 
 
Cameron Bridge Works, LLC 
1051 South Main St 
Elmira, New York 14904 
607-734-9456, FAX 607-733-4148 
 
Anderson Bridges 
111 Willow Street 
Colfax, WI 54730 
877-934-2800, FAX 715-962-2801 
 
US Bridge 
201 Wheeling Ave 
Cambridge, OH 43725 
888-872-7434, Fax 740-439-7349 

 
Design:  The superstructure shall conform to the clear span, clear width, and railing 
configuration shown on the contract plans.  The design shall be according to the LRFD Guide 
Specifications for the Design of Pedestrian Bridges.  The design loads shall be as specified by 
the Guide Specification except as follows: 
 
Design Wind Loads (Pz) for Pedestrian Trusses in Illinois 
Application psf (kPa) Applied to: 
Circular Members 35 (1.68) Projected vertical area of member  
Flat Members 55 (2.63) Projected vertical area of member 
Signs 35 (1.68) Projected vertical area of sign 
Chain Link Fencing 10 (0.48) Full projected area of fencing as if solid 
 
 



The railings shall be designed per the appropriate Bridge Design Specifications for bicycle 
railings as shown on the plans.  Smooth rub rails shall be attached to the bicycle railing and 
located at a bicycle handlebar height of 3.5 ft. (1.1 m) above the top of the deck. 
 
Prior to beginning construction or fabrication, the Contractor shall submit design calculations 
and six sets of shop drawings for each pedestrian bridge to the Engineer for review and 
approval.  In addition, for bridges with any span over 150 ft. (46 m), or over a State or Federal 
Route, or within the States Right-of-Way, a copy of the shop drawings will be reviewed and 
approved for structural adequacy, by the Bureau of Bridges and Structures prior to final 
approval of shop drawings.  The shop drawings shall include all support reactions for each load 
type.  The following certification shall be placed on the first sheet of the bridge shop plans 
adjacent to the seal and signature of the Structural Engineer: 
 

“I certify that to the best of my knowledge, information and belief, this bridge design is 
structurally adequate for the design loading shown on the plans and complies with the 
requirements of the Contract and the current ‘Guide Specifications for Design of Pedestrian 
Bridges’.” 

 
The substructure is designed per the appropriate Bridge Design Specifications and based on 
the assumed truss loads, as shown on the plans.  If the manufacturer’s design exceeds those 
loads and/or the substructure needs to be adjusted to accommodate the truss superstructure 
chosen, then the Contractor shall submit the redesign to the Engineer for approval prior to 
ordering any material or starting construction.  All design calculations, shop drawings and 
redesigned substructure drawings shall be sealed by a Structural Engineer licensed in the State 
of Illinois. 
 
Construction:  Truss erection procedures shall be according to the manufacturer’s instructions.  
The deck shall be placed according to the applicable Sections of the Standard Specifications. 
 
When weathering steel is used, all structural steel shall be prepared according to Article 506.07. 
 
When painting is specified, all structural steel shall be cleaned and painted according to Section 
506.  The paint system and color of the finish coat shall be as specified in the plans. 
 
Method of Measurement:  The pedestrian truss superstructure will be measured in square feet 
(square meters) of completed and accepted bridge deck within the limits of the truss 
superstructure. 
 
Basis of Payment:  The pedestrian superstructure will be paid for at the contract unit price per 
square foot (square meter) for “PEDESTRIAN TRUSS SUPERSTRUCTURE.” 



CONCRETE WEARING SURFACE 
Effective:  June 23, 1994 
Revised:  February 6, 2013 
 
Description. 
This work consists of placing a concrete wearing surface, to the specified thickness, on precast 
concrete deck beams.  Included in this work is cleaning and preparing the concrete deck beam 
surface prior to placement of the concrete wearing surface.  This work shall be according to the 
applicable articles of Section 503 and the following. 
 
Materials. 
The concrete wearing surface shall be class BS concrete, except as follows, when Steel Bridge 
Rail is used in conjunction with concrete wearing surface, the 14 day mix design shall be 
replaced by a 28 day mix design with a compressive strength of 5000 psi (34,500 kPa) and a 
design flexural strength of 800 psi (5,500 kPa). 

 
Equipment:  The equipment used shall be subject to the approval of the Engineer and shall 
meet the following requirements: 
 

(a) Surface Preparation Equipment.  Surface preparation equipment shall be according to 
the applicable portions of Section 1100 and the following: 

 
(1) Mechanical Blast Cleaning Equipment.  Mechanical blast cleaning may be performed 

by high-pressure waterblasting or shotblasting.  Mechanical blast cleaning equipment 
shall be capable of removing concrete laitance from the top surface of the deck 
beams. 
 
Mechanical high-pressure waterblasting equipment shall be mounted on a wheeled 
carriage and shall include multiple nozzles mounted on a rotating assembly, and 
shall be operated with a 7000 psi (48 MPa) minimum water pressure.  The distance 
between the nozzles and the deck surface shall be kept constant and the wheels 
shall maintain contact with the deck beam surface during operation. 
 

(2) Hand-Held Blast Cleaning Equipment.  Blast cleaning using hand-held equipment 
may be performed by high-pressure waterblasting or abrasive blasting.  Hand-held 
blast cleaning equipment shall have oil traps. 
 
Hand-held high-pressure waterblasting equipment that is used in areas inaccessible 
to mechanical blast cleaning equipment shall have a minimum water pressure of 
7000 psi (48 MPa). 
 

(3) Vacuum Cleanup Equipment.  The equipment shall be equipped with fugitive dust 
control devices capable of removing wet debris and water all in the same pass. 
Vacuum equipment shall also be capable of washing the deck with pressurized water 
prior to the vacuum operation to dislodge all debris and slurry from the deck surface. 

 



 
(b) Pull-off Test Equipment.  Equipment used to perform pull-off testing shall be either 

approved by the Engineer, or obtained from one of the following approved sources: 
 
James Equipment Germann Instruments, Inc. 
007 Bond Tester BOND-TEST Pull-off System 
800-426-6500 847-329-9999 
 
SDS Company 
DYNA Pull-off Tester 
805-238-3229 
 
Pull-off test equipment shall include all miscellaneous equipment and materials to 
perform the test and clean the equipment, as indicated in the Illinois Test procedure 304 
and 305 “Pull-off Test (Surface or Overlay Method)”.  Prior to the start of testing, the 
Contractor shall submit to the Engineer a technical data sheet and material safety data 
sheet for the epoxy used to perform the testing.  For solvents used to clean the 
equipment, a material safety data sheet shall be submitted. 

 
(c) Concrete Equipment:  Equipment for proportioning and mixing the concrete shall be 

according to Article 1020.03. 
 

(d) Finishing Equipment.  Finishing equipment shall be according to Article 503.03. 
 

(e) Mechanical Fogging Equipment.  Mechanical fogging equipment shall be according to 
503.03.  

 
Surface Preparation. 
Prior to placement of the concrete wearing surface, the top surface of the bridge deck beams 
shall be clean and free of all foreign material and laitance. 
 
Blast cleaning may be performed by either wet sandblasting, high pressure waterblasting, steel 
shot blasting, shrouded dry sandblasting, dry sandblasting with dust collectors, or other 
methods approved by the Engineer.  Oil traps on blast equipment will be required. 
 
The method used shall be performed so as to conform with air and water pollution regulations of 
Illinois and also to conform to applicable safety and health regulations.  Any method which does 
not consistently produce satisfactory work and does not conform to the above requirements 
shall be discontinued and replaced by an acceptable method. 
 
All debris of every type, including dirty water, resulting from the cleaning operation shall be 
reasonably confined during the performance of the cleaning work and shall be immediately and 
thoroughly removed from the cleaned surfaces and all other areas where debris may have 
accumulated. 
 



Prior to placement of the concrete wearing surface, the Engineer will inspect the cleaned 
surface, all areas still contaminated shall be cleaned again at the Contractor’s expense. 
 
After the surface preparation has been completed and before placement of the overlay, the 
prepared surface will be tested by the Engineer according to the Illinois Test Procedure 304 
“Pull-off Test (Surface Method)”.  The Contractor shall provide the test equipment. 
 
a. Start-up Testing.  Prior to the first overlay placement, the Engineer will evaluate the blast 

cleaning method.  The start-up area shall be a minimum of 600 sq. ft. (56 sq. m).  After the 
area has been prepared, six random test locations will be determined by the Engineer, and 
tested according to the Illinois Test Procedure 304 “Pull-off Test (Surface Method)”. 

 
The average of the six tests shall be a minimum of 175 psi (1,207 kPa) and each individual 
test shall have a minimum strength of 160 psi (1,103 kPa).  If the criteria are not met, the 
Contractor shall adjust the blast cleaning method.  Start-up testing will be repeated until 
satisfactory results are attained. 

 
Once an acceptable surface preparation method is established, it shall be continued for the 
balance of the work.  The Contractor may, with the permission of the Engineer, change the 
surface preparation method, in which case, additional start-up testing will be required. 

 
b. Lot Testing.  After start-up testing has been completed, the following testing frequency will 

be used.  For each structure, each stage will be divided into lots of not more than 4500 sq. 
ft. (420 sq. m).  Three random test locations will be determined by the Engineer for each lot, 
and tested according to the Illinois Test procedure 304 “Pull-off Test (Surface Method)”. 

 
The average of the three tests shall be a minimum of 175 psi (1,207 kPa) and each 
individual test shall have a minimum strength of 160 psi (1,103 kPa).  In the case of a failing 
individual test or a failing average of three tests, the Engineer will determine the area that 
requires additional surface preparation by the Contractor.  Additional test locations will be 
determined by the Engineer. 

 
 
Wearing Surface Placement. 
The concrete wearing surface placement shall be according to Article 503.16 of the Standard 
Specifications.  Dry sandblast cleaned areas to receive the overlay shall be either thoroughly or 
continuously wetted with water at least one hour before placement of the concrete wearing 
surface is started.  When the surface is pre-wetted any accumulations of water shall be 
dispersed or removed prior to placement of the concrete wearing surface. 
 
Plans for anchoring support rails and the mixture-placing procedure shall be submitted to the 
Engineer for approval. 
 
Curing and Protection. 
The concrete shall be continuously wet cured for at least 14 days according to Article 
1020.13(a)(5).  However, if the minimum specified compressive strength or flexural strength is 



obtained prior to 14 days, the cure time may be reduced, but at no time shall the wet cure be 
less than 7 days.  The concrete shall be protected from low air temperatures according to 
Article1020.13(d)(1)(2), except the protection method shall remain in place for the entire curing 
period. 
 
Opening to Traffic. 
The concrete wearing surface without Steel Bridge Rail attached may be opened to traffic when 
test specimens have obtained a minimum compressive strength of 4000 psi (27,500 kPa) or a 
minimum flexural strength of 675 psi (4650 kPa), but not prior to the completion of the wet cure.  
When Steel Bridge Rail is utilized, the concrete wearing surface may be opened when test 
specimens have obtained a minimum compressive strength of 5000 psi (34,500 kPa) or a 
minimum flexural strength of 800 psi (5500 kPa),but not prior to the completion of the wet cure. 
 
Method of Measurement. 
Concrete wearing surface will be measured for payment in place and the area computed in 
square yards (square meters). 
 
Basis of Payment. 
This work including cleaning and surface preparation will be paid for at the contract unit price 
per square yard (square meter) for CONCRETE WEARING SURFACE, of the thickness 
specified. 
 
 



SILICONE BRIDGE JOINT SEALER 
Effective:  August 1, 1995 
Revised:  October 15, 2011 
 
Description.  This work shall consist of furnishing all labor, equipment and materials necessary 
to install the silicone joint sealer as shown on the plans and as specified herein. 
 
When specified, a polymer concrete nosing compatible with the silicone sealant as required by 
the sealant manufacturer shall be installed.  The minimum dimensions for a polymer concrete 
nosing cross section are 1 1/2 in. (40 mm) deep by 3 1/2 in. (90 mm) wide.  The polymer 
concrete shall be furnished and installed according to the Special Provision for "Polymer 
Concrete". 
 
Materials: 

(a) Silicone Joint Sealer.  The silicone joint sealer shall cure in less than one week, and shall 
accommodate typical bridge movements and traffic within 8 hours. The sealant shall be 
self-leveling, cold applied, and two component.  The sealant, upon curing, shall 
demonstrate resilience, flexibility and resistance to moisture and puncture.  The sealant 
shall also demonstrate excellent adhesion to portland cement concrete, polymer concrete 

and steel over a range of temperatures from -30 to 130°F (-34 to 54°C) while maintaining 
a watertight seal.  The sealant shall not contain any solvents or diluents that cause 
shrinkage or expansion during curing.  In addition, acid cure sealants will not be permitted.  
The date of manufacture shall be provided with each lot.  Materials twelve months old or 
older from the date of manufacture will not be accepted.  The manufacturer shall certify 
that the sealant meets or exceeds the following test requirements before installation 
begins.  The Department reserves the right to test representative samples from material 
proposed for use. 

 
Physical Properties: 
 
Each component as supplied: 
Specific Gravity (ASTM D 1475)   1.2-1.4 
Extrusion Rate (ASTM C 1183)   200 - 600 grams per minute 
 
Durometer Hardness, “00” (ASTM C 661)  40-80 

(32°F and 77 + 3°F (0° and 25°C + 1°C)) 
 
 Accelerated Weathering (ASTM C 793)      No chalking, cracking or 
       bond loss after 5,000 hours. 
 
After Mixing: 
Tack Free Time (ASTM C 679)   60 minutes max. 
 
 
 
Upon Complete Cure:  (ASTM D 5329) 



Joint Elongation (Tensile Adhesion)   600% min 
  
Joint Modulus   3-15 psi (21-103 kPa) 
   @ 100% elongation 
 
1Modified; Sample cured  7 days at 77 ± 2°F (25±1°C) 50 ± 5% relative humidity 
 

(b) Backer Rod.  The backer rod shall conform to ASTM D 5249, Type 3. 
 
 

CONSTRUCTION REQUIREMENTS 

General. The Contractor shall furnish the Engineer with the manufacturer’s product 
information and installation procedures at least two weeks prior to installation. 
 
When placing the silicone against concrete, the concrete surface shall be dry.  For newly 
placed concrete, the concrete shall be fully cured and allowed to dry out a minimum of 
seven additional days prior to placement of the silicone.  Cold, wet, inclement weather will 
require an extended drying time. 
 
(a) Surface Preparation: 

 
(1) Sandblasting.  Both faces of the joint shall be sandblasted.  A separate pass for each 

face for the full length of the joint and to the design depth of the center of the backer 
rod will be required.  The nozzle shall be held at an angle of 30-90 degrees to the 
joint face, at a distance of 1 – 2 in. (25-50 mm). 

 
For portland cement concrete and polymer concrete surfaces, sandblasting will be 
considered acceptable when both joint faces have a roughened surface with clean, 
exposed aggregate. The surface shall be free of foreign matter or plastic residue. 
 
For steel surfaces, sandblasting will be considered acceptable when the steel 
surfaces have been cleaned to an SSPC-SP10 degree of cleanliness. 
 
After sandblasting is completed, the joint shall be cleaned of debris using 
compressed air with a minimum pressure of 90 psi (620 kPa).  The air compressor 
shall be equipped with traps to prevent the inclusion of water and/or oil in the air line. 

 
(2) Priming.  Priming shall be according to the manufacturer’s instructions.  This 

operation will immediately follow sandblasting and cleaning, and will only be 
permitted to proceed when the air and substrate temperatures are at least 41°F 
(5°C) and rising.  Sandblasting, priming and sealing shall be performed on the same 
day.  Surfaces to be primed shall be primed using a brush applied primer.  For steel 
surfaces, when specified per the manufacturer’s instructions, the primer shall be 
allowed to cure before proceeding.  The minimum cure time shall be extended 
according to the manufacturer’s recommendations when the substrate temperature is 
below 60°F (15°C). 



 
The primer shall be supplied in original containers and shall have a “use-by” date 
clearly marked on them.  Only primer, freshly poured from the original container into 
clean pails will be permitted.  The primer shall be used immediately.  All primer left in 
the pail after priming shall be disposed of and shall not be reused. 
 

(b) Joint Installation: 
 
(1) Backer Rod Placement.  The backer rod shall be installed to a uniform depth as 

specified on the plans and as recommended by the manufacturer.  All splices in the 
backer rod shall be taped to prevent material loss during sealing.  The backer rod 
shall be installed to within 1/8 in. (3 mm) tolerance prior to sealing. 

 

(2) Sealant Placement.  The sealant shall be 1/2 in. (13 mm) thick within ± 1/8 in. (3 mm) 
tolerance as measured in the center of the joint at the thinnest point.  The sealant 

thickness shall be measured during installation every ±2 ft. (±600 mm).  Adjustments 
to correct sealant thickness to within tolerance shall be made immediately before the 
sealant begins to set up.  Sealant placement will only be permitted when the air and 

substrate temperatures are above 41°F (5°C) and 5°F (2.8°C) above the dew point.  
The joint shall be kept clean and dry during sealing.  If the joint becomes wet and/or 
dirty during sealing, the operation shall stop until the joint has been restored to a 
clean and dry state. 
 
Sealing shall be performed using a pneumatic gun approved by the sealant 
manufacturer.  Prior to sealing, the gun shall be inspected to insure that it is in proper 
working order and that it is being operated at the recommended air pressure. 
 
The gun shall demonstrate proper mixing action before sealant is placed in the joint.  
All unmixed sealant found in the joint shall be removed and replaced.  
 
After the Engineer has determined that the pneumatic gun is functioning properly, the 
joint shall be sealed to the thickness and depth as shown on the plans.  The sealant 
shall achieve initial set before opening the joint to traffic. 
 
End of seal treatment at vertical faces of curbs, sidewalks or parapets shall be as 
recommended by the manufacturer and as shown on the plans. 
 
Sealant placed incorrectly shall be removed and replaced by the Contractor.  
 

(3) Field Testing.  A minimum of one joint per bridge per joint configuration will be tested 
by the Engineer by performing a “Pull Test”.  The sealant shall cure for a minimum of 
24 hours before testing.  The locations for the tests will be determined by the 
Engineer.  The tests will be performed per the manufacturer’s instructions.  As part of 
the test, the depth and thickness of the sealant will be verified.  All joint system 
installations failing to meet the specifications shall be removed and replaced, by the 
Contractor, to the satisfaction of the Engineer.  In addition, the Pull Test is a 



destructive test; the Contractor shall repair the joint after completion of the test per 
the manufacturer’s instructions. 

 
 

Method of Measurement.  The installed joint sealer will be measured in feet (meters) along the 
centerline of the joint. 
 
Basis of Payment.  The silicone joint sealer measured as specified will be paid for at the 
contract unit price per foot (meter) for SILICONE JOINT SEALER, of the size specified.  When a 
polymer concrete nosing is specified it shall not be included in this item but will be paid for 
according to the Special Provision for "Polymer Concrete". 
 
 



MECHANICALLY STABILIZED EARTH RETAINING WALLS 
Effective:  February 3, 1999 
Revised:  April 18, 2014 
 
Description.  This work shall consist of preparing the design, furnishing the materials, and 
constructing the mechanically stabilized earth (MSE) retaining wall to the lines, grades and 
dimensions shown in the contract plans and as directed by the Engineer. 
 
General.  The MSE wall consists of a concrete leveling pad, precast concrete face panels, a soil 
reinforcing system, select fill and concrete coping (when specified).  The soil reinforcement shall 
have sufficient strength, quantity, and pullout resistance, beyond the failure surface within the 
select fill, as required by design.  The material, fabrication, and construction shall comply with 
this Special Provision and the requirements specified by the supplier of the wall system selected 
by the Contractor for use on the project. 
 
The MSE retaining wall shall be one of the following pre-approved wall systems: 
 

Company Name:  Wall System  
Earth Tec International, LLC:  EarthTrac HA 
Sanders Pre-Cast Concrete Systems Company:  Sanders MSE Wall 
Shaw Technologies:  Strengthened Soil 
Sine Wall, LLC:  Sine Wall 
SSL Construction Products:  MSE Plus 
Vist-A-Wall Systems, LLC:  Vist-A-Wall 
Tensar Earth Technologies :  ARES Wall 
The Reinforced Earth Company:  GeoMega System 
The Reinforced Earth Company:  Reinforced Earth 
The Reinforced Earth Company:  Retained Earth 
Tricon Precast:  Tricon Retained Soil 
Tricon Precast:  Tri-Web Retained Soil 

 
Pre-approval of the wall system does not include material acceptance at the jobsite. 
 
Submittals.  The wall system supplier shall submit complete design calculations and shop 
drawings to the Engineer according to Article 1042.03(b) of the Standard Specifications no later 
than 90 days prior to beginning construction of the wall.  No work or ordering of materials for the 
structure shall be done by the Contractor until the submittal has been approved in writing by the 
Engineer.  All submittals shall be sealed by an Illinois Licensed Structural Engineer and shall 
include all details, dimensions, quantities and cross sections necessary to construct the wall and 
shall include, but not be limited to, the following items: 
 

(a) Plan, elevation and cross section sheet(s) for each wall showing the following: 
 

(1) A plan view of the wall indicating the offsets from the construction centerline to the 
face of the wall at all changes in horizontal alignment.  The plan view shall show the 
limits of soil reinforcement and stations where changes in length and/or size of 



reinforcement occur.  The centerline shall be shown for all drainage structures or 
pipes behind or passing through and/or under the wall. 

 
(2) An elevation view of the wall indicating the elevations of the top of the panels.  These 

elevations shall be at or above the top of exposed panel line shown on the contract 
plans.  This view shall show the elevations of the top of the leveling pads, all steps in 
the leveling pads and the finished grade line.  Each panel type, the number, size and 
length of soil reinforcement connected to the panel shall be designated.  The 
equivalent uniform applied service (unfactored) nominal bearing pressure shall be 
shown for each designed wall section. 

 
(3) A listing of the summary of quantities shall be provided on the elevation sheet of 

each wall. 
 
(4) Typical cross section(s) showing the limits of the reinforced select fill volume 

included within the wall system, soil reinforcement, embankment material placed 
behind the select fill, precast face panels, and their relationship to the right-of-way 
limits, excavation cut slopes, existing ground conditions and the finished grade line. 

 
(5) All general notes required for constructing the wall. 
 

(b) All details for the concrete leveling pads, including the steps, shall be shown.  The top of 
the leveling pad shall be located at or below the theoretical top of the leveling pad line 
shown on the contract plans.  The theoretical top of leveling pad line shall be 3.5 ft. (1.1 
m) below finished grade line at the front face of the wall, unless otherwise shown on the 
plans. 

 
(c) Where concrete coping or barrier is specified, the panels shall extend up into the coping 

or barrier as shown in the plans.  The top of the panels may be level or sloped to satisfy 
the top of exposed panel line shown on the contract plans.  Cast-in-place concrete will 
not be an acceptable replacement for panel areas below the top of exposed panel line.  
As an alternative to cast in place coping, the Contractor may substitute a precast coping, 
the details of which must be included in the shop drawings and approved by the 
Engineer. 

 
(d) All panel types shall be detailed.  The details shall show all dimensions necessary to 

cast and construct each type of panel, all reinforcing steel in the panel, and the location 
of soil reinforcement connection devices embedded in the panels.  These panel embed 
devices shall not be in contact with the panel reinforcement steel. 

 
(e) All details of the wall panels and soil reinforcement placement around all appurtenances 

located behind, on top of, or passing through the soil reinforced wall volume such as 
parapets with anchorage slabs, coping, foundations, and utilities etc. shall be clearly 
indicated.  Any modifications to the design of these appurtenances to accommodate a 
particular system shall also be submitted. 

 



(f) When specified on the contract plans, all details of architectural panel treatment, 
including color, texture and form liners shall be shown. 

 
(g) The details for the connection between concrete panels, embed devices, and soil 

reinforcement shall be shown. 
 
(h) When pile sleeves are specified, the pile sleeve material, shape, and wall thickness shall 

be submitted to the Engineer for approval.  It shall have adequate strength to withstand 
the select fill pressures without collapse until after completion of the wall settlement.  
The annulus between the pile and the sleeve shall be as small as possible while still 
allowing it to be filled with loose dry sand after wall erection. 

 
The initial submittal shall include three sets of shop drawings and one set of calculations.  One 
set of drawings will be returned to the Contractor with any corrections indicated.  After approval, 
the Contractor shall furnish the Engineer with ten (10) sets of corrected plan prints for 
distribution by the Department.  No work or ordering of materials for the structure shall be done 
until the submittal has been approved by the Engineer. 
 
 
Materials.  The MSE walls shall conform to the supplier's standards as previously approved by 
the Department, and the following: 
 
(a) The soil reinforcing system, which includes the soil reinforcement, and all connection 

devices, shall be according to the following: 
 
(1) Inextensible Soil Reinforcement.  Steel reinforcement shall be according ASTM A 572 

Grade 65 (450), ASTM A1064, ASTM A 1011 or ASTM A 463 Grade 50 (345).  The steel 
reinforcement shall be either epoxy coated, aluminized Type 2, or galvanized.  Epoxy 
coatings shall be according to Article 1006.10(a)(2), except the minimum thickness of 
epoxy coating shall be 18 mils (457 microns).  No bend test will be required.  Aluminized 
Type 2-100 shall be according to ASTM A 463.  Galvanizing shall be according to 
AASHTO M 111 or ASTM A 653 with touch up of damage according to ASTM A 780. 

 
(2) Extensible Soil Reinforcement.  Geosynthetic reinforcement shall be monolithically 

fabricated from virgin high density polyethylene (HDPE) or high tenacity polyester 
(HTPET) resins having the following properties verified by mill certifications: 

 
Property for Geosynthetic Reinforcement Value Test 
Minimum Tensile Strength    ** ASTM D 6637 

 
** as specified in the approved design calculations and shown on the shop drawings. 

 
Property for HDPE Value Test 
Melt Flow Rate (g/cm) 0.060 – 0.150 ASTM D 1238, Procedure B 
Density (g/cu m) 0.941 – 0.965 ASTM D 792 
Carbon Black 2% (min) ASTM D 4218 



 
Property for HTPET Value Test 
Carboxyl End Group (max) (mmol/kg) <30 GRI-GG7 
Molecular Weight (Mn) >25,000 GRI-GG8 

 
(3) Panel Embed/Connection Devices.  Panel embeds and connection devices shall be 

according to the following. 
 

a. Metallic panel embed/connection devices and connection hardware shall be 
galvanized according to AASHTO M 232 and shall be according to the following. 
 
Mesh and Loop Embeds ASTM A1064 or ASTM A 706 Grade 60 (420) 

Tie Strip Embeds  AASHTO M 270/M 270M Grade 50 (345) or  
 ASTM A 1011 HSLAS Grade 50 (345) Class 2 
 

b. Non metallic panel embed/connection devices typically used with geosynthetic soil 
reinforcement shall be manufactured from virgin or recycled polyvinyl chloride having 
the following properties: 

 
Property for Polyvinyl Chloride Value Test 

Heat Deflection Temperature (°F) 155 - 164 ASTM D 1896 

Notched IZOD 1/8 inch @ 73°F  (ft-lb/in) 4 – 12 ASTM D 256 

Coefficient of Linear Exp. (in/in/°F) 3.5 – 4.5 ASTM D 696 
Hardness, Shore D 79 ASTM D 2240 
 
Property for Polypropylene Value Test 
Melt Flow Rate (g/cm) 0.060 – 0.150 ASTM D 1238, Procedure B 
Density (g/cu m) 0.88 – 0.92 ASTM D 792 

 
(b) The select fill, defined as the material placed in the reinforced volume behind the wall, shall 

be according to Sections 1003 and 1004 of the Standard Specifications and the following: 
 

(1) Select Fill Gradation.  Either a coarse aggregate or a fine aggregate may be used.  For 
coarse aggregate, gradations CA 6 thru CA 16 may be used.  If an epoxy coated 
reinforcing is used, the coarse aggregate gradations shall be limited to CA 12 thru CA 
16.  For fine aggregate, gradations FA 1, FA 2, or FA 20 may be used. 

 
(2) Select Fill Quality.  The coarse or fine aggregate shall have a maximum sodium sulfate 

(Na2SO4) loss of 15 percent according to Illinois Modified AASHTO T 104. 
 

(3) Select Fill Internal Friction Angle.  The effective internal friction angle for the coarse or 
fine aggregate shall be a minimum 34 degrees according to AASHTO T 236 on samples 
compacted to 95 percent density according to Illinois Modified AASHTO T 99.  The 
AASHTO T 296 test with pore pressure measurement may be used in lieu of AASHTO T 



236.  If the vendor’s design uses a friction angle higher than 34 degrees, as indicated on 
the approved shop drawings, this higher value shall be taken as the minimum required. 

 
(4) Select Fill and Steel Reinforcing.  When steel reinforcing is used, the select fill shall 

meet the following requirements. 
 

a. The pH shall be 5.0 to 10.0 according to Illinois Modified AASHTO T 289. 
b. The resistivity according to Illinois Modified AASHTO T 288 shall be greater than 

3000 ohm centimeters for epoxy coated and galvanized reinforcement, and 1500 
ohm centimeters for Aluminized Type 2.  However, the resistivity requirement is not 
applicable to CA 7, CA 8, CA 11,  CA 13, CA 14, CA 15, and CA 16. 

c. The chlorides shall be less than 100 parts per million according to Illinois Modified 
AASHTO T 291 or ASTM D 4327.  For either test, the sample shall be prepared 
according to Illinois Modified AASHTO T 291. 

d. The sulfates shall be less than 200 parts per million according to Illinois Modified 
AASHTO T 290 or ASTM D 4327.  For either test, the sample shall be prepared 
according to Illinois Modified AASHTO T 290. 

e. The organic content shall be a maximum 1.0 percent according to Illinois Modified 
AASHTO T 267. 

 
(5) Select Fill and Geosynthetic Reinforcing.  When geosynthetic reinforcing is used, the 

select fill pH shall be 4.5 to 9.0 according to Illinois Modified AASHTO T 289. 
 

(6) Test Frequency.  Prior to start of construction, the Contractor shall provide internal 
friction angle and pH test results, to show the select fill material meets the specification 
requirements.  In addition, resistivity, chlorides, sulfates, and organic content test results 
will be required if steel reinforcing is used.  The laboratory performing the Illinois 
Modified AASHTO T 288 test shall be approved by the Department according to the 
current Bureau of Materials and Physical Research Policy Memorandum “Minimum 
Laboratory Requirements for Resistivity Testing”.  All test results shall not be older than 
12 months.  In addition, a sample of select fill material will be obtained for testing and 
approval by the Department.  Thereafter, the minimum frequency of sampling and 
testing by the department at the jobsite will be one per 40,000 tons (36,300 metric tons) 
of select fill material.  Testing to verify the internal friction angle will be required when the 
wall design utilizes a minimum effective internal friction angle greater than 34 degrees, 
or when crushed coarse aggregate is not used. 

 
(c) The embankment material behind the select fill shall be according to Section 202 and/or 

Section 204.  An embankment unit weight of 120 lbs/cubic foot (1921 kg/cubic meter) and 
an effective friction angle of 30 degrees shall be used in the wall system design, unless 
otherwise indicated on the plans. 
 

(d) The geosynthetic filter material used across the panel joints shall be either a non-woven 
needle punch polyester or polypropylene or a woven monofilament polypropylene with a 
minimum width of 12 in. (300 mm) and a minimum non-sewn lap of 6 in. (150 mm) where 
necessary. 



 
(e) The bearing pads shall be rubber, neoprene, polyvinyl chloride, or polyethylene of the type 

and grade as recommended by the wall supplier. 
 
(f) All precast panels shall be manufactured with Class PC concrete according to Section 504, 

Article 1042.02, Article 1042.03, and the following requirements: 
 

(1) The minimum panel thickness shall be 5 1/2 in. (140 mm). 
 

(2) The minimum reinforcement bar cover shall be 1 1/2 in. (38 mm). 
 

(3) The panels shall have a ship lap or tongue and groove system of overlapping joints 
between panels designed to conceal joints and bearing pads. 

 
(4) The panel reinforcement shall be according to Article 1006.10(a)(2) or 1006.10(b)(1) 

except the welded wire fabric shall be epoxy coated according to ASTM A884. 
 

(5) All dimensions shall be within 3/16 in. (5 mm). 
 

(6) Angular distortion with regard to the height of the panel shall not exceed 0.2 inches in 5 
ft (5 mm in 1.5 m). 

 
(7) Surface defects on formed surfaces measured on a length of 5 ft. (1.5 m) shall not be 

more than 0.1 in. (2.5 mm). 
 

(8) The panel embed/connection devices shall be cast into the facing panels with a 
tolerance not to exceed 1 in. (25 mm) from the locations specified on the approved shop 
drawings. 

 
Unless specified otherwise, concrete surfaces exposed to view in the completed wall shall be 
finished according to Article 503.15(a).  The back face of the panel shall be roughly screeded to 
eliminate open pockets of aggregate and surface distortions in excess of 1/4 in. (6 mm). 
 
 
Design Criteria.  The design shall be according to the appropriate AASHTO Design 
Specifications noted on the plans for Mechanically Stabilized Earth Walls except as modified 
herein.  The wall supplier shall be responsible for all internal stability aspects of the wall design 
and shall supply the Department with computations for each designed wall section.  The 
analyses of settlement, bearing capacity and overall slope stability will be the responsibility of 
the Department. 
 
External loads, such as those applied through structure foundations, from traffic or railroads, 
slope surcharge etc., shall be accounted for in the internal stability design.  The presence of all 
appurtenances behind, in front of, mounted upon, or passing through the wall volume such as 
drainage structures, utilities, structure foundation elements or other items shall be accounted for 
in the internal stability design of the wall. 



 
The design of the soil reinforcing system shall be according to the applicable AASHTO or 
AASHTO LRFD Design Specifications for “Inextensible” steel or “Extensible” geosynthetic 
reinforcement criteria.  The reduced section of the soil reinforcing system shall be sized to 
allowable stress levels at the end of a 75 year design life. 
 
Steel soil reinforcing systems shall be protected by one of the following; epoxy coating, 
galvanizing or aluminizing.  The design life for epoxy and aluminizing shall be assumed to be 16 
years.  The corrosion protection for the balance of the 75 year total design life shall be provided 
using a sacrificial steel thickness computed for all exposed surfaces according to the applicable 
AASHTO or AASHTO LRFD Design Specifications. 
 
Geosynthetic soil reinforcing systems shall be designed to account for the strength reduction 
due to long-term creep, chemical and biological degradation, as well as installation damage. 
 
To prevent out of plane panel rotations, the soil reinforcement shall be connected to the 
standard panels in at least two different elevations, vertically spaced no more than 30 in. (760 
mm) apart. 
 
The panel embed/soil reinforcement connection capacity shall be determined according to the 
applicable AASHTO or AASHTO LRFD Design Specifications. 
 
The factor of safety for pullout resistance in the select fill shall not be less than 1.5, based on 
the pullout resistance at 1/2 in. (13 mm) deformation.  Typical design procedures and details, 
once accepted by the Department, shall be followed.  All wall system changes shall be 
submitted in advance to the Department for approval. 
 
For aesthetic considerations and differential settlement concerns, the panels shall be erected in 
such a pattern that the horizontal panel joint line is discontinuous at every other panel.  This 
shall be accomplished by alternating standard height and half height panel placement along the 
leveling pad.  Panels above the lowest level shall be standard size except as required to satisfy 
the top of exposed panel line shown on the contract plans. 
 
At locations where the plans specify a change of panel alignment creating an included angle of 
150 degrees or less, precast corner joint elements will be required.  This element shall separate 
the adjacent panels by creating a vertical joint secured by means of separate soil reinforcement. 
 
Isolation or slip joints, which are similar to corner joints in design and function, may be required 
to assist in differential settlements at locations indicated on the plans or as recommended by the 
wall supplier.  Wall panels with areas greater than 30 sq. ft. (2.8 sq. m) may require additional 
slip joints to account for differential settlements.  The maximum standard panel area shall not 
exceed 60 sq. ft. (5.6 sq. m). 
 
Construction.  The Contractor shall obtain technical assistance from the supplier during wall 
erection to demonstrate proper construction procedures and shall include any costs related to 
this technical assistance in the unit price bid for this item. 



 
The foundation soils supporting the structure shall be graded for a width equal to or exceeding 
the length of the soil reinforcement.  Prior to wall construction, the foundation shall be 
compacted with a smooth wheel vibratory roller.  Any foundation soils found to be unsuitable 
shall be removed and replaced, as directed by the Engineer, and shall be paid for separately 
according to Section 202. 
 
When structure excavation is necessary, it shall be made and paid for according to Section 502 
except that the horizontal limits for structure excavation shall be from the rear limits of the soil 
reinforcement to a vertical plane 2 ft. (600 mm) from the finished face of the wall.  The depth 
shall be from the top of the original ground surface to the top of the leveling pad.  The additional 
excavation necessary to place the concrete leveling pad will not be measured for payment but 
shall be included in this work. 
 
The concrete leveling pads shall have a minimum thickness of 6 in. (150 mm) and shall be 
placed according to Section 503. 
 
As select fill material is placed behind a panel, the panel shall be maintained in its proper 
inclined position according to the supplier specifications and as approved by the Engineer.  
Vertical tolerances and horizontal alignment tolerances shall not exceed 3/4 in. (19 mm) when 
measured along a 10 ft. (3 m) straight edge.  The maximum allowable offset in any panel joint 
shall be 3/4 in. (19 mm).  The overall vertical tolerance of the wall, (plumbness from top to 
bottom) shall not exceed 1/2 in. per 10 ft. (13 mm per 3 m) of wall height.  The precast face 
panels shall be erected to insure that they are located within 1 in. (25 mm) from the contract 
plan offset at any location to insure proper wall location at the top of the wall.  Failure to meet 
this tolerance may cause the Engineer to require the Contractor to disassemble and re-erect the 
affected portions of the wall.  A 3/4 in. (19 mm) joint separation shall be provided between all 
adjacent face panels to prevent direct concrete to concrete contact.  This gap shall be 
maintained by the use of bearing pads and/or alignment pins. 
 
The back of all panel joints shall be covered by a geotextile filter material attached to the panels 
with a suitable adhesive.  No adhesive will be allowed directly over the joints. 
 
The select fill and embankment placement shall closely follow the erection of each lift of panels.  
At each soil reinforcement level, the fill material should be roughly leveled and compacted 
before placing and attaching the soil reinforcing system.  The soil reinforcement and the 
maximum lift thickness shall be placed according to the supplier's recommended procedures 
except, the lifts for select fill shall not exceed 10 in. (255 mm) loose measurement or as 
approved by the Engineer.  Embankment shall be constructed according to Section 205. 
 
At the end of each day’s operations, the Contractor shall shape the last level of select fill to 
permit runoff of rainwater away from the wall face.  Select fill shall be compacted according to 
the project specifications for embankment except the minimum required compaction shall be 95 
percent of maximum density as determined by Illinois Modified AASHTO T 99.  Select fill 
compaction shall be accomplished without disturbance or distortion of soil reinforcing system 
and panels.  Compaction in a strip 3 ft. (1 m) wide adjacent to the backside of the panels shall 



be achieved using a minimum of 3 passes of a light weight mechanical tamper, roller or 
vibratory system.  The Engineer will perform one density test per 5000 cu yd (3800 cu m) and 
not less than one test per 2 ft (0.6 m) of lift. 
 
Method of Measurement.  Mechanically Stabilized Earth Retaining Wall will be measured for 
payment in square feet (square meters).  The MSE retaining wall will be measured from the top 
of exposed panel line to the theoretical top of leveling pad line for the length of the wall as 
shown on the contract plans. 
 
Basis of Payment.  This work, including placement of the select fill within the soil reinforced 
wall volume shown on the approved shop drawings, precast face panels, soil reinforcing 
system, concrete leveling pad and accessories will be paid for at the contract unit price per 
square foot (square meter) for MECHANICALLY STABILIZED EARTH RETAINING WALL. 
 
Concrete coping when specified on the contract plans will be included for payment in this work.  
Other concrete appurtenances such as anchorage slabs, parapets, abutment caps, etc. will not 
be included in this work, but will be paid for as specified elsewhere in this contract, unless 
otherwise noted on the plans. 
 
Excavation necessary to place the select fill for the MSE wall shall be paid for as STRUCTURE 
EXCAVATION and/or ROCK EXCAVATION FOR STRUCTURES as applicable, according to 
Section 502. 
 
Fill placed within the foot print of the reinforced soil mass, above the top layer of soil 
reinforcement and below the bottom of the subgrade or top soil, shall be included in the cost of 
the MSE wall. 
 
Embankment placed outside of the select fill volume will be measured and paid for according to 
Sections 202 and/or 204 as applicable. 



 
DRILLED SOLDIER PILE RETAINING WALL 
Effective:  September 20, 2001 
Revised:  January 3, 2014 
 
Description.  This work shall consist of providing all labor, materials, and equipment necessary 
to fabricate and furnish the soldier piles, create and maintain the shaft excavations, set and 
brace the soldier piles into position and encase the soldier piles in concrete to the specified 
elevation.  Also included in this work is the backfilling of the remainder of the shaft excavation 
with Controlled Low-Strength Material (CLSM), and the furnishing and installation of lagging.  All 
work shall be according to the details shown on the plans and as directed by the Engineer. 
 
The remainder of the retaining wall components as shown on the plans, such as concrete 
facing, shear studs, reinforcement bars, tie backs, hand rails, and various drainage items etc., 
are not included in this Special Provision but are paid for as specified elsewhere in this 
Contract. 
 
Materials.  The materials used for the soldier piles and lagging shall satisfy the following 
requirements: 
 
(a) The structural steel components for the soldier piles shall conform to the requirements of 

AASHTO M270, Grade 36 (M270M Grade 250), unless otherwise designated on the plans. 
 
(b) The soldier pile encasement concrete shall be Class DS according to Article 516.02. 

(c) The Controlled Low-Strength Material (CLSM), used for backfilling shaft excavations above 
the soldier pile encasement concrete and for backfilling secant lagging excavations, to the 
existing ground surface, shall be according to Section 1019. 

 
(d) Temporary casing shall be produced by electric seam, butt, or spiral welding to produce a 

smooth wall surface, fabricated from steel satisfying ASTM A252 Grade 2.  The minimum 
wall thickness shall be as required to resist the anticipated installation and dewatering 
stresses, as determined by the Contractor, but in no case less than 1/4 in. (6 mm). 

 
(e) Drilling slurry shall consist of a polymer or mineral base material.  Mineral slurry shall have 

both a mineral grain size that will remain in suspension with sufficient viscosity and gel 
characteristics to transport excavated material to a suitable screening system.  The 
percentage and specific gravity of the material used to make the suspension shall be 
sufficient to maintain the stability of the excavation and to allow proper concrete placement.  
For polymer slurry, the calcium hardness of the mixing water shall not exceed 100 mg/L. 

 
(f) Timber Lagging.  The minimum tabulated unit stress in bending (Fb), used for the design of 

the timber lagging, shall be 1000 psi (6.9 MPa) unless otherwise specified on the plans.  
When treated timber lagging is specified on the plans, the method of treatment shall be 
according to Article 1007.12.  All timber shall meet the inspection requirements of Article 
1007.01. 

 



(g) Precast Concrete Lagging.  Precast concrete lagging shall be according to Section 504 of 
the Standard Specifications, except as modified herein.  Unless specified otherwise, precast 
concrete lagging surfaces exposed to view in the completed wall shall be finished according 
to Article 503.15.  When specified on the plans, the exposed surface shall be finished with a 
concrete form liner approved by the Engineer.  The back face of the panel shall be roughly 
screeded to eliminate open pockets of aggregate and surface distortions in excess of 1/4 in.  
Reinforcement for precast concrete lagging shall be epoxy coated.  Lifting inserts shall have 
a total minimum design capacity based on yield strength of 4 times the dead load calculated 
for the width of lagging used.  Fabric bearing pads, when specified on the plans, shall meet 
the requirements of Section 1082.  Threaded inserts, or other accessories, cast into the 
precast concrete lagging shall be galvanized according to AASHTO M111 or M232 as 
applicable. 

 
Equipment.  The drilling equipment shall have adequate capacity, including power, torque and 
down thrust, to create a shaft excavation of the maximum diameter specified to a depth of 20 
percent beyond the depths shown on the plans.  Concrete equipment shall be according to 
Article 1020.03. 
 
Construction Requirements.  The shaft excavation for each soldier pile shall extend to the tip 
elevation indicated on the plans for soldier piles terminating in soil or to the required embedment 
in rock when rock is indicated on the contract plans.  The Contractor shall satisfy the following 
requirements: 
 
(a) Drilling Methods.  The soldier pile installation shall be according to Articles 516.06(a),(b), 

or(c). 
 
No shaft excavation shall be made adjacent to a soldier pile with encasement concrete that 
has a compressive strength less than 1500 psi (10.35 MPa), nor adjacent to secant lagging 
until the CLSM has reach sufficient strength to maintain its position and shape unless 
otherwise approved by the Engineer.  Materials removed or generated from the shaft 
excavations shall be disposed of by the Contractor according to Article 202.03.  Excavation 
by blasting will not be permitted. 
 

(b) Drilling Slurry.  During construction, the level of the slurry shall be maintained at a height 
sufficient to prevent caving of the hole.  In the event of a sudden or significant loss of slurry 
to the hole, the construction of that shaft shall be stopped and the shaft excavation 
backfilled or supported by temporary casing until a method to stop slurry loss, or an 
alternate construction procedure, has been developed and approved by the Engineer. 
 

(c) Obstructions.  Obstructions shall be defined as any object (such as but not limited to, 
boulders, logs, old foundations, etc.) that cannot be removed with normal earth drilling 
procedures, but requires special augers, tooling, core barrels or rock augers to remove the 
obstruction.  When obstructions are encountered, the Contractor shall notify the Engineer 
and upon concurrence of the Engineer, the Contractor shall begin working to core, break up, 
push aside, or remove the obstruction.  Lost tools or equipment in the excavation, as a 



result of the Contractor’s operation, shall not be defined as obstructions and shall be 
removed at the Contractor’s expense. 

 
(d) Top of Rock.  The top of rock will be considered as the point where rock, defined as bedded 

deposits and conglomerate deposits exhibiting the physical characteristics and difficulty of 
rock removal as determined by the Engineer, is encountered which cannot be drilled with 
earth augers and/or underreaming tools configured to be effective in the soils indicated in 
the contract documents, and requires the use of special rock augers, core barrels, air tools, 
blasting, or other methods of hand excavation. 

 
(e) Design Modifications.  If the top of rock elevation encountered is below that estimated on the 

plans, such that the soldier pile length above rock is increased by more than 10 percent, the 
Engineer shall be contacted to determine if any soldier pile design changes are required.  In 
addition, if the type of soil or rock encountered is not similar to that shown in the subsurface 
exploration data, the Engineer shall be contacted to determine if revisions are necessary. 

 
(f) Soldier Pile Fabrication and Placement.  The soldier pile is defined as the structural steel 

section(s) shown on the plans as well as any connecting plates used to join multiple 
sections.  The types of soldier piles shall be defined as HP, W Sections, or Built-Up 
Sections.  Cleaning and painting of all steel components, when specified, shall be as shown 
on the plans and accomplished according to Section 506.  This work will not be paid for 
separately, but shall be considered included in the cost of Furnishing Soldier Piles of the 
type specified. 

 
The soldier pile shall be shop fabricated such that no field welding is required.  The 
Contractor shall attach suitable bracing or support to maintain the position of the soldier pile 
within the shaft excavation such that the final location will satisfy the Construction 
Tolerances portion of this Special Provision.  The bracing or supports shall remain in place 
until the concrete for encasement has reached a minimum compressive strength of 1500 psi 
(10.35 MPa). 

 
When embedment in rock is indicated on the plans, modification to the length of a soldier 
pile may be required to satisfy the required embedment.  The modification shall be made to 
the top of the soldier pile unless otherwise approved by the Engineer.  When the top of rock 
encountered is above the estimated elevation indicated on the plans, the soldier piles shall 
be cut to the required length.  If the top of rock encountered is below that estimated on the 
plans, the Contractor shall either furnish longer soldier piles or splice on additional length of 
soldier pile per Article 512.05(a) to satisfy the required embedment in rock.  In order to avoid 
delays, the Contractor may have additional soldier pile sections fabricated as necessary to 
make the required adjustments.  Additional soldier pile quantities, above those shown on the 
plans, shall not be furnished without prior written approval by the Engineer. 
 

(g) Concrete Placement.  Concrete work shall be performed according to Article 516.12 and as 
specified herein. 
 



The soldier pile encasement concrete pour shall be made in a continuous manner from the 
bottom of the shaft excavation to the elevation indicated on the plans.  Concrete shall be 
placed as soon as possible after the excavation is completed and the soldier pile is secured 
in the proper position.  Uneven levels of concrete placed in front, behind, and on the sides of 
the soldier pile shall be minimized to avoid soldier pile movement, and to ensure complete 
encasement. 
 
Following the soldier pile encasement concrete pour, the remaining portion of the shaft 
excavation shall be backfilled with CLSM according to Section 593.  CLSM Secant lagging 
placement shall be placed as soon as practical after the shaft excavation is cleared. 
 

(h) Construction Tolerances.  The soldier piles shall be installed within the excavation to satisfy 
the following tolerances: 

(1) The center of the soldier pile shall be within 2 in. (50 mm) of plan location in any 
direction at the top of the pile. 

(2) The out of vertical plumbness of the soldier pile shall not exceed 1/8 in./ft. (10 mm/m) 

(3) The top of the soldier pile shall be within ±2 in. (±50 mm) of the plan elevation. 

(i) Timber Lagging.  Timber lagging, when required by the plans, installed below the original 
ground surface, shall be placed from the top down as the excavation proceeds.  Lagging 
shown above grade shall be installed and backfilled against prior to installing any permanent 
facing to minimize post construction deflections.  Over-excavation required to place the 
timber lagging behind the flanges of the soldier piles shall be the minimum necessary to 
install the lagging.  Any voids produced behind the lagging shall be filled with porous 
granular embankment at the Contractors expense.  When the plans require the Contractor 
to design the timber lagging, the design shall be based on established practices published in 
FHWA or AASHTO documents considering lateral earth pressure, construction loading, 
traffic surcharges and the lagging span length(s).  The nominal thickness of the lagging 
selected shall not be less than 3 in. (75 mm) and shall satisfy the minimum tabulated unit 
stress in bending (Fb) stated elsewhere in this Special Provision.  The Contractor shall be 
responsible for the successful performance of the lagging system until the concrete facing is 
installed.  When the nominal timber lagging thickness(s) and allowable stress are specified 
on the plans, the timber shall be according to Article 1007.03. 

(j) Precast Concrete Lagging.  Precast concrete lagging, when required by the plans, installed 
below the original ground surface, shall be placed from the top down as the excavation 
proceeds.  Lagging shown above grade shall be installed and backfilled against prior to 
installing any permanent facing to minimize post construction deflections.  Over-excavation 
required to place the precast lagging behind the flanges of the soldier piles shall be the 
minimum necessary to install the lagging.  Any voids produced behind the lagging shall be 
filled with porous granular embankment at the Contractor’s expense.  When the plans 
require the Contractor to design the precast concrete lagging, the design shall be based on 
established practices published in FHWA or AASHTO documents considering lateral earth 
pressure, construction loading, traffic surcharges and the lagging span length(s).  The 



Contractor shall be responsible for the successful performance of the lagging system until 
the permanent concrete facing, when specified on the plans, is installed.   

The precast concrete lagging shall be reinforced with a minimum of 0.31 square inches/foot 
(655 Sq. mm/meter) of horizontal and vertical reinforcement per unit width of lagging with a 
minimum thickness of 3 in. (75 mm). 

When precast concrete lagging is exposed to view in the completed wall, shop drawings for 
the lagging shall be submitted according to Article 1042.03(b) and Article 105.04 of the 
Standard Specifications.  The supplier selected by the Contractor shall submit complete 
design calculations and shop drawings, prepared and sealed by an Illinois Licensed 
Structural Engineer, for approval by the Engineer.  

(k) Structure Excavation.  When structure excavation is necessary to place a concrete facing, it 
shall be made and paid for according to Section 502 except that the horizontal limits for 
structure excavation shall be from the face of the soldier pile to a vertical plane 2 ft. (600 
mm) from the finished face of the wall.  The depth shall be from the top of the original 
ground surface to the bottom of the concrete facing.  The additional excavation necessary to 
place the lagging whether through soil or CLSM shall be included in this work. 

(l) Geocomposite Wall Drain.  When required by the plans, the geocomposite wall drain shall 
be installed and paid for according to Section 591 except that, in the case where a concrete 
facing is specified on the plans, the wall drain shall be installed on the concrete facing side 
of the lagging with the pervious (fabric) side of the drain installed to face the lagging.  When 
a concrete facing is not specified on the plans, the pervious (fabric) side of the drain shall be 
installed to face the soil.  In this case, the drain shall be installed in stages as the lagging is 
installed.  The wall drain shall be placed in sections and spliced, or kept on a continuous roll, 
so that as each piece of lagging is placed, the drain can be properly located as the 
excavation proceeds. 

Method of Measurement.  The furnishing of soldier piles will be measured for payment in feet 
(meters) along the centerline of the soldier pile for each of the types specified.  The length shall 
be determined as the difference between the plan top of soldier pile and the final as built shaft 
excavation bottom. 
 
The drilling and setting of soldier piles in soil and rock, will be measured for payment and the 
volumes computed in cubic feet (cubic meters) for the shaft excavation required to set the 
soldier piles according to the plans and specifications, and accepted by the Engineer.  These 
volumes shall be the theoretical volumes computed using the diameter(s) of the shaft(s) shown 
in the plans and the depth of the excavation in soil and/or rock as appropriate.  The depth in soil 
will be defined as the difference in elevation between the ground surface at the time of concrete 
placement and the bottom of the shaft excavation or the top of rock (when present), whichever 
is encountered first.  The depth in rock will be defined as the difference in elevation between the 
measured top of rock and the bottom of the shaft excavation. 
 
Drilling and placing CLSM secant lagging shall be measured for payment in cubic feet (cubic 
meters) of the shaft excavation required to install the secant lagging as shown in the plans.  



This volume shall be the theoretical volume computed using the diameter(s) shown on the plans 
and the difference in elevation between the as built shaft excavation bottom and the ground 
surface at the time of the CLSM placement. 
 
Timber and precast concrete lagging shall be measured for payment in square feet (square 
meters) of lagging installed to the limits as shown on the plans.  The quantity shall be calculated 
using the minimum lagging length required on the plans multiplied by the as-installed height of 
lagging, for each bay of lagging spanning between the soldier piles. 
 
Basis of Payment.  The furnishing of soldier piles will be paid for at the contract unit price per 
foot (meter) for FURNISHING SOLDIER PILES, of the type specified, for the total number of 
feet (meters) furnished to the job site.  The cost of any field splices required due to changes in 
top of rock elevation shall be paid for according to Article 109.04. 
 
The drilling and setting of soldier piles will be paid for at the contract unit price per cubic foot 
(cubic meter) for DRILLING AND SETTING SOLDIER PILES (IN SOIL) and DRILLING AND 
SETTING SOLDIER PILES (IN ROCK).  The required shaft excavation, soldier pile encasement 
concrete and any CLSM backfill required around each soldier pile will not be paid for separately 
but shall be included in this item. 
 
Timber lagging will be paid for at the contract unit price per square foot (square meter) for 
UNTREATED TIMBER LAGGING, or TREATED TIMBER LAGGING as detailed on the plans.  
Precast concrete lagging will be paid for at the contract unit price per square foot (square meter) 
for PRECAST CONCRETE LAGGING as detailed on the plans. 
 
The secant lagging will be paid for at the contract unit price per cubic foot (cubic meter) for 
SECANT LAGGING.  The required shaft excavation and CLSM backfill required to fill that 
excavation shall be included in this item. 
 
Obstruction mitigation shall be paid for according to Article 109.04. 
 
No additional compensation, other than noted above, will be allowed for removing and disposing 
of excavated materials, for furnishing and placing concrete, CLSM, bracing, lining, temporary 
casings placed and removed or left in place, or for any excavation made or concrete placed 
outside of the plan diameter(s) of the shaft(s) specified. 
 



 
DRIVEN SOLDIER PILE RETAINING WALL 
Effective:  November 13, 2002 
Revised:  January 3, 2014 
 
Description.  This work shall consist of providing all labor, materials, and equipment necessary 
to fabricate, furnish, and drive the soldier piles into position to the specified elevations.  Also 
included in this work is the furnishing and installation of lagging.  All work shall be according to 
the details shown on the plans and as directed by the Engineer. 
 
The remainder of the retaining wall components, if any, as shown on the plans, such as 
concrete facing, shear studs, reinforcement bars, tie backs, hand rails, and various drainage 
items etc., are not included in this Special Provision but are paid for as specified elsewhere in 
this Contract. 
 
Materials.  The materials used for the soldier piles and lagging shall satisfy the following 
requirements: 
 
(a) The structural steel components for the soldier piles shall conform to the requirements of 

AASHTO M270, Grade 36 (AASHTO M270M, Grade 250), unless otherwise designated on 
the plans. 

 
(b) The Controlled Low-Strength Material (CLSM), used for backfilling shaft excavations to the 

existing ground surface, shall be according to the Section 1019. 
 
(c) Timber Lagging.  The minimum tabulated unit stress in bending (Fb), used for the design of 

the timber lagging, shall be 1000 psi (6.9 MPa) unless otherwise specified on the plans.  
When treated timber lagging is specified on the plans, the method of treatment shall be 
according to Article 1007.12.  All timber shall meet the inspection requirements of Article 
1007.01. 
 

(d) Precast Concrete Lagging.  Precast concrete lagging shall be according to Section 504 of 
the Standard Specifications, except as modified herein.  Unless specified otherwise, precast 
concrete lagging surfaces exposed to view in the completed wall shall be finished according 
to Article 503.15.  When specified on the plans, the exposed surface shall be finished with a 
concrete form liner approved by the Engineer.  The back face of the panel shall be roughly 
screeded to eliminate open pockets of aggregate and surface distortions in excess of 1/4 in.  
Reinforcement for precast concrete lagging shall be epoxy coated.  Lifting inserts shall have 
a total minimum design capacity based on yield strength of 4 times the dead load calculated 
for the width of lagging used.  Fabric bearing pads, when specified on the plans, shall meet 
the requirements of Section 1082.  Threaded inserts, or other accessories, cast into the 
precast concrete lagging shall be galvanized according to AASHTO M111 or M232 as 
applicable. 

 
Construction Requirements.  The Contractor shall satisfy the following requirements: 
 



(a) Soldier Pile Fabrication and Placement.  The soldier pile is defined as the structural steel 
section(s) shown on the plans as well as any connecting plates used to join multiple 
sections.  The types of soldier piles shall be defined as HP, W Sections, or Built-Up 
Sections.  Cleaning and painting of all steel components, when specified, shall be as shown 
on the plans and accomplished according to Section 506.  This work will not be paid for 
separately, but shall be considered included in the cost of Furnishing Soldier Piles of the 
type specified.  

The soldier pile shall be shop fabricated such that no field welding is required.  Piles shall be 
supplied and driven without splices unless approved by the Engineer.  Soldier piles 
furnished with extra length shall be driven to the required tip elevation and cut to satisfy the 
top of pile elevation or driven past the required tip elevation to avoid cutting.  Standard 
vibratory or impact hammers may be used to install the soldier piles.  The Contractor shall 
use suitable bracing or pile leads to maintain the position of the soldier pile while driving 
such that the final location will satisfy the Construction Tolerances portion of this Special 
Provision.  At the contractors option and at no extra cost to the department, the piles may be 
installed by setting them in predrilled excavations and backfilling with CLSM according to 
Section 593.  The drilling methods used to maintain the shaft excavation side wall stability 
during the various phases of shaft excavation and concrete placement, must be appropriate 
for the site conditions encountered. 

(b) Obstructions.  Obstructions shall be defined as any object (such as but not limited to, 
boulders, logs, old foundations, etc.) that cannot be penetrated with normal pile driving 
procedures, but requires special augers, tooling, core barrels or rock augers to remove the 
obstruction.  When obstructions are encountered, the Contractor shall notify the Engineer 
and upon concurrence of the Engineer, the Contractor shall begin working to core, break up, 
push aside, or remove the obstruction. 

(c) Construction Tolerances.  The soldier piles shall be installed to satisfy the following 
tolerances: 

(1) The center of the soldier pile shall be within 2 in. (50 mm) of plan location in any 
direction at the top of the pile. 

(2) The out of vertical plumbness of the soldier pile shall not exceed 1/8 in./ft. (10 mm/m). 

(3) The top of the soldier pile shall be within ±2 in. (±50 mm) of the plan elevation. 

(d) Timber Lagging.  Timber lagging, when required by the plans, installed below the original 
ground surface, shall be placed from the top down as the excavation proceeds.  Lagging 
shown above grade shall be installed and backfilled against prior to installing any permanent 
facing to minimize post construction deflections.  Over-excavation required to place the 
timber lagging behind the flanges of the soldier piles shall be the minimum necessary to 
install the lagging.  Any voids produced behind the lagging shall be filled with porous 
granular embankment at the Contractors expense.  When the plans require the Contractor 
to design the timber lagging, the design shall be based on established practices published in 
FHWA or AASHTO documents considering lateral earth pressure, construction loading, 



traffic surcharges and the lagging span length(s).  The nominal thickness of the lagging 
selected shall not be less than 3 in. (75 mm) and shall satisfy the minimum tabulated unit 
stress in bending (Fb) stated elsewhere in this Special Provision.  The Contractor shall be 
responsible for the successful performance of the lagging system until the concrete facing is 
installed.  When the nominal timber lagging thickness(s) and allowable stress are specified 
on the plans, the timber shall be rough cut or surfaced and according to Article 1007.03. 
 

(e) Precast Concrete Lagging.  Precast concrete lagging, when required by the plans, installed 
below the original ground surface, shall be placed from the top down as the excavation 
proceeds.  Lagging shown above grade shall be installed and backfilled against prior to 
installing any permanent facing to minimize post construction deflections.  Over-excavation 
required to place the precast lagging behind the flanges of the soldier piles shall be the 
minimum necessary to install the lagging.  Any voids produced behind the lagging shall be 
filled with porous granular embankment at the Contractor’s expense.  When the plans 
require the Contractor to design the precast concrete lagging, the design shall be based on 
established practices published in FHWA or AASHTO documents considering lateral earth 
pressure, construction loading, traffic surcharges and the lagging span length(s).  The 
Contractor shall be responsible for the successful performance of the lagging system until 
the permanent concrete facing, when specified on the plans, is installed.   

The precast concrete lagging shall be reinforced with a minimum of 0.31 square inches/foot 
(655 Sq. mm/meter) of horizontal and vertical reinforcement per unit width of lagging with a 
minimum thickness of 3 in. (75 mm). 

When precast concrete lagging is exposed to view in the completed wall, shop drawings for 
the lagging shall be submitted according to Article 1042.03(b) and Article 105.04 of the 
Standard Specifications.  The supplier selected by the Contractor shall submit complete 
design calculations and shop drawings, prepared and sealed by an Illinois Licensed 
Structural Engineer, for approval by the Engineer.  

 
(f) Structure Excavation.  When structure excavation is necessary to place a concrete facing, it 

shall be made and paid for according to Section 502 except that the horizontal limits for 
structure excavation shall be from the face of the soldier pile to a vertical plane 2 ft. (600 
mm) from the finished face of the wall.  The depth shall be from the top of the original 
ground surface to the bottom of the concrete facing.  The additional excavation necessary to 
place the lagging whether through soil or CLSM shall be included in this work. 

(g) Geocomposite Wall Drain.  When required by the plans, the geocomposite wall drain shall 
be installed and paid for according to Section 591 except that, in the case where a concrete 
facing is specified on the plans, the wall drain shall be installed on the concrete facing side 
of the lagging with the pervious (fabric) side of the drain installed to face the lagging.  When 
a concrete facing is not specified on the plans, the pervious (fabric) side of the drain shall be 
installed to face the soil.  In this case, the drain shall be installed in stages as the lagging is 
installed.  The wall drain shall be placed in sections and spliced, or kept on a continuous roll, 
so that as each piece of lagging is placed, the drain can be properly located as the 
excavation proceeds. 



Method of Measurement.  The furnishing and driving of soldier piles will be measured for 
payment in feet (meters) along the centerline of the soldier pile for each of the types specified.  
The length shall be determined as the difference between the plan top of soldier pile and the 
required tip elevation. 
 
Timber and precast lagging shall be measured for payment in square feet (square meters) of 
timber lagging installed to the limits as shown on the plans.  The quantity shall be calculated 
using the minimum lagging length required on the plans multiplied by the as installed height of 
lagging, for each bay of lagging spanning between the soldier piles. 
 
Basis of Payment.  The furnishing of soldier piles will be paid for at the contract unit price per 
foot (meter) for FURNISHING SOLDIER PILES, of the type specified, for the total number of 
feet (meters) required by the plan design. 
 
The driving of soldier piles will be paid for at the contract unit price per foot (meter) for DRIVING 
SOLDIER PILES.  Any bracing, cutoffs, or splicing required will not be paid for separately but 
shall be included in this item. 
 
The timber lagging will be paid for at the contract unit price per square foot (square meter) for 
UNTREATED TIMBER LAGGING, or TREATED TIMBER LAGGING as detailed on the plans. 
Precast concrete lagging will be paid for at the contract unit price per square foot (square meter) 
for PRECAST CONCRETE LAGGING as detailed on the plans. 
 
Obstruction mitigation shall be paid for according to Article 109.04. 



TEMPORARY SOIL RETENTION SYSTEM 
Effective:  December 30, 2002 
Revised :  May 11, 2009 
 
Description.  This work shall consist of designing, furnishing, installing, adjusting for stage 
construction when required and subsequent removal of the temporary soil retention system 
according to the dimensions and details shown on the plans and in the approved design submittal. 
 
General.  The temporary soil retention system shall be designed by the Contractor as a minimum, 
to retain the exposed surface area specified in the plans or as directed by the Engineer. 
 
The design calculations and details for the temporary soil retention system proposed by the 
Contractor shall be submitted to the Engineer for approval.  The calculations shall be prepared 
and sealed by an Illinois Licensed Structural Engineer.  This approval will not relieve the 
Contractor of responsibility for the safety of the excavation.  Approval shall be contingent upon 
acceptance by all involved utilities and/or railroads. 
 
Construction.  The Contractor shall verify locations of all underground utilities before installing any 
of the soil retention system components or commencing any excavation.  Any disturbance or 
damage to existing structures, utilities or other property, caused by the Contractor’s operation, 
shall be repaired by the Contractor in a manner satisfactory to the Engineer at no additional cost 
to the Department.  The soil retention system shall be installed according to the Contractor’s 
approved design, or as directed by the Engineer, prior to commencing any related excavation.  If 
unable to install the temporary soil retention system as specified in the approved design, the 
Contractor shall have the adequacy of the design re-evaluated.  Any reevaluation shall be 
submitted to the Engineer for approval prior to commencing the excavation adjacent to the area in 
question.  The Contractor shall not excavate below the maximum excavation line shown in the 
approved design without the prior permission of the Engineer.  The temporary soil retention 
system shall remain in place until the Engineer determines it is no longer required. 
 
The temporary soil retention system shall be removed and disposed of by the Contractor when 
directed by the Engineer.  When allowed, the Contractor may elect to cut off a portion of the 
temporary soil retention system leaving the remainder in place.  The remaining temporary soil 
retention system shall be removed to a depth which will not interfere with the new construction, 
and as a minimum, to a depth of 12 in. (300 mm) below the finished grade, or as directed by the 
Engineer.  Removed system components shall become the property of the Contractor. 
 
When an obstruction is encountered, the Contractor shall notify the Engineer and upon 
concurrence of the Engineer, the Contractor shall begin working to break up, push aside, or 
remove the obstruction.  An obstruction shall be defined as any object (such as but not limited to, 
boulders, logs, old foundations etc.) where its presence was not obvious or specifically noted on 
the plans prior to bidding, that cannot be driven or installed through or around, with normal driving 
or installation procedures, but requires additional excavation or other procedures to remove or 
miss the obstruction. 
 



Method of Measurement.  The temporary soil retention system furnished and installed according 
to the Contractor’s approved design or as directed by the Engineer will be measured for payment 
in place, in square feet (square meters).  The area measured shall be the vertical exposed 
surface area envelope of the excavation supported by temporary soil retention system.  Portions 
of the temporary soil retention system left in place for reuse in later stages of construction shall 
only be measured for payment once. 
 
Any temporary soil retention system installed beyond those dimensions shown on the contract 
plans or the approved contractor’s design without the written permission of the Engineer, shall not 
be measured for payment but shall be done at the contractor’s own expense. 
 
Basis of Payment.  This work will be paid for at the contract unit price per square foot (square 
meter) for TEMPORARY SOIL RETENTION SYSTEM. 
 
Payment for any excavation, related solely to the installation and removal of the temporary soil 
retention system and/or its components, shall not be paid for separately but shall be included in 
the unit bid price for TEMPORARY SOIL RETENTION SYSTEM.  Other excavation, performed 
in conjunction with this work, will not be included in this item but shall be paid for as specified 
elsewhere in this contract. 
 
Obstruction mitigation shall be paid for according to Article 109.04 of the Standard 
Specifications. 
 



 
BRIDGE DECK THIN POLYMER OVERLAY 
Effective: May 7, 1997 
Revised: February 6, 2013 
 
Description.  This work shall consist of furnishing and applying a thin, multiple-layer polymer 
overlay to the bridge deck as shown on the plans.  The total thickness of the overlay system 
shall not exceed 3/8 inch (10 mm). 
 
This work shall also include the final surface preparation of the existing concrete deck by 
shotblasting after all repairs have been completed and cured as specified. 
 
The supplier of the material shall furnish a technical representative at the job site at all times 
during overlay placement. 
 
Materials.  The manufacturer of the materials shall supply Material Safety Data Sheets (MSDS) 
detailing the appropriate safety and handling considerations.  These MSDS shall be prominently 
displayed at the storage site and all workers shall be thoroughly familiar with safety precautions 
prior to handling the material. 
 
(a) Epoxy Binder.  The epoxy resin base and hardener shall be composed of a two-component, 

100% solids, 100% reactive, thermosetting compound with the following properties: 
 

Property RequirementsA Test Method 

Viscosity (Poises) 7 – 35 ASTM D 2393, Brookfield 
RVT, Spindle No. 3, 20 rpm 

Gel Time (Minutes) 15 – 45 ASTM C 881, Paragraph 
11.2, ModifiedB 

7-day Tensile Strength  

In psi (kPa) 

1,100 – 5,000 

(7,600 – 34,500) 

ASTM D 638 

7-day Elongation (%) 20 – 80 ASTM D 638 

7-day Max. Absorption (%) 1.5 ASTM D 570 

Shore D Hardness 58 – 75 ASTM D 2240-86 

28-day Max. Chloride 
Permeability (Coulombs) 

100 AASHTO T 277 

Infrared Spectrum C AASHTO T 237, Paragraphs 
4 and 5 

ABased on specimens or samples cured or aged and tested at 75°F 



BUse a 70 ml sample instead of a 60 gram sample. 
CTo be established for each component by each manufacturer. 

 
 
(b) Aggregate.  The aggregate shall contain less than 0.2 percent moisture and be clean and 

free of dust.  The aggregate shall have a Mohs scale hardness greater than 6 and shall 
consist of bauxite, crushed porphyry, aluminum oxide, or other similarly hard, durable, 
angular shaped aggregate, as recommended by the manufacturer and approved by the 
Engineer.  Wet bottom boiler coal slag shall not be used. 
 
The aggregate shall conform to the following gradation: 
 

Sieve Size % Passing by Weight 

No. 4 (4.75 mm) 100 

No. 8 (2.36 mm) 30 – 75 

No. 16 (1.18 mm) 0 – 5 

No. 30 (0.60 mm) 0 – 1 

 
 

(c) Polymer Overlay System.  The polymer overlay system shall have the following properties: 
 
 

Property RequirementsA Test Method 

Minimum Compressive 
Strength at 8 Hrs. psi (kPa) 

1,000 (6,900) ASTM C 579 Method B, 
ModifiedB 

Minimum Compressive 
Strength at 48 Hrs. psi (kPa) 

5,000 (34,500) Same as Above 

Thermal Compatibility No Delaminations ASTM C 884 

Minimum Pull-off Strength at 
24 Hours psi (kPa) 

250 (1,700) ACI 503R, Appendix A 

ABased on specimens or samples cured or aged and tested at 75°F 
BPlastic inserts that will provide 2 inch by 2 inch (51 mm by 51 mm) cubes shall be placed in the oversized brass 
molds. 
 
At the pre-construction conference, the Contractor shall provide the Engineer with the 
source of the material that will be used.  The manufacturer shall furnish samples of resin 
material and aggregate as required by the Engineer. 



The Department will maintain an Approved List of Bridge Deck Thin Polymer Overlay 
Systems, and independent laboratory test results showing the product meets the 
Department specifications will be required. 

 
Equipment.  The equipment used shall be subject to the approval of the Engineer and shall 
meet the following requirements: 
 
(a) Surface Preparation Equipment.  Surface preparation equipment shall be according to the 

applicable portions of Section 1100 and the following: 
 

(1) Mechanical Scarifying Equipment. Scarifying equipment shall be a power-operated, 
mechanical scarifier capable of uniformly scarifying or removing the existing concrete 
surface and new patches to the depths required in a satisfactory manner.  Other types of 
removal devices may be used if their operation is suitable and they can be demonstrated 
to the satisfaction of the Engineer. 

 
(2) Shotblasting Equipment.  The blasting medium shall be steel shot.  The size and 

hardness of the shot, the flow of the shot, the forward speed, and the number of passes 
shall be as recommended by the manufacturer.  The shotblasting equipment shall be 
capable of removing weak concrete at the surface, including the microfractured concrete 
surface layer remaining as a result of mechanical scarification, and shall have oil traps.  
The cleaning residue shall be contained and removed by the shotblasting equipment. 

 
(3) Hand-Held Blast Cleaning Equipment.  Blast cleaning using hand-held equipment shall 

be performed by abrasive blasting.  Hand-held blast cleaning equipment shall have oil 
traps. 

 
(4) Power-Driven Hand Tools.  Power driven hand tools will be permitted.  Jackhammers 

shall be lighter than the nominal 45 pound (20 kg) class.  Jackhammers or chipping 
hammers shall not be operated at angles in excess of 45 degrees, measured from the 
surface of the slab. 

 
(b) Pull-off Test Equipment.  Equipment used to perform pull-off testing shall be either approved 

by the Engineer, or obtained from one of the following approved sources: 
 

James Equipment Germann Instruments, Inc. 
007 Bond Tester BOND-TEST Pull-off System 
800-426-6500 847-329-9999 
 
SDS Company 
DYNA Pull-off Tester 
805-238-3229 
 
Pull-off test equipment shall include all miscellaneous equipment and materials to perform 
the test and clean the equipment, as indicated in the Illinois Pull-off Test (Surface or Overlay 
Method).  Prior to the start of testing, the Contractor shall submit to the Engineer a technical 



data sheet and material safety data sheet for the epoxy used to perform the testing.  For 
solvents used to clean the equipment, a material safety data sheet shall be submitted. 

 
(c) Overlay Application Equipment.  For mechanical applications, the equipment shall consist of 

an epoxy distribution system, aggregate dispersing equipment, sweeper broom or vacuum 
truck, and a source of lighting if work is to be performed at night.  The epoxy distribution 
system shall thoroughly blend the epoxy components so that the resulting product has the 
same material properties as certified in the Materials section.  The Engineer reserves the 
right to sample from the epoxy distribution system at any time during placement operations.  
The aggregate spreader shall be propelled in such a manner as to uniformly apply the 
aggregate so that 100 percent of the epoxy material is covered to excess.  The sweeper 
broom or vacuum truck shall be self-propelled.  Equipment shall provide compressed air that 
is free from oil and water. 
 
For hand applications, the equipment shall consist of calibrated containers, a paddle-type 
mixer, squeegees or rollers, and a broom.  All equipment shall be suitable for mixing and 
placement according to the epoxy manufacturer’s recommendations. 
 

Construction.  All hot-mix asphalt removal and deck repairs shall be performed and cured 
according to the Special Provision for “Deck Slab Repair” prior to any surface preparation 
operations.  The thin polymer overlay shall not be placed on any concrete surface that is less 
than 28 days old. 
 
(a) Surface Preparation. 

 
(1) Bridge Deck Scarification.  When specified, concrete bridge deck scarification shall be 

performed to the depth noted on the plans.  Sidewalks, curbs, drains, reinforcement, 
and/or existing transverse and longitudinal joints that are to remain in place shall be 
protected from damage during scarification and cleaning operations.  All damage caused 
by the Contractor shall be corrected at the Contractor’s expense, to the satisfaction of 
the Engineer. 
 
The scarification work shall consist of removing the designated concrete deck surface 
using mechanical scarifying equipment.  In areas of the deck that are not accessible to 
the scarifying equipment, power-driven hand tools will be permitted. 
 
A trial section located on the existing deck surface will be designated by the Engineer.  
The Contractor shall demonstrate that the equipment, personnel, and methods of 
operation are capable of producing results that are satisfactory to the Engineer.  The trial 
section will consist of an area of approximately 30 sq. ft. (3 sq m). 
 
Once the settings are established, they shall not be changed without the permission of 
the Engineer.  The removal shall be verified, as necessary, at least every 16 ft. (5 m) 
along the cutting path.  If concrete is being removed below the desired depth, the 
equipment shall be reset or recalibrated. 
 



All areas designated to be scarified shall be scarified uniformly to the depth as specified 
on the plans, but shall not exceed 1 in. (25 mm).  Concrete removal below the specified 
depth shall be replaced at the Contractor’s expense, to the satisfaction of the Engineer. 
 

(2) Deck Patching.  After bridge deck scarification, the deck shall be thoroughly cleaned of 
broken concrete and other debris.  The Engineer will sound the scarified deck and all 
unsound areas will be marked for removal and repairs.  All designated patching shall be 
completed according to the Special Provision for “Deck Slab Repair.” 
 
Patching shall be completed prior to final surface preparation.  Patches shall be struck 
off and then roughened with a suitable stiff bristled broom or wire brush to provide a 
rough texture design to promote bonding to the overlay.  Hand finishing of the patch 
surface shall be kept to a minimum to prevent overworking of the surface. 
 

(3) Final Surface Preparation.   Final surface preparation shall consist of the operation of 
shotblasting equipment to remove any weak concrete at the surface, including the 
microfractured concrete surface layer remaining as a result of mechanical scarification.  
Any areas determined by the Engineer to be inaccessible to the shotblasting equipment 
shall be thoroughly blast cleaned with hand-held equipment. 
 
Final surface preparation shall also include the cleaning of all dust, debris, and concrete 
fines from the deck surface including vertical faces of curbs and barrier walls up to a 
height of 1 in. (25 mm) above the overlay.  Compressed air shall be used for this 
operation.  When using compressed air, the air stream must be free of oil.  Any grease, 
oil, or other foreign matter that rests on or has absorbed into the concrete shall be 
removed completely. 
 
After the final surface preparation has been completed and before placement of the 
overlay, the prepared deck surface will be tested by the Engineer according to the Illinois 
Pull-off Test (Surface Method).  The Contractor shall provide the test equipment. 
 
a. Start-up Testing.  Prior to the first overlay placement, the Engineer will evaluate the 

shotblasting method.  The start-up area shall be a minimum of 600 sq. ft. (56 sq. m).  
After the area has been prepared, six random test locations will be determined by the 
Engineer, and tested according to the Illinois Pull-off Test (Surface Method). 
 
The average of the six tests shall be a minimum of 175 psi (1,200 kPa) and each 
individual test shall have a minimum strength of 160 psi (1,100 kPa).  If the criteria 
are not met, the Contractor shall adjust the shotblasting method.  Start-up testing will 
be repeated until satisfactory results are attained. 
 
Once an acceptable shotblasting procedure (speed, size of shot, etc.) is established, 
it shall be continued for the balance of the work.  The Contractor may, with 
permission of the Engineer, change the shotblasting procedure or equipment, in 
which case additional start-up testing will be required. 
 



b. Lot Testing.  After start-up testing has been completed, the following testing 
frequency will be used.  For each structure, each stage will be divided into lots of not 
more than 4500 sq. ft. (420 sq m).  Three random test locations will be determined 
by the Engineer, and tested according to the Illinois Pull-off Test (Surface Method). 
 
The average of the three tests shall be a minimum of 175 psi (1,200 kPa) and each 
individual test shall have a minimum strength of 160 psi (1,100 kPa).  In the case of a 
failing individual test or a failing average of three tests, the Engineer will determine 
the area that requires additional surface preparation by the Contractor.  Additional 
test locations will be determined by the Engineer. 
 

In addition to start-up and lot testing, the Department may require surface pull-off testing 
of areas inaccessible to shotblasting equipment and blast cleaned with hand-held 
equipment.  The Engineer will determine each test location, and each individual test 
shall have a minimum strength of 175 psi (1,200 kPa). 

 
(b) Application of Overlay 

 
(1) Overlay Placement.  The handling and mixing of the epoxy resin and hardening agent 

shall be performed in a safe manner to achieve the desired results according to the 
manufacturer’s written recommendations.  Overlay materials shall not be placed when 
ambient air temperatures are below 55°F (13°C) or above 90°F (32°C), or when deck 
temperature is below 60°F (16°C).  All components shall have a temperature no less 
than 60°F (16°C) immediately before mixing and placement.  Overlay materials shall not 
be placed when rain is forecast within 24 hours of application. 
 
There shall be no visible moisture present on the surface of the concrete at the time of 
application of the thin polymer overlay.  A plastic sheet left taped in place for a minimum 
of two hours, according to ASTM D 4263, shall be used to identify moisture in the deck. 
 
Construction traffic shall not be allowed on any portion of the deck that has been 
shotblasted or on the overlay without approval from the Engineer.  Overlay placement 
shall begin as soon as possible after the surface preparation operation.  In no case shall 
the time between surface preparation and application of the first lift exceed 24 hours. 
 
The polymer overlay shall consist of a two-course application of epoxy and aggregate.  
Each of the two courses shall consist of a layer of epoxy covered with a layer of 
aggregate in sufficient quantity to completely cover the epoxy.  The total thickness of the 
overlay shall not be less than 1/4 inch (6 mm).  The dry aggregate shall be applied in 
such a manner as to cover the epoxy mixture completely within five minutes of 
application.  The dry aggregate shall be sprinkled or dropped vertically in a manner such 
that the level of the epoxy mixture is not disturbed.  First course applications that do not 
receive enough aggregate prior to gel shall be removed and replaced.  A second course 
applied with insufficient aggregate may be left in place, but will require additional 
applications before opening to traffic. 
 



The preceding course of thin polymer overlay shall be cured until brooming or 
vacuuming can be performed without tearing or otherwise damaging the surface prior to 
application of succeeding courses.  No traffic or equipment shall be permitted on the 
overlay surface during the curing period. 
 
After the curing period, all loose aggregate shall be removed by brooming or vacuuming 
before the next overlay course is applied.  This procedure is repeated until the minimum 
overlay thickness is achieved. 
 
Unless otherwise specified, the thin polymer overlay courses may be applied over the 
expansion joints and joint seals of the bridge deck.  The expansion joints and joint seals 
shall be protected by a bond breaker.  Prior to opening any application to traffic, the 
overlay over each joint shall be removed. 
 
Before opening to traffic, at least one pull-off test location per lane, per 100 feet (30 m) 
of bridge length will be designated by the Engineer.  Pull-off testing shall be performed 
according to the Illinois Pull-off Test (Overlay Method).  The Contractor shall provide the 
test equipment.  Each individual test shall have a minimum strength of 150 psi (1,000 
kPa).  Unacceptable test results will require removal and replacement of the overlay at 
the Contractor’s expense, and the locations will be determined by the Engineer. 
 
The thickness of the overlay shall be verified to be at least 1/4 inch (6 mm) thick, as 
measured from the deck surface to the top of the resin.  Cores from pull-off tests shall be 
used to determine overlay thickness.  Thin areas shall be re-coated and re-tested at no 
additional cost to the Department. 
 
If additional applications are required due to deficient thickness or insufficient aggregate, 
the Engineer may require additional pull-off strength tests to verify the Contractor’s 
procedures. 
 
Pull-off test locations, thickness test locations, and any debonded areas shall be 
repaired before final acceptance. 
 

(2) Curing.  The Contractor shall plan and prosecute the work so as to provide at least eight 
hours of curing or the minimum cure as prescribed by the manufacturer prior to opening 
that section to public or construction traffic. 

 
(3) Storage and Handling.  Resin materials shall be stored in their original containers inside 

a heated warehouse in a dry area.  Storage temperatures shall be maintained between 
60 – 90°F (16 – 32°C) 
 
The resin material shall be stored on the job site in a trailer, protected from moisture, 
and maintained within a temperature range of 60 – 90°F (16 – 32°C). 
 



Protective gloves and goggles shall be provided by the Contractor to workers that are 
directly exposed to the resin material.  Product Safety Data Sheets from the 
manufacturer shall be provided for all workers by the Contractor. 
 
All aggregates shall be stored in a dry environment and shall be protected from 
contaminants on the job site.  Aggregate that is exposed to rain or other moisture shall 
be rejected. 

 
Method of Measurement.  The area of scarification on the bridge deck will be measured for 
payment in square yards (square meters). 
 
The area of thin polymer overlay will be measured in square yards (square meters) of horizontal 
deck area, completed and accepted. 
 
Basis of Payment.  This work shall be paid for at the contract unit price per square yard (square 
meter) for BRIDGE DECK THIN POLYMER OVERLAY of the thickness specified.   
 
The concrete bridge deck scarification will be paid for at the contract unit price per square yard 
(square meter) for CONCRETE BRIDGE DECK SCARIFICATION of the thickness specified. 



GEOTEXTILE RETAINING WALLS 
Effective:  September 19, 2003 
Revised:  July 26, 2013 
 
Description.  This work shall consist of furnishing the materials and the constructing of the 
geotextile retaining wall to the lines, grades and dimensions shown on the plans and as directed 
by the Engineer.  The geotextile wall shall consist of successive layers of geotextile fabric 
anchored by placing select fill retained at the face by extending the fabric over a removable form 
brace and re-embedding the remaining fabric back into the select fill.  The materials and 
construction methods shall comply with this Special Provision and the requirements specified by 
the geotextile supplier selected by the Contractor. 
 
Submittals.  The Contractor shall submit calculations demonstrating that the geotextile fabric 
they propose to use will provide an allowable tensile strength above the minimum value (T min) 
specified in the contract plans.  No work or ordering of materials for the geotextile wall shall be 
done until the submittal has been approved by the Engineer. 
 
Materials.  The Geotextile wall shall conform to the supplier's standards and the following: 
 
(a) The geotextile shall satisfy the requirements of article 1080.05 and shall have both a 

minimum Ultraviolet (UV) Stability (percent strength retained according to ASTM D 4355) of 
70 percent as well as a minimum permeability of 0.08 ft./min. (0.04 cm/sec) according to 
ASTM D 4491.  In addition to satisfying these properties, the allowable strength of the fabric 
shall meet or exceed the (Tmin) strength specified on the plans.  The geotextile allowable 
strength shall be determined according to the procedure covered in the Design Criteria 
Section of this specification. 
 
The Contractor shall submit to the Engineer a manufacturer’s certification which shall 
include the manufacturer’s name, address, the geotextile product name, polymer type, and 
the products physical properties.  The physical properties submitted shall include weight, 
grab strength, grab elongation, equivalent opening size, UV stability, permeability, and the 
allowable strength.  The Contractor may be requested by the Engineer to submit a sample 
of the geotextile for testing by the department. 
 
During shipment and storage, the geotextile shall be kept dry and wrapped in UV resistant 
material capable of protecting it from damage from sunlight and other elements. 

 
(b) The select fill, defined as the material placed in the geotextile reinforced volume, shall be 

according to Sections 1003 and 1004 of the Standard Specifications and the following: 
 

(1) Select Fill Gradation.  Either a coarse aggregate or a fine aggregate may be used.  For 
coarse aggregate, gradations CA 12 thru CA 16 may be used.  For fine aggregate, 
gradations FA 1, FA 2, or FA 20 may be used. 

 
(2) Select Fill Quality.  The coarse or fine aggregate shall have a maximum sodium sulfate 

(Na2SO4) loss of 15 percent according to Illinois Modified AASHTO T 104 



(3) Select Fill Internal Friction Angle.  The effective internal friction angle for the coarse or 
fine aggregate shall be a minimum 34 degrees according to AASHTO T 236 on samples 
compacted to 95 percent density according to Illinois Modified AASHTO T 99.  The 
AASHTO T 296 test with pore pressure measurement may be used in lieu of AASHTO T 
236.  If the vendor’s design uses a friction angle higher than 34 degrees, as indicated on 
the approved shop drawings, this higher value shall be taken as the minimum required. 

 
(4) Test Frequency.  Prior to start of construction, the Contractor shall provide an internal 

friction angle test results to show the select fill material meets the specification 
requirement.  This test result shall be no more than 12 months old.  In addition, a sample 
of select fill material will be obtained for testing and approval by the Department.  
Thereafter, the minimum frequency of sampling and testing at the jobsite will be one per 
40,000 tons (36,300 metric tons) of select fill material.  Testing to verify the internal 
friction angle will be required when the wall design utilizes a minimum effective internal 
friction angle greater than 34 degrees, or when crushed coarse aggregate is not used. 

 
(c) The embankment material behind the select fill shall be according to Section 202 and/or 

Section 204. 
 
Design Criteria.  The Contractor is responsible for selecting a geotextile fabric which will 
provide an allowable tensile strength larger than the minimum value (T min) specified on the 
plans.  The Contractor shall consider the project specific strength reduction due to long-term 
creep, chemical and biological degradation, as well as installation damage in their calculations 
to determine the allowable tensile strength of the geotextile selected for use.  The determination 
of the allowable tensile strength of the fabric shall follow the AASHTO Design Specifications for 
Mechanically Stabilized Earth Wall Design, Allowable Stresses using geosynthetic 
reinforcement.  The design life for this wall shall be 3 years unless otherwise indicated on the 
plans. 
 
Construction.  Prior to wall construction, the foundation soils supporting the wall shall be 
graded to a level uniform condition and compacted such that it is free from ruts and protruding 
objects such as rocks or sticks for a width equal to the length of the geotextile reinforcement.  
Any foundation soils found to be unsuitable shall be removed and replaced, as directed by the 
Engineer, and shall be paid for separately according to Section 202. 
 
Wall construction shall begin at the lowest level of the wall and each layer shall be placed 
horizontally as shown in the construction sequence on the plans. The geotextile shall be 
stretched out in the direction perpendicular to the wall face to ensure that no slack or wrinkles 
exist in the geotextile prior to select fill placement.  The select fill shall be placed or pushed onto 
the geotextile in a manner that does not distort or distress the fabric.  The select fill shall not be 
dropped onto the fabric from a distance of more than 4.75 ft. (1.5 m) and end dumping select fill 
from trucks directly onto the fabric shall not be permitted.  A minimum of 4 in. (100 mm) of select 
fill material must be present between the geotextile and any equipment tires or tracks and 
sudden turning of equipment on the select fill shall be not be permitted to prevent construction 
damage or distortion to the fabric.  Any damage to the fabric shall be repaired by the Contractor 
as required by the Engineer at no additional cost to the Department. 



 
As select fill material is placed against the form brace, the form brace shall be maintained in 
position to produce proper fabric face alignment after the form brace is removed.  The 
removable form brace detail shown in the plans is provided as a guide, the Contractor shall be 
responsible for the actual form brace used to support the fabric face.   
 
Select fill shall be compacted in 6 in. (150 mm) maximum lifts and the minimum required 
compaction shall be 95 percent of maximum density as determined by Illinois Modified AASHTO 
T 99. Sheepsfoot rollers or other rollers with protrusions shall not be used.  Compaction in a 
strip 3 ft. (1 m) wide adjacent to the backside of the panels shall be achieved using a minimum 
of 3 passes of a light weight mechanical tamper, roller or vibratory system.  The embankment 
placement shall closely follow the erection of each lift of geotextile and select fill.  The select fill 
material should be roughly leveled and compacted prior to placing the next level of geotextile. At 
the end of each day’s operations, the Contractor shall shape the last level of select fill to permit 
runoff of rainwater away from the wall face.  The Engineer will perform one density test per 5000 
cu yd (3800 cu m) and not less than one test per 2 ft (0.6 m) of lift. 
 
Where geotextile fabric splices perpendicular to the wall face are required to connect separate 
pieces of geotextile, the fabric shall be overlapped by at least 4 ft. (1.2 m).  No splices are 
allowed parallel to the wall face as the geotextile must extend continuously from the rear limits 
of the soil reinforcement, around the face and terminate at the end of the re-embedment length. 
 
At locations where the plans specify a change of wall alignment, the fabric shall be neatly folded 
over itself to create inside turns or it may be cut perpendicular to the wall face and lapped at the 
wall face for outside wall turns to ensure no loss of select fill.  Fabric layers shown terminating 
against a cut slope, sheet piling, concrete walls or other structures must have at least 3 ft. (1 
meter) of additional fabric extending past or placed against the surface, neatly folded back in 
such a manner to ensure adequate embedment and no loss of select fill. 
 
The thickness of each geotextile reinforcement layer shall be within 3 in. (75 mm) of that shown 
on the plans.  The offset of the wall face bulge shall be within 5 in. (125 mm) of that shown on 
the plans at each layer, and along the entire length of wall.  Failure to meet this tolerance may 
cause the Engineer to require the Contractor to disassemble and re-erect the affected portions 
of the wall. 
 
Method of Measurement.  Geotextile Retaining Wall will be measured for payment in square 
feet (square meters) of completed wall face.  The area will be calculated from the top limits of 
the geotextile to the bottom level of fabric reinforcement at each variation along the length of the 
wall. 
 
Basis of Payment.  This work will be paid for at the contract unit price per square foot (square 
meters) for GEOTEXTILE RETAINING WALL. 
 
Embankment placed outside of the select fill volume will be measured and paid for according to 
Sections 202 and/or 204 as applicable. 



PIPE UNDERDRAINS FOR STRUCTURES 
Effective: May 17, 2000 
Revised: January 22, 2010 
 
Description.  This work shall consist of furnishing and installing a pipe underdrain system as 
shown on the plans, as specified herein, and as directed by the Engineer. 
 
Materials.  Materials shall meet the requirements as set forth below: 
 
The perforated pipe underdrain shall be according to Article 601.02 of the Standard 
Specifications.  Outlet pipes or pipes connecting to a separate storm sewer system shall not be 
perforated. 
 
The drainage aggregate shall be a combination of one or more of the following gradations, FA1, 
FA2, CA5, CA7, CA8, CA11, or CA13 thru 16, according to Sections 1003 and 1004 of the 
Standard Specifications. 
 
The fabric surrounding the drainage aggregate shall be Geotechnical Fabric for French Drains 
according to Article 1080.05 of the Standard Specifications. 
 
Construction Requirements.  All work shall be according to the applicable requirements of 
Section 601 of the Standard Specifications except as modified below. 
 
The pipe underdrains shall consist of a perforated pipe drain situated at the bottom of an area of 
drainage aggregate wrapped completely in geotechnical fabric and shall be installed to the lines 
and gradients as shown on the plans. 
 
Method of Measurement. Pipe Underdrains for Structures shall be measured for payment in feet 
(meters), in place.  Measurement shall be along the centerline of the pipe underdrains.  All 
connectors, outlet pipes, elbows, and all other miscellaneous items shall be included in the 
measurement.  Concrete headwalls shall be included in the cost of Pipe Underdrains for 
Structures, but shall not be included in the measurement for payment. 
 
Basis of Payment.  This work will be paid for at the contract unit price per foot (meter) for PIPE 
UNDERDRAINS FOR STRUCTURES of the diameter specified.  Furnishing and installation of 
the drainage aggregate, geotechnical fabric, forming holes in structural elements and any 
excavation required, will not be paid for separately, but shall be included in the cost of the pipe 
underdrains for structures. 



STRUCTURAL REPAIR OF CONCRETE 
Effective: March 15, 2006 
Revised: April 18, 2014 
 
Description.  This work shall consist of structurally repairing concrete. 
 
Materials.  Materials shall be according to the following. 
 

Item Article/Section 
(a) Portland Cement Concrete (Note 1)  ......................................................................... 1020 
(b) R1 or R2 Concrete (Note 2) 
(c) Normal Weight Concrete (Notes 3 and 4) 
(d) Shotcrete (High Performance) (Note 5 and 6) 
(e) Reinforcement Bars  ............................................................................................. 1006.10 
(f) Anchor Bolts  ........................................................................................................ 1006.09 
(g) Water ........................................................................................................................ 1002 
(h) Curing Compound (Type I)  .................................................................................. 1022.01 
(i) Cotton Mats  ......................................................................................................... 1022.02 
(j) Protective Coat  .................................................................................................... 1023.01 
(k) Epoxy (Note 7)  ......................................................................................................... 1025 
(l) Mechanical Bar Splicers  .................................................................................... 508.06(c) 

 
Note 1. The concrete shall be Class SI, except the cement factor shall be a minimum 6.65 

cwt/cu yd (395 kg/cu m), the coarse aggregate shall be a CA 16, and the strength 
shall be a minimum 4000 psi (27,500 kPa) compressive or 675 psi (4650 kPa) 
flexural at 14 days.  A high range water-reducing admixture shall be used to obtain 
a 5-7 in. (125-175 mm) slump, but a cement factor reduction according to Article 
1020.05(b)(8) is prohibited.  A self-consolidating concrete mixture is also 
acceptable per Article 1020.04, except the mix design requirements of this note 
regarding the cement factor, coarse aggregate, strength, and cement factor 
reduction shall apply. 

 
Note 2. The R1 or R2 concrete shall be from the Department’s approved list of Packaged, 

Dry, Rapid Hardening, Cementitious Materials for Concrete Repairs.  The R1 or R2 
concrete shall comply with the air content and strength requirements for Class SI 
concrete as indicated in Note 1.  Mixing shall be per the manufacturer’s 
recommendations, except the water/cement ratio shall not exceed the value 
specified for Class SI concrete as indicated in Note 1.  A high range water-reducing 
admixture shall be used to obtain a 5-7 in. (125-175 mm) slump, and a retarder 
may be required to allow time to perform the required field tests.  The admixtures 
shall be per the manufacturer’s recommendation, and the Department’s approved 
list of Concrete Admixtures shall not apply. 

 
Note 3. The “high slump” packaged concrete mixture shall be from the Department’s 

approved list of Packaged, Dry, Formed, Concrete Repair Mixtures.  The materials 
and preparation of aggregate shall be according to ASTM C 387.  The cement 



factor shall be 6.65 cwt/cu yd (395 kg/cu m) minimum to 7.05 cwt/cu yd (418 kg/cu 
m) maximum.  Cement replacement with fly ash or ground granulated blast-furnace 
slag shall be according to Section 1020.  The “high slump” packaged concrete 
mixture shall have a water soluble chloride ion content of less than 0.40 lb/cu yd 
(0.24 kg/cu m).  The test shall be performed according to ASTM C 1218, and the 
“high slump” packaged concrete mixture shall have an age of 28 to 42 days at the 
time of test.  The ASTM C 1218 test shall be performed by an independent lab a 
minimum of once every two years, and the test results shall be provided to the 
Department.  The coarse aggregate shall be a maximum size of 1/2 in. (12.5 mm).  
The packaged concrete mixture shall comply with the air content and strength 
requirements for Class SI concrete as indicated in Note 1.  Mixing shall be per the 
manufacturer’s recommendations, except the water/cement ratio shall not exceed 
the value specified for Class SI concrete as indicated in Note 1.  A high range 
water-reducing admixture shall be used to obtain a 5-7 in. (125-175 mm) slump. 
The admixture shall be per the manufacturer’s recommendation, and the 
Department’s approved list of Concrete Admixtures shall not apply.  A maximum 
slump of 10 in. (250 mm) may be permitted if no segregation is observed by the 
Engineer in a laboratory or field evaluation. 

 
Note 4 The “self-consolidating concrete” packaged concrete mixture shall be from the 

Department’s approved list of Packaged, Dry, Formed, Concrete Repair Mixtures.  
The materials and preparation of aggregate shall be according to ASTM C 387.  
The cement factor shall be 6.65 cwt/cu yd (395 kg/cu m) minimum to 7.05 cwt/cu 
yd (418 kg/cu m) maximum.  Cement replacement with fly ash or ground 
granulated blast-furnace slag shall be according to Section 1020. The “self-
consolidating concrete” packaged concrete mixture shall have a water soluble 
chloride ion content of less than 0.40 lb/cu yd (0.24 kg/cu m).  The test shall be 
performed according to ASTM C 1218, and the “self-consolidating concrete” 
packaged concrete mixture shall have an age of 28 to 42 days at the time of test.  
The ASTM C 1218 test shall be performed by an independent lab a minimum of 
once every two years, and the test results shall be provided to the Department.  
The concrete mixture should be uniformly graded, and the coarse aggregate shall 
be a maximum size of 1/2 in. (12.5 mm).  The fine aggregate proportion shall be a 
maximum 50 percent by weight (mass) of the total aggregate used.  The packaged 
concrete mixture shall comply with the air content and strength requirements for 
Class SI concrete as indicated in Note 1.  Mixing shall be per the manufacturer’s 
recommendations, except the water/cement ratio shall not exceed the value 
specified for Class SI concrete as indicated in Note 1.  The admixtures used to 
produce self-consolidating concrete shall be per the manufacturer’s 
recommendation, and the Department’s approved list of Concrete Admixtures shall 
not apply.  The packaged concrete mixture shall meet the following self-
consolidating requirements: 
 

• The slump flow range shall be 22 in. (560 mm) minimum to 28 in. (710 mm) 
maximum and tested according to Illinois Test Procedure SCC-2. 
 



• The visual stability index shall be a maximum of 1 and tested according to 
Illinois Test Procedure SCC-2. 
 

• The J-Ring value shall be a maximum of 2 in. (50 mm) and tested 
according to Illinois Test Procedure SCC-3.  The L-Box blocking ratio shall 
be a minimum of 80 percent and tested according to Illinois Test Procedure 
SCC-4.  The Manufacturer has the option to select either the J-Ring or L-
Box test. 
 

• The hardened visual stability index shall be a maximum of 1 and tested 
according to Illinois Test Procedure SCC-6. 

 
Note 5. Packaged shotcrete that includes aggregate shall be from the Department’s 

approved list of Packaged High Performance Shotcrete, and independent 
laboratory test results showing the product meets Department specifications will be 
required.  The product shall be a packaged, pre-blended, and dry combination of 
materials, for the wet-mix shotcrete method according to ASTM C 1480.  A non-
chloride accelerator may be used according to the shotcrete manufacturer’s 
recommendations.  The shotcrete shall be Type FA or CA, Grade FR, and Class I.  
The fibers shall be Type III synthetic according to ASTM C 1116. 

 
The packaged shotcrete shall have a water soluble chloride ion content of less 
than 0.40 lb/cu yd (0.24 kg/cu m).  The test shall be performed according to ASTM 
C 1218, and the hardened shotcrete shall have an age of 28 to 42 days at the time 
of test.  The ASTM C 1218 test shall be performed by an independent lab a 
minimum of once every two years, and the test results shall be provided to the 
Department. 
 
Each individual aggregate used in the packaged shotcrete shall have either a 
maximum ASTM C 1260 expansion of 0.16 percent or a maximum ASTM C 1293 
expansion of 0.040 percent.  However, the ASTM C 1260 value may be increased 
to 0.27 percent for each individual aggregate if the cement total equivalent alkali 
content (Na2O + 0.658K2O) does not exceed 0.60 percent.  As an alternative to 
these requirements, ASTM C 1567 testing which shows the packaged shotcrete 
has a maximum expansion of 0.16 percent may be submitted.  The ASTM C 1260, 
C 1293, or C 1567 test shall be performed a minimum of once every two years. 
 
The 7 and 28 day compressive strength requirements in ASTM C 1480 shall not 
apply.  Instead the shotcrete shall obtain a minimum compressive strength of 4000 
psi (27,500 kPa) at 14 days. 
 
The packaged shotcrete shall be limited to the following proportions: 
 
The portland cement and finely divided minerals shall be 6.05 cwt/cu yd (360 kg/cu 
m) to 8.50 cwt/cu yd (505 kg/cu m) for Type FA and 6.05 cwt/cu yd (360 kg/cu. m) 



to 7.50 cwt/cu yd (445 kg/cu m) for Type CA.   The portland cement shall not be 
below 4.70 cwt/cu yd (279 kg/cu m) for Type FA or CA. 
 
The finely divided mineral(s) shall constitute a maximum of 35 percent of the total 
cement plus finely divided mineral(s). 
 
Class F fly ash is optional and the maximum shall be 20 percent by weight (mass) 
of cement. 
 
Class C fly ash is optional and the maximum shall be 25 percent by weight (mass) 
of cement. 
 
Ground granulated blast-furnace slag is optional and the maximum shall be 30 
percent by weight (mass) of cement. 
 
Microsilica is required and shall be a minimum of 5 percent by weight (mass) of 
cement, and a maximum of 10 percent.  As an alternative to microsilica, high-
reactivity metakaolin may be used at a minimum of 5 percent by weight (mass) of 
cement, and a maximum of 10 percent. 
 
Fly ash shall not be used in combination with ground granulated blast-furnace slag.   
Class F fly ash shall not be used in combination with Class C fly ash.  Microsilica 
shall not be used in combination with high-reactivity metakaolin.  A finely divided 
mineral shall not be used in combination with a blended hydraulic cement, except 
for microsilica or high-reactivity metakaolin. 
 
The water/cement ratio as defined in Article 1020.06 shall be a maximum of 0.42. 
 
The air content as shot shall be 4.0 – 8.0 percent. 

 
Note 6 Packaged shotcrete that does not include pre-blended aggregate shall be from the 

Department’s approved list of Packaged High Performance Shotcrete, and 
independent laboratory test results showing the product meets Department 
specifications will be required.  The shotcrete shall be according to Note 5, except 
the added aggregate shall also be according to Articles 1003.02 and 1004.02.  The 
aggregate gradation shall be according to the manufacturer.  The shotcrete shall 
be batched and mixed with added aggregate according to the manufacturer. 

 
Note 7. In addition ASTM C 881, Type IV, Grade 2 or 3, Class A, B, or C may be used. 

 
 

 
Equipment.  Equipment shall be according to Article 503.03 and the following. 
 
Chipping Hammer – The chipping hammer for removing concrete shall be a light-duty 
pneumatic or electric tool with a 15 lb. (7 kg) maximum class or less. 



 
Blast Cleaning Equipment – Blast cleaning equipment for concrete surface preparation shall be 
the abrasive type, and the equipment shall have oil traps. 
 
Hydrodemolition Equipment – Hydrodemolition equipment for removing concrete shall be 
calibrated, and shall use water according to Section 1002. 
 
High Performance Shotcrete Equipment – The batching, mixing, pumping, hose, nozzle, and 
auxiliary equipment shall be for the wet-mix shotcrete method, and shall meet the requirements 
of ACI 506R. 
 
 

Construction Requirements 
 
General.  The repair methods shall be either formed concrete repair or shotcrete.  The repair 
method shall be selected by the Contractor with the following rules. 
 

(a) Rule 1.  For formed concrete repair, a subsequent patch to repair the placement point 
after initial concrete placement will not be allowed.  As an example, this may occur in a 
vertical location located at the top of the repair. 

 
(b) Rule 2.  Formed concrete repair shall not be used for overhead applications. 
 
(c) Rule 3.  If formed concrete repair is used for locations that have reinforcement with less 

than 0.75 in. (19 mm) of concrete cover, the concrete mixture shall contain fly ash or 
ground granulated blast-furnace slag at the maximum cement replacement allowed.  

 
(d) Rule 4.  Shotcrete shall not be used for any repair greater than 6 in. (150 mm) in depth, 

except in horizontal applications, where the shotcrete may be placed from above in one 
lift. 

 
(e) Rule 5.  Shotcrete shall not be used for repairs greater than 4 in. (100 mm) in depth 

unless the shotcrete mixture contains 3/8 in, (9.5 mm) aggregate. 
 
 

Temporary Shoring or Cribbing.  When a temporary shoring or cribbing support system is 
required, the Contractor shall provide details and computations, prepared and sealed by an 
Illinois licensed Structural Engineer, to the Department for review and approval.  When ever 
possible the support system shall be installed prior to starting the associated concrete removal.  
If no system is specified, but during the course of removal the need for temporary shoring or 
cribbing becomes apparent or is directed by the Engineer due to a structural concern, the 
Contractor shall not proceed with any further removal work until an appropriate and approved 
support system is installed. 

 
Concrete Removal.  The Contractor shall provide ladders or other appropriate equipment for the 
Engineer to mark the removal areas.  Repair configurations will be kept simple, and squared 



corners will be preferred.  The repair perimeter shall be sawed a depth of 1/2 in. (13 mm) or 
less, as required to avoid cutting the reinforcement.  Any cut reinforcement shall be repaired or 
replaced at the expense of the Contractor.  If the concrete is broken or removed beyond the 
limits of the initial saw cut, the new repair perimeter shall be recut.  The areas to be repaired 
shall have all loose, unsound concrete removed completely by the use of chipping hammers, 
hydrodemolition equipment, or other methods approved by the Engineer.  The concrete removal 
shall extend along the reinforcement bar until the reinforcement is free of bond inhibiting 
corrosion.  Reinforcement bars with 50 percent or more exposed shall be undercut to a depth of 
3/4 in. (19 mm) or the diameter of the reinforcement bar, whichever is larger.   

 

If sound concrete is encountered before existing reinforcement bars are exposed, further 
removal of concrete shall not be performed unless the minimum repair depth is not met. 

 

The repair depth shall be a minimum of 1 in. (25 mm).  The substrate profile shall be ± 1/16 in. 
(± 1.5 mm).  The perimeter of the repair area shall have a vertical face. 

 

If a repair is located at the ground line, any excavation required below the ground line to 
complete the repair shall be included in this work. 

 

The Contractor shall have a maximum of 14 calendar days to complete each repair location with 
concrete or shotcrete, once concrete removal has started for the repair. 

 

The Engineer shall be notified of concrete removal that exceeds 6 in. (150 mm) in depth, one 
fourth the cross section of a structural member, more than half the vertical column 
reinforcement is exposed in a cross section, more than 6 consecutive reinforcement bars are 
exposed in any direction, within 1.5 in. (38 mm) of a bearing area, or other structural concern.  
Excessive deterioration or removal may require further evaluation of the structure or installation 
of temporary shoring and cribbing support system. 

 

Surface Preparation.  Prior to placing the concrete or shotcrete, the Contractor shall prepare the 
repair area and exposed reinforcement by blast cleaning.  The blast cleaning shall provide a 
surface that is free of oil, dirt, and loose material. 

 

If a succeeding layer of shotcrete is to be applied, the initial shotcrete surface and remaining 
exposed reinforcement shall be free of curing compound, oil, dirt, loose material, rebound (i.e. 
shotcrete material leaner than the original mixture which ricochets off the receiving surface), and 
overspray.  Preparation may be by lightly brushing or blast cleaning if the previous shotcrete 
surface is less than 36 hours old.  If more than 36 hours old, the surface shall be prepared by 
blast cleaning. 



 

The repair area and perimeter vertical face shall have a rough surface.  Care shall be taken to 
ensure the perimeter sawcut is roughened by blast cleaning.  Just prior to concrete or shotcrete 
placement, saturate the repair area with water to a saturated surface-dry condition.  Any 
standing water shall be removed. 

 

Concrete or shotcrete placement shall be done within 3 calendar days of the surface 
preparation or the repair area shall be prepared again. 

 
Reinforcement.  Exposed reinforcement bars shall be cleaned of concrete and corrosion by 
blast cleaning.  After cleaning, all exposed reinforcement shall be carefully evaluated to 
determine if replacement or additional reinforcement bars are required. 

 

Reinforcing bars that have been cut or have lost 25 percent or more of their original cross 
sectional area shall be supplemented by new in kind reinforcement bars.  New bars shall be 
lapped a minimum of 32 bar diameters to existing bars.  A mechanical bar splicer shall be used 
when it is not feasible to provide the minimum bar lap.  No welding of bars shall be performed. 

 
Intersecting reinforcement bars shall be tightly secured to each other using 0.006 in. (1.6 mm) 
or heavier gauge tie wire, and shall be adequately supported to minimize movement during 
concrete placement or application of shotcrete. 

 

For reinforcement bar locations with less than 0.75 in. (19 mm) of cover, protective coat shall be 
applied to the completed repair.  The application of the protective coat shall be according to 
Article 503.19, 2nd paragraph, except blast cleaning shall be performed to remove curing 
compound. 

 

The Contractor shall anchor the new concrete to the existing concrete with 3/4 in. (19 mm) 
diameter hook bolts for all repair areas where the depth of concrete removal is greater than 8 in. 
(205 mm) and there is no existing reinforcement extending into the repair area.  The hook bolts 
shall be spaced at 15 in. (380 mm) maximum centers both vertically and horizontally, and shall be 
a minimum of 12 in. (305 mm) away from the perimeter of the repair.  The hook bolts shall be 
installed according to Section 584. 
 

Repair Methods.  All repair areas shall be inspected and approved by the Engineer prior to 
placement of the concrete or application of the shotcrete. 

 

(a) Formed Concrete Repair.  Falsework shall be according to Article 503.05.  Forms shall 
be according to Article 503.06.  Formwork shall provide a smooth and uniform concrete 
finish, and shall approximately match the existing concrete structure.  Formwork shall be 



mortar tight and closely fitted where they adjoin the existing concrete surface to prevent 
leakage.  Air vents may be provided to reduce voids and improve surface appearance.  
The Contractor may use exterior mechanical vibration, as approved by the Engineer, to 
release air pockets that may be entrapped. 
 
The concrete for formed concrete repair shall be a Class SI Concrete, or a packaged R1 
or R2 Concrete with coarse aggregate added, or a packaged Normal Weight Concrete at 
the Contractor’s option.  The concrete shall be placed and consolidated according to 
Article 503.07.  The concrete shall not be placed when frost is present on the surface of 

the repair area, or the surface temperature of the repair area is less than 40 °F (4 °C).  
All repaired members shall be restored as close as practicable to their original 
dimensions. 
 
Curing shall be done according to Article 1020.13. 
 

If temperatures below 45°F (7°C) are forecast during the curing period, protection 
methods shall be used.  Protection Method I according to Article 1020.13(d)(1), or 
Protection Method II according to Article 1020.13(d)(2) shall be used during the curing 
period. 
 
The surfaces of the completed repair shall be finished according to Article 503.15. 
 

(b) Shotcrete.  Shotcrete shall be tested by the Engineer for air content according to Illinois 
Modified AASHTO T 152.  The sample shall be obtained from the discharge end of the 
nozzle by shooting a pile large enough to scoop a representative amount for filling the air 
meter measuring bowl.  Shotcrete shall not be shot directly into the measuring bowl for 
testing. 

 
For compressive strength of shotcrete, a 18 x 18 x 3.5 in. (457 x 457 x 89 mm) test 
panel shall be shot by the Contractor for testing by the Engineer.  A steel form test panel 
shall have a minimum thickness of 3/16 in. (5 mm) for the bottom and sides.  A wood 
form test panel shall have a minimum 3/4 in. (19 mm) thick bottom, and a minimum 1.5 
in. (38 mm) thickness for the sides.  The test panel shall be cured according to Article 
1020.13 (a) (3) or (5) while stored at the jobsite and during delivery to the laboratory.  
After delivery to the laboratory for testing, curing and testing shall be according to ASTM 
C 1140. 
 
The method of alignment control (i.e. ground wires, guide strips, depth gages, depth 
probes, and formwork) to ensure the specified shotcrete thickness and reinforcing bar 
cover is obtained shall be according to ACI 506R.  Ground wires shall be removed after 
completion of cutting operations.  Guide strips and formwork shall be of dimensions and 
a configuration that do not prevent proper application of shotcrete.  Metal depth gauges 
shall be cut 1/4 in. (6 mm) below the finished surface.  All repaired members shall be 
restored as close as practicable to their original dimensions. 
 



For air temperature limits when applying shotcrete in cold weather, the first paragraph of 
Article 1020.14(b) shall apply.  For hot weather, shotcrete shall not be applied when the 

air temperature is greater than 90°F (32°C).  The applied shotcrete shall have a 

minimum temperature of 50°F (10°C) and a maximum temperature of 90°F (32°C).  The 
shotcrete shall not be applied during periods of rain unless protective covers or 
enclosures are installed.  The shotcrete shall not be applied when frost is present on the 

surface of the repair area, or the surface temperature of the repair area is less than 40°F 

(4°C).  If necessary, lighting shall be provided to provide a clear view of the shooting 
area. 
 
The shotcrete shall be applied according to ACI 506R, and shall be done in a manner 
that does not result in cold joints, laminations, sandy areas, voids, sags, or separations.  
In addition, the shotcrete shall be applied in a manner that results in maximum 
densification of the shotcrete.  Shotcrete which is identified as being unacceptable while 
still plastic shall be removed and re-applied. 
 
The nozzle shall normally be at a distance of 2 to 5 ft. (0.6 to 1.5 m) from the receiving 
surface, and shall be oriented at right angles to the receiving surface.  Exceptions to this 
requirement will be permitted to fill corners, encase large diameter reinforcing bars, or as 
approved by the Engineer.  For any exception, the nozzle shall never be oriented more 
than 45 degrees from the surface.  Care shall be taken to keep the front face of the 
reinforcement bar clean during shooting operations.  Shotcrete shall be built up from 
behind the reinforcement bar.  Accumulations of rebound and overspray shall be 
continuously removed prior to application of new shotcrete.  Rebound material shall not 
be incorporated in the work. 
 
Whenever possible, shotcrete shall be applied to the full thickness in a single layer.  The 
maximum thickness shall be according to Rules 4 and 5 under the Construction 
Requirements, General.  When two or more layers are required, the minimum number 
shall be used and shall be done in a manner without sagging or separation.  A flash coat 
(i.e. a thin layer of up to 1/4 in. (6 mm) applied shotcrete) may be used as the final lift for 
overhead applications. 
 
Prior to application of a succeeding layer of shotcrete, the initial layer of shotcrete shall 
be prepared according to the surface preparation and reinforcement bar cleaning 
requirements.  Upon completion of the surface preparation and reinforcement bar 
treatment, water shall be applied according to the surface preparation requirements 
unless the surface is moist.  The second layer of shotcrete shall then be applied within 
30 minutes. 
 
Shotcrete shall be cut back to line and grade using trowels, cutting rods, screeds or 
other suitable devices.  The shotcrete shall be allowed to stiffen sufficiently before 
cutting.  Cutting shall not cause cracks or delaminations in the shotcrete.  For 
depressions, cut material may be used for small areas.  Rebound material shall not be 
incorporated in the work.  For the final finish, a wood float shall be used to approximately 
match the existing concrete texture.  A manufacturer approved finishing aid may be 



used.  Water shall not be used as a finishing aid.  All repaired members shall be restored 
as close as practicable to their original dimensions. 
 
Contractor operations for curing shall be continuous with shotcrete placement and 
finishing operations.  Curing shall be accomplished using wetted cotton mats, membrane 
curing, or a combination of both..  Cotton mats shall be applied according to Article 
1020.13(a)(5) except the exposed layer of shotcrete shall be covered within 10 minutes 
after finishing, and wet curing shall begin immediately. Manufacturer approved curing 
compound shall be applied according to Article 1020.13(a)(4),  except the curing 
compound shall be applied as soon as the shotcrete has hardened sufficiently to prevent 
marring the surface, and each of the two separate applications shall be applied in 
opposite directions to ensure coverage. Note 5 of the Index Table in Article 1020.13 
shall apply to the membrane curing method.  
  
When a shotcrete layer is to be covered by a succeeding shotcrete layer within 36 hours, 
the repair area shall be protected with intermittent hand fogging, or wet curing with either 
burlap or cotton mats shall begin within 10 minutes.  Intermittent hand fogging may be 
used only for the first hour.  Thereafter, wet curing with burlap or cotton mats shall be 
used until the succeeding shotcrete layer is applied.  Intermittent hand fogging may be 
extended to the first hour and a half if the succeeding shotcrete layer is applied by the 
end of this time. 
 
The curing period shall be for 7 days, except when there is a succeeding layer of 
shotcrete.  In this instance, the initial shotcrete layer shall be cured until the surface 
preparation and reinforcement bar treatment is started. 
 

If temperatures below 45°F (7°C) are forecast during the curing period, protection 
methods shall be used.  Protection Method I according to Article 1020.13(d)(1), or 
Protection Method II according to Article 1020.13(d)(2) shall be used during the curing 
period 

 
Inspection of Completed Work.  The Contractor shall provide ladders or other appropriate 
equipment for the Engineer to inspect the repaired areas.  After curing but no sooner than 28 
days after placement of concrete or shooting of shotcrete, the repair shall be examined for 
conformance with original dimensions, cracks, voids, and delaminations.  Sounding for 
delaminations will be done with a hammer or by other methods determined by the Engineer. 
 
The acceptable tolerance for conformance of a repaired area shall be within 1/4 in. (6 mm) of 
the original dimensions.  A repaired area not in dimensional conformance or with delaminations 
shall be removed and replaced. 
 
A repaired area with cracks or voids shall be considered as nonconforming.  Exceeding one or 
more of the following crack and void criteria shall be cause for removal and replacement of a 
repaired area. 
 



1. The presence of a single surface crack greater than 0.01 in. (0.25 mm) in width and 
greater than 12 in. (300 mm) in length. 

 
2. The presence of two or more surface cracks greater than 0.01 in. (0.25 mm) in width that 

total greater than 24 in. (600 mm) in length. 
 

3. The presence of map cracking in one or more regions totaling 15 percent or more of the 
gross surface area of the repair. 

 
4. The presence of two or more surface voids with least dimension 3/4 in. (19 mm) each. 

 
A repaired area with cracks or voids that do not exceed any of the above criteria may remain in 
place, as determined by the Engineer. 
 
If a nonconforming repair is allowed to remain in place, cracks greater than 0.007 in. (0.2 mm) in 
width shall be repaired with epoxy injection according to Section 590.  For cracks less than or 
equal to 0.007 in. (0.2 mm) in width, the epoxy may be applied to the surface of the crack.  
Voids shall be repaired according to Article 503.15. 
 
Publications and Personnel Requirements.  The Contractor shall provide a current copy of ACI 
506R to the Engineer a minimum of one week prior to start of construction. 
 
The shotcrete personnel who perform the work shall have current American Concrete Institute 
(ACI) nozzlemen certification for vertical wet and overhead wet applications, except one 
individual may be in training.  This individual shall be adequately supervised by a certified ACI 
nozzlemen as determined by the Engineer.  A copy of the nozzlemen certificate(s) shall be 
given to the Engineer. 
 
Method of Measurement.  This work will be measured for payment in place and the area 
computed in square feet (square meters).  For a repair at a corner, both sides will be measured. 
 
Basis of Payment.  This work will be paid for at the contract unit price per square foot (square 
meter) for STRUCTURAL REPAIR OF CONCRETE (DEPTH GREATER THAN 5 IN. (125 MM), 
STRUCTURAL REPAIR OF CONCRETE (DEPTH EQUAL TO OR LESS THAN 5 IN. (125 MM). 
 
When not specified to be paid for elsewhere, the work to design, install, and remove the 
temporary shoring and cribbing will be paid for according to Article 109.04. 
 
With the exception of reinforcement damaged by the Contractor during removal, the furnishing 
and installation of supplemental reinforcement bars, mechanical bar splicers, hook bolts, and 
protective coat will be paid according to Article 109.04. 
 
 



ERECTION OF CURVED STEEL STRUCTURES 
Effective: June 1, 2007 
  
 
 
Description:  In addition to the requirements of Article 505.08(e), the following shall apply.  
 
The Contractor or sub-Contractor performing the erection of the structural steel is herein 
referred to as the Erection Contractor. 
 
Erection Plan:   The Erection Contractor shall retain the services of an Illinois Licensed 
Structural Engineer, experienced in the analysis and preparation of curved steel girder erection 
plans, for the completion of a project-specific erection plan.  The structural engineer, herein 
referred to as the Erection Engineer, shall sign and seal the erection plan, drawings, and 
calculations for the proposed erection of the structural steel.   
 
The erection plan shall be complete in detail for all phases, stages, and conditions anticipated 
during erection.  The erection plan shall include structural calculations and supporting 
documentation necessary to completely describe and document the means, methods, 
temporary support positions, and loads necessary to safely erect the structural steel in 
conformance with the contract documents and as outlined herein.  The erection plans shall 
address and account for all items pertinent to the steel erection including such items as 
sequencing, falsework, temporary shoring and/or bracing, girder stability, crane positioning and 
movement, means of access, pick points, girder shape, permissible deformations and roll, 
interim/final plumbness, cross frame/diaphragm placement and connections, bolting and anchor 
bolt installation sequences and procedures, and blocking and anchoring of bearings.   The 
Erection Contractor shall be responsible for the stability of the partially erected steel structure 
during all phases of the steel erection.   
 
The erection plans and procedures shall be submitted to the Engineer for review and 
acceptance prior to starting the work.  Review, acceptance and/or comments by the Department 
shall not be construed to guarantee the safety or final acceptability of the work or compliance 
with all applicable specifications, codes, or contract requirements, and shall neither relieve the 
Contractor of the responsibility and liability to comply with these requirements, nor create liability 
for the Department.  Significant changes to the erection plan in the field must be approved by 
the Erection Engineer and accepted by the Engineer for the Department. 
 
Basis of Payment:  This work shall not be paid for separately but shall be included in the 
applicable pay items according to Article 505.13 of the Standard Specifications. 
 
 
 



SETTING PILES IN ROCK 
Effective:  November 14, 1996 
Revised:  April 19, 2012 
 
This work shall consist of making shaft excavations through soil and rock, setting piles in rock 
and backfilling the shaft excavation. 
 
The excavations for each pile shall be made by drilling through the overburden soils and into 
rock to satisfy the diameter and embedment depth in rock as indicated on the plans.  All 
excavated material shall be disposed of by the Contractor. 
 
The actual top of rock will be considered as the point where rock, defined as bedded deposits 
and conglomerate deposits exhibiting the physical characteristics and difficulty of rock removal 
as determined by the Engineer, is encountered which cannot be drilled with earth augers and/or 
underreaming tools configured to be effective in the soils indicated in the contract documents, 
and requires the use of special rock augers, core barrels, air tools, blasting, or other methods of 
hand excavation.  When the top of rock encountered is above or below the estimated elevation 
indicated on the plans, the piles shall be cut or spliced per Article 512.05(a) to satisfy the 
required embedment in rock. 
 
The Contractor shall be responsible for hole stability by using accepted drilling methods and 
temporary casing where site conditions warrant, no permanent casings or side forms will be 
allowed.  All loose rock, earth, debris and water shall be removed from the hole prior to placing 
concrete.  If the flow of water into the hole is excessive or if pumping operations are likely to 
cause hole instability, the level of water in the hole shall be allowed to stabilize and the concrete 
placed by tremie methods according to Article 503.08 of the Standard Specifications. 
 
The bottom of each hole shall be filled with Class SI Concrete to a depth of at least 6 inches 
(150 mm) and then the piles shall be placed in the hole and properly located.  The piles shall be 
securely braced and held in position prior to and during the placing and curing of the remainder 
of the Class SI Concrete until test specimens show that a modulus of rupture of 650 psi (4.5 
MPa) has been attained.  Any operations that might damage the concrete around the piles shall 
be deferred until the concrete attains the required strength.  The hole shall be filled with Class 
SI Concrete up to at least 6 inches (150 mm) above the top of rock.  The remainder of the hole, 
to the bottom of encasement, footing or abutment, shall be filled with Class SI Concrete or 
porous granular embankment at the option of the Contractor unless otherwise detailed in the 
plans. 
 
Obstructions.  Obstructions shall be defined as any object (such as but not limited to, boulders, 
logs, old foundations, etc.) that cannot be removed with normal earth drilling procedures, but 
requires special augers, tooling, core barrels or rock augers to remove the obstruction.  When 
obstructions are encountered, the Contractor shall notify the Engineer and upon concurrence of 
the Engineer, the Contractor shall begin working to core, break up, push aside, or remove the 
obstruction.  Lost tools or equipment in the excavation, as a result of the Contractor’s operation, 
shall not be defined as obstructions and shall be removed at the Contractor’s expense. 
 



This work will be paid for at the contract unit price each for SETTING PILES IN ROCK.  The 
Class SI Concrete and any porous granular embankment backfilled around each pile shall not 
be paid for separately but shall be included in this item.  The furnishing of piles is not included in 
this item but will be paid for elsewhere in this contract. 
 
Obstruction mitigation shall be paid for according to Article 109.04. 
 
 



TEMPORARY MECHANICALLY STABILIZED EARTH RETAINING WALLS 
Effective:  January 6, 2003 
Revised:   April 18, 2014 
 
Description.  This work shall consist of preparing the design, furnishing the materials, and 
constructing the temporary mechanically stabilized earth (TMSE) retaining wall to the lines, 
grades and dimensions shown in the contract plans and as directed by the Engineer. 
 
General.  The TMSE retaining wall shall consist of a sacrificial fascia, a soil reinforcing system 
and select fill.  The soil reinforcement shall have sufficient strength, quantity, and pullout 
resistance, beyond the failure surface within the select fill, as required by design.  The material, 
fabrication, and construction shall comply with this Special Provision and the requirements 
specified by the supplier of the wall system selected by the Contractor for use on the project. 
 
The Contractor may select the TMSE retaining wall system from one of the following pre-
approved wall systems.  As an alternate the Contractor may submit a proposed equal system 
for full review and approval.  The Contractor shall allow a minimum of 30 days for review and 
approval of the proposed system by the Department: 
 

Hilflker Retaining Walls:  Hilfiker Welded Wire 
Sanders Pre-Cast Concrete Systems Company:  Sanders Wire Wall System 
Shaw Technologies:  Temporary MSE 
Sine Wall, LLC:  Sine Wall Wire Face System 
SSL Construction Products:  MSE Plus Wire Faced 
Vist-A-Wall Systems, LLC:  Vist-A–Wire Wall 
Tensar Earth Technologies:  Tensar Temporary 
The Reinforced Earth Company:  Terratrel 
Tricon Precast:  Tricon Temporary Wire 

 
Pre-approval of the wall system does not include material acceptance at the jobsite. 
 
Submittals.  The wall system supplier shall submit complete design calculations and shop 
drawings for the TMSE retaining wall system to the Engineer no later than 45 days prior to 
beginning construction of the wall.  No work or ordering of materials for the structure shall be 
done by the Contractor until the submittal has been approved in writing by the Engineer.  All 
shop drawing submittals shall be sealed by an Illinois Licensed Structural Engineer and shall 
include all details, dimensions, quantities and cross sections necessary to construct the wall and 
shall include, but not be limited to the following items: 

 
(a) Plan, elevation and cross section sheet(s) for each wall showing the following: 

 
(1) A plan view of the wall indicating the offsets from the construction centerline to the 

face of the wall at all changes in horizontal alignment.  The plan view shall show the 
limits of soil reinforcement and stations where changes in length and/or size of 
reinforcement occur.  The centerline shall be shown for all drainage structures or 
pipes behind or passing through and/or under the wall. 



 
(2) An elevation view of the wall indicating the elevations of the top of the sacrificial 

fascia.  These elevations shall be at or above the top of sacrificial fascia line shown 
on the contract plans.  This view shall show the elevations of the bottom of the 
sacrificial fascia, all steps in the base of the wall and the finished grade line.  Each 
sacrificial fascia type, the number, size and length of soil reinforcement connected to 
the sacrificial fascia shall be designated.  The equivalent uniform applied service 
(unfactored) nominal bearing pressure shall be shown for each designed wall 
section. 

 
(3) A listing of the summary of quantities shall be provided on the elevation sheet of 

each wall. 
 

(4) Typical cross section(s) showing the limits of the reinforced select fill volume 
included within the wall system, soil reinforcement, embankment material placed 
behind the select fill, sacrificial fascia, and their relationship to the right-of-way limits, 
excavation cut slopes, existing ground conditions and the finished grade line.  

 
(5) All general notes required for constructing the wall. 
 

(b) The bottom of the sacrificial fascia shall be located at or below the theoretical bottom of 
sacrificial fascia line shown on the contract plans.  The theoretical bottom of sacrificial 
fascia line shall be 1.5 ft. (450 mm) below finished grade line at the front face of the wall, 
unless otherwise shown on the plans. 

 
(c) All details of the sacrificial fascia and soil reinforcement placement around all 

appurtenances located behind, on top of, or passing through the soil reinforced wall 
volume such as parapets with anchorage slabs, foundations, and utilities etc. shall be 
clearly indicated.  Any modifications to the design of these appurtenances to 
accommodate a particular system shall also be submitted for approval. 

 
(d) The details for the connection between the sacrificial fascia, and soil reinforcement shall 

be shown.   
 

 
The initial submittal shall include three sets of TMSE retaining wall shop drawings and one set 
of calculations.  One set of drawings will be returned to the Contractor with any corrections 
indicated.  After approval, the Contractor shall furnish the Engineer with eight sets of corrected 
plan prints for distribution by the Department.  No work or ordering of materials for the structure 
shall be done until the submittal has been approved by the Engineer.   
 
 
Materials.  The TMSE retaining walls shall conform to the supplier's standards as previously 
approved by the Department, and the following: 
 



(a) The soil reinforcing system, which includes the soil reinforcement facing and all connection 
devices, shall be according to the following: 
(1) Inextensible Soil Reinforcement.  Steel reinforcement shall be according ASTM A 572 

Grade 65 (450), ASTM A1064, ASTM A 1011 or ASTM A 463 Grade 50 (345).  
 

 
(2) Extensible Soil Reinforcement.  Geosynthetic reinforcement shall be monolithically 

fabricated from virgin high density polyethylene (HDPE) or high tenacity polyester 
(HTPET) resins having the following properties verified by mill certifications: 

 
Property for Geosynthetic Reinforcement Value Test 
Minimum Tensile Strength  **  ASTM D 6637 
 
** as specified in the approved design calculations and shown on the shop drawings. 
 
Property for HDPE Value Test 
Melt Flow Rate (g/cm) 0.060 – 0.150 ASTM D 1238, Procedure B 
Density (g/cu m) 0.941 – 0.965 ASTM D 792 
Carbon Black 2% (min) ASTM D 4218 
 
Property for HTPET Value Test 
Carboxyl End Group 
(CEG Max) (mmol/kg) <30 GRI-GG7 
Molecular Weight (Mn) >25,000 GRI-GG8 

 
(3) Facing and Connection Devices.   

Mesh facing and Loop Facing Connectors ASTM A1064 or ASTM A706 Grade 60 (420) 
Tie Strip Facing Connectors  AASHTO M 270/M 270M Grade 50 (345) 
 
Sacrificial fascia and connection devices used with geosynthetic soil reinforcement shall 
be manufactured from virgin or recycled polyvinyl chloride having the following 
properties: 
 
 
Property for polyvinyl chloride Value Test 

Heat Deflection Temperature (°F) 155 - 164 ASTM D 1896 

Notched IZOD 1/8 inch @ 73°F  (ft-lb/in) 4 – 12 ASTM D 256 

Coefficient of Linear Exp. (in/in/°F) 3.5 – 4.5 ASTM D 696 
Hardness, Shore D 79  ASTM D 2240 
 
Property for polypropylene Value Test 
Melt Flow Rate (g/cm) 0.060 – 0.150 ASTM D 1238, Procedure B 
Density (g/cu cm) 0.88 – 0.92 ASTM D 792 
 

(b) The select fill, defined as the material placed in the reinforced volume behind the wall, shall 
be according to Sections 1003 and 1004 of the Standard Specifications and the following: 



 
(1) Select Fill Gradation.  Either a coarse aggregate or a fine aggregate may be used.  For 

coarse aggregate, gradations CA 6 thru CA 16 may be used.  If geosynthetic reinforcing 
is used, the coarse aggregate gradations shall be limited to CA 12 thru CA 16.  For fine 
aggregate, gradations FA 1, FA 2, or FA 20 may be used. 

 
(2) Select Fill Quality.  The coarse or fine aggregate shall have a maximum sodium sulfate 

(Na2SO4) loss of 15 percent according to Illinois Modified AASHTO T 104. 
 
(3) Select Fill Internal Friction Angle.  The effective internal friction angle for the coarse or 

fine aggregate shall be a minimum 34 degrees according to AASHTO T 236 on samples 
compacted to 95 percent density according to Illinois Modified AASHTO T 99.  The 
AASHTO T 296 test with pore pressure measurement may be used in lieu of AASHTO T 
236.  If the vendor’s design uses a friction angle higher than 34 degrees, as indicated on 
the approved shop drawings, this higher value shall be taken as the minimum required. 

 
(4) Test Frequency.  Prior to start of construction, the Contractor shall provide an internal 

friction angle test results to show the select fill material meets the specification 
requirement.  This test result shall be no more than 12 months old.  In addition, a sample 
of select fill material will be obtained for testing and approval by the Department.  
Thereafter, the minimum frequency of sampling and testing by the department at the 
jobsite will be one per 40,000 tons (36,300 metric tons) of select fill material.  Testing to 
verify the internal friction angle will be required when the wall design utilizes a minimum 
effective internal friction angle greater than 34 degrees, or when crushed coarse 
aggregate is not used. 

 
(c) The sacrificial fascia may consist of a wire mesh, geosynthetic fabric, geosynthetic 

reinforcement or other suitable material capable of retaining the select fill and transmitting 
the applied loading to the soil reinforcement.  Wire mesh shall be fabricated from cold drawn 
steel conforming to AASHTO M32 (M32M) and shall be shop fabricated according to 
AASHTO M55 (M55M).  The geosynthetic fabric shall be either a non-woven needle punch 
polyester or polypropylene or a woven monofilament polypropylene with a minimum non-
sewn lap of 12 in. (300 mm) where necessary. 

 
(d) The embankment material behind the select fill shall be according to Section 202 and/or 

Section 204.  An embankment unit weight of 120 lbs/cubic foot (1921 kg/cubic meter) and 
an effective friction angle of 30 degrees shall be used in the wall system design, unless 
otherwise indicated on the plans. 

 
 

Design Criteria.  The design shall be according to the applicable portions of the AASHTO 
Design Specifications for Mechanically Stabilized Earth Walls, except as modified herein.  The 
wall supplier shall be responsible for all internal stability aspects of the wall design and shall 
supply the Department with computations for each designed wall section.  The analyses of 
settlement, bearing capacity and overall slope stability will be the responsibility of the 
Department. 



 
External loads, such as those applied through structure foundations, from traffic or railroads, 
slope surcharge etc., shall be accounted for in the internal stability design.  The presence of all 
appurtenances behind, in front of, mounted upon, or passing through the wall volume such as 
drainage structures, utilities, structure foundation elements or other items shall be accounted for 
in the internal stability design of the wall. 
 
The design of the soil reinforcing system shall be according to the applicable AASHTO Design 
Specifications for “Inextensible” steel or “Extensible” geosynthetic reinforcement criteria.  The 
reduced section of the soil reinforcing system shall be sized to allowable stress levels at the end 
of a 3 year design life. 
 
For steel soil reinforcement, the Corrosion protection for the 3 year design life shall be provided 
using a sacrificial steel thickness computed for all exposed surfaces according to the applicable 
AASHTO Design Specifications. 
 
Geosynthetic soil reinforcing systems shall be designed to account for the strength reduction 
due to long-term creep, chemical and biological degradation, as well as installation damage. 
 
The factor of safety for pullout resistance in the select fill shall not be less than 1.5, based on 
the pullout resistance at 1/2 inch (13 mm) deformation.  Typical design procedures and details, 
once accepted by the Department, shall be followed.  All wall system changes shall be 
submitted in advance to the Department for approval. 
 
The sacrificial fascia and its connection to the soil reinforcement shall be sized for a minimum 
design life of 3 years. 
 
All soil reinforcement elements shall be directly connected to the sacrificial fascia and shall have 
an allowable pullout capacity, from the sacrificial fascia, based on the maximum tensile loading 
occurring in the soil reinforcement.  The soil reinforcements maximum vertical center to center 
spacing shall be 20 in. (500 mm) and in the horizontal direction, the clear distance between the 
edge of one soil reinforcement to the next must not exceed 30 in. (760 mm). 
 
Construction.  The Contractor shall obtain technical assistance from the supplier during wall 
erection to demonstrate proper construction procedures and shall include any costs related to 
this technical assistance in the unit price bid for this item. 
 
The foundation soils supporting the structure shall be graded for a width equal to or exceeding 
the length of the soil reinforcement.  Prior to wall construction, the foundation shall be 
compacted with a smooth wheel vibratory roller.  Any foundation soils found to be unsuitable 
shall be removed and replaced, as directed by the Engineer, and shall be paid for separately 
according to Section 202. 
 
As select fill material is placed behind a sacrificial fascia element, the sacrificial fascia element 
shall be maintained in its proper inclined position according to the supplier specifications and as 



approved by the Engineer.  The sacrificial fascia shall be erected to insure that it is located 
within 3 in. (75 mm) from the nominal contract plan offset at any location. 
 
The select fill and embankment placement shall closely follow the erection of each lift of 
sacrificial fascia.  At each soil reinforcement level, the fill material should be roughly leveled and 
compacted before placing and attaching the soil reinforcing system.  The soil reinforcement and 
the maximum lift thickness shall be placed according to the supplier's recommended procedures 
except, the lifts for select fill shall not exceed 10 in. (255 mm) loose measurement or as 
approved by the Engineer. 
 
If a fine aggregate is used for the select fill, the maximum lift thickness placed within the zone 3 
ft (1 m) behind the sacrificial fascia shall be reduced to 5 in. (125 mm).  As an alternative, a 
coarse aggregate can be used for this zone without a reduced lift thickness. 
 
Embankment shall be constructed according to Section 205. 
 
At the end of each day’s operations, the Contractor shall shape the last level of select fill to 
permit runoff of rainwater away from the wall face.  Select fill shall be compacted according to 
the project specifications for embankment except the minimum required compaction shall be 95 
percent of maximum density as determined by Illinois Modified AASHTO T 99.  Select fill 
compaction shall be accomplished without disturbance or distortion of soil reinforcing system 
and sacrificial fascia.  Compaction in a strip 3 ft. (1 m) wide adjacent to the backside of the 
sacrificial fascia shall be achieved using a minimum of 3 passes of a light weight mechanical 
tamper, roller or vibratory system.  The Engineer will perform one density test per 5000 cu yd 
(3800 cu m) and not less than one test per 2 ft (0.6 m) of lift. 
 
Method of Measurement.  Temporary Mechanically Stabilized Earth Retaining Wall will be 
measured for payment in square feet (square meters).  The wall will be measured from the top 
of exposed sacrificial fascia line to the theoretical bottom of sacrificial fascia line for the length of 
the wall as shown on the contract plans. 
 
Basis of Payment.  This work, including placement of the select fill within the soil reinforced 
wall volume shown on the approved shop drawings, sacrificial fascia, soil reinforcing system, 
and accessories will be paid for at the contract unit price per square foot (square meter) for 
TEMPORARY MECHANICALLY STABILIZED EARTH RETAINING WALL. 
 
Concrete appurtenances such as anchorage slabs, parapets, abutment caps, etc. will not be 
included in this work, but will be paid for as specified elsewhere in this contract, unless 
otherwise noted on the plans. 
 
All excavation necessary to construct the TMSE wall shall be paid for as STRUCTURE 
EXCAVATION according to Section 502. 
 
Embankment placed outside of the select fill volume will be measured and paid for according to 
Section 202 and/or 204 as applicable. 



DIAMOND GRINDING AND SURFACE TESTING BRIDGE SECTIONS 
Effective:  December 6, 2004 
Revised:  January 3, 2014 
 
Description.  This work shall consist of diamond grinding and surface testing bridge sections. 
 

A bridge section shall consist of the bridge deck plus the bridge approach pavement and 
connector pavement on each side of the bridge. 
 

Equipment.  Equipment shall be according to the following. 
 

(a) Diamond Grinder.  The diamond grinder shall be a self-propelled planing machine 
specifically designed for diamond saw grinding.  It shall be capable of accurately and 
automatically establishing the profile grade and shall have a positive means for 
controlling cross slope.  It shall also have an effective means for removing excess 
material and slurry from the surface and for preventing dust from escaping into the air.  
The diamond grinder shall not cause strain or damage to the surface. 
 

The grinding head shall be a minimum of 4 ft. (1.2 m) wide and the diamond saw blades 
shall be gang mounted on the grinding head at a rate of 50 blades / ft. (164 blades/m). 
 

(b) Surface Testing Equipment.  Required surface testing and analysis equipment and their 
jobsite transportation shall be provided by the Contractor. 

 
(1) Profile Testing Device.  The Profile Testing Device shall have a decal displayed to 

indicate it has been tested through the PEV Program administered by the 
Department. 

 
a. California Profilograph.  The California Profilograph shall be either computerized 

or manual and have a frame 25 ft (8 m) in length supported upon multiple wheels 
at either end.  The profile shall be recorded from the vertical movement of a 
wheel attached to the frame at mid point. 

 
The California Profilograph shall be calibrated according to the manufacturer’s 
recommendations and California Test 526.  All calibration traces and calculations 
shall be submitted to the Engineer for the project file. 

 
b. Inertial Profiler.  The inertial profiler shall be either an independent device or a 

system that can be attached to another vehicle using one or two non-contact 
sensors to measure the pavement profile.  The inertial profiler shall be capable of 
performing a simulation of the California Profilograph to provide results in the 
Profile Index format. 

 
The inertial profiler shall be calibrated according to the manufacturer’s 
recommendations.  All calibration traces and calculations shall be submitted to 
the Engineer for the project file. 

 



(3) Trace Analysis.  The Contractor shall reduce/evaluate these traces using a 
0.00 in. (0.0 mm) blanking band and determine a Profile Index in in./mile 
(mm/km) for each bridge section.  Traces produced using a computerized profile 
testing device will be evaluated without further reduction.  When using a manual 
profile testing device, the Contractor shall provide an electronic scanner, a 
computer, and software to reduce the trace.  All analysis equipment (electronic 
scanner, computerized recorder, etc.) shall be able to accept 0.00 in. (0.0 mm) 
for the blanking band. 

 
All traces from bridge sections tested with the profile testing device shall be 
recorded on paper with scales of 300:1 longitudinally and 1:1 vertically.  
Equipment and software settings of the profile testing device and analysis 
equipment shall be set to those values approved through the PEV Program." 

 
 

CONSTRUCTION REQUIREMENTS 
 

General.  After all components have been properly cured, the bridge section shall be ground 
over its entire length and over a width that extends to within 2 ft. (600 mm) of the curbs or 
parapets.  The maximum thickness removed shall be 1/4 in. (6 mm); however, when the bridge 
deck thickness noted on the plans can be maintained, as a minimum, additional removal 
thickness may be permitted. 
 

The vertical difference between longitudinal passes shall be 1/8 in. (3 mm) maximum.  The 
grinding at the ends of the bridge section shall be diminished uniformly at a rate of 1:240 over 
the connector pavements. 
 

Grinding shall be continuous through all joints.  When sealed joints are specified, grinding shall 
be completed prior to final installation of the joints seals.  During grinding, joint openings shall 
be temporarily filled with material approved by the Engineer. 
 

Surface Testing.  The diamond ground bridge section shall be surface tested in the presence of 
the Engineer prior to opening to traffic.  All objects and debris shall be removed from the surface 
prior to testing.  During surface testing, joint openings may be temporarily filled with material 
approved by the Engineer. 
 

Profiles shall be taken in the wheel paths of each lane, 3 ft. (1 m) from and parallel to the 
planned lane lines.  A guide shall be used to maintain the required distance. 
 

The profile trace shall be printed on continuous paper with scales of 300:1 horizontally and 1:1 
vertically and shall have stationing indicated every 500 ft. (150 m) at a minimum.  Both ends of 
the profile trace shall be labeled with the following information:  contract number, beginning and 
ending stationing, which direction is up on the trace, which direction the profilograph was 
pushed, and profilograph operator name(s).  The top portion of the Profilograph Report of 
Bridge Smoothness (Attachment 1) shall be completed and the form secured around the trace 
roll. 
 



Trace Reduction and Bump Locating Procedure.  All traces shall be reduced.  Traces produced 
by a mechanical recorder shall be reduced using an electronic scanner and computer software.  
This software shall calculate the profile index and indicate any bumps in excess of 0.30 in. (8 
mm) with a line intersecting the profile on the printout.  Computerized recorders shall provide 
the same information. 
 

The average profile index and locations with deviations exceeding the 0.30 in. (8 mm) limit shall 
be recorded on the Profilograph Report of Bridge Smoothness as shown in Attachment 1. 
 

All traces and completed reports shall be provided within two working days of completing the 
testing to the Engineer for the project file.  Traces from either a computerized profile testing 
device or analysis software used with a manual profile testing device shall display the settings 
used for the data reduction.  The Engineer will compare these settings with the approved 
settings from the PEV Program.  If the settings do not match, the results will be rejected and the 
section shall be retested/reanalyzed with the appropriate settings. 
 

Corrective Actions.  Within the bridge section, all deviations in excess of 0.30 in. (8 mm) in a 
length of 25 ft. (8 m) or less shall be corrected regardless of the profile index value.  Correction 
of deviations shall not result in the deck thickness being less than the minimum. 
 

Any bridge section having an average profile index greater than 35.0 in/mile (555 mm), including 
bumps, shall be corrected to reduce the profile index to 35.0 in./mile (555 mm/km) or less on 
each trace. 
 

Where corrective work is performed, the bridge section shall be retested to verify that 
corrections have produced a profile index of 35.0 in./mile (555 mm/km) or less for each trace. 

 

Corrective actions shall be performed at no additional cost to the department.  The Contractor 
shall furnish the surface profilograph tracing and the completed form to the Engineer within two 
working days after any corrections are made. 
 

The Engineer may perform profilograph testing on the surface at any time for monitoring and 
comparison purposes. 
 

Smoothness Assessments.  Smoothness assessments will be based on the final average profile 
index determined for the bridge section after performing any corrective work.  Additional 
payments/deductions will be as indicated in the Smoothness Assessment Schedule. 
 

The Smoothness Assessment Work Sheet (Attachment 2) will be completed by the Engineer for 
payment. 
 



SMOOTHNESS ASSESSMENT SCHEDULE 

Profile Index in./mile (mm/km) 
per Bridge Section 

Smoothness Assessment per 
Bridge Section 

15.0 (240) or less +$7,500.00 

>15.0 (240) to 18.0 (285) +$5,000.00 

>18.0 (285) to 20.0 (315) +$2,500.00 

>20.0 (315) to 35.0 (555) +$0.00 

>35.0 (555) to 45.0 (710) +$0.00 

>45.0 (710) -$5,000.00 

 
Method of Measurement.  This work will be measured for payment in place and the area 
computed in square yards (square meters) of diamond grinding performed. 
 
Basis of Payment.  This work will be paid for at the contract unit price per square yard (square 
meter) for DIAMOND GRINDING (BRIDGE SECTION). 
 
 



 
 
 

INSTRUCTIONS FOR COMPLETING 
 

PROFILOGRAPH REPORT OF BRIDGE SMOOTHNESS 
 
 
This form shall be prepared and submitted, along with the profile trace, to the Engineer. 
 
 

The Type of Report is one of the following: 

Information – Test conducted for informational purposes only. 

Initial – Testing of bridge section prior to any corrective action. 

Intermediate – After some corrective action has been completed. 

Final – After all corrective action has been completed. 

 

Other Information: 

Structure Number – Numerical identification of the bridge. 

Traffic Direction – NB, SB, EB, or WB depending on the design traffic flow of the 

numbered route. 

Lane Designation – DL (Driving Lane), CL (Center Lane), or PL (Passing Lane). 

Operator – Printed name of Contractor personnel operating profilograph. 

Engineer – Printed name of Department representative witnessing data collection. 

 

Bump locations are listed by station for each track (wheel path). 



EXAMPLE 
 

PROFILOGRAPH REPORT FOR BRIDGE SMOOTHNESS 
 
Type of Report: 

____ Information  __√_ Initial  ____ Intermediate  ____ Final 

 

Contract No.   96739    Route    IL 255    

Contractor  John Doe Construction Co.  Section No.       

Station   1795+06.0   County   Madison   

No. of Lanes    2   Structure Number  060-1234   

Operator   Joe Smith   Traffic Direction   EB   

Engineer   Mike Jones   Date Tested   09/02/99   

Section No. 
Length 

mile (km) 

Track 1 
Measured 

Roughness 
in. (mm) 

Track 1 
Profile 
Index 

in./mile 
(mm/km) 

Track 2 
Measured 

Roughness 
in. (mm) 

Track 2 
Profile 
Index 

in./mile 
(mm/km) 

Average 
 

Profile 
Index 

in./mile 
(mm/km) 

1 0.100 2.16 21.6 1.30 13.0 17.3 

2 0.100 2.18 21.8 2.26 22.6 22.2 

       

       

       

       

       

       

 

Bump Locations: Track 1:  1893+53.5         
 

Certified by: ______________________________  

Title: Chief Profilograph Pusher _____  

Organization: John Doe Construction Co. ____  



 

ATTACHMENT 1 
 

PROFILOGRAPH REPORT FOR BRIDGE SMOOTHNESS 
 
Type of Report: 

____ Information  ____ Initial  ____ Intermediate  ____ Final 
 
Contract No.       Route        

Contractor     .  Section No.       

Station       County       

No. of Lanes       Structure Number      

Operator       Traffic Direction      

Engineer       Date Tested       

Section No. 
Length 

mile (km) 

Track 1 
Measured 

Roughness 
in. (mm) 

Track 1 
Profile 
Index 

in./mile 
(mm/km) 

Track 2 
Measured 

Roughness 
in. (mm) 

Track 2 
Profile 
Index 

in./mile 
(mm/km) 

Average 
Profile 
Index 

in./mile 
(mm/km) 

       

       

       

       

       

       

       

       

       

       

       

       

Bump Locations: _____________________________________________________________  

 
Certified by: ______________________________  

Title: ____________________________________  

Organization: _____________________________  



 
ATTACHMENT 2 

 
SMOOTHNESS ASSESSMENT WORK SHEET 

 
Contract No.   _______________  Section   ____________________________________  

Route   _____________________________  County   ____________________________  
 

Section 
Number 

Structure 
Number 

Final 
Profile 
Index 

Smoothness 
Assessment 

(+ or -) 

Accumulated 
Assessment 

(+ or -) Remarks/Final Profile 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

Final Assessment 
  

 
Computed by: _________________________  Checked by:____________________________  

Approved by: _________________________  
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CONTAINMENT AND DISPOSAL OF NON-LEAD PAINT CLEANING RESIDUES 
Effective: November 25, 2004 
Revised: March 6, 2009 
 
Description.  This work shall consist of the containment, collection, temporary storage, 
transportation and disposal of waste from non-lead paint removal projects.  Waste requiring 
containment and control includes, but is not limited to, old paint, spent abrasives, corrosion 
products, mill scale, dirt, dust, grease, oil, and salts. 
 
General.  This specification provides the requirements for the control of paint removal waste 
when the existing coatings do not contain lead.  If the coatings contain lead, use specification 
“Containment and Disposal of Lead Paint Cleaning Residues.”  The Contractor shall take 
reasonable and appropriate precautions to protect the public from the inhalation or ingestion of 
dust and debris from their paint removal and clean up operations and is responsible for the 
clean-up of all spills of waste at no additional cost to the Department. 
 
The Contractor shall comply with the requirements of this Specification and all applicable 
Federal, State, and Local laws, codes, and regulations, including, but not limited to the 
regulations of the United States Environmental Protection Agency (USEPA), Occupational 
Safety and Health Administration (OSHA), and Illinois Environmental Protection Agency (IEPA).  
The Contractor shall comply with all applicable regulations even if the regulation is not 
specifically referenced herein.  If a Federal, State, or Local regulation is more restrictive than the 
requirements of this Specification, the more restrictive requirements shall prevail.  
 
Submittals.  The Contractor shall submit for Engineer review and acceptance, the following 
drawings and plans for accomplishing the work.  The submittals shall be provided within 30 days 
of execution of the contract unless given written permission by the Engineer to submit them at a 
later date.  Work cannot proceed until the submittals are accepted by the Engineer.  Details for 
each of the plans are presented within the body of this specification.   
 
a) Containment Plans.  The containment plans shall include drawings, equipment 

specifications, and calculations (e.g., wind load). The plans shall include copies of the 
manufacturer’s specifications for the containment materials and equipment that will be used 
to accomplish containment and ventilation. 

 
b) When required by the contract plans, the containment submittal shall provide calculations 

that assure the structural integrity of the bridge when it supports the containment and the 
calculations and drawings shall be signed and sealed by a Structural Engineer licensed in 
the state of Illinois.   

 
When working over the railroad or navigable waterways, the Department will notify the 
respective agencies that work is being planned.  Unless otherwise directed by the Engineer, 
the Contractor is responsible for follow up contact, and shall provide evidence that the 
railroad, Coast Guard, Corps of Engineers, and other applicable agencies are satisfied with 
the clearance provided and other safety measures that are proposed. 
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c) Waste Management Plan.  The Waste Management Plan shall address all aspects of waste 
handling, storage, testing, hauling and disposal.   Include the names, addresses, and a 
contact person for the proposed licensed waste haulers and disposal facilities. Submit the 
name and qualifications of the laboratory proposed for Toxicity Characteristic Leaching 
Procedure (TCLP) analysis. 

 
d) Contingency Plan.  The Contractor shall prepare a contingency plan for emergencies 

including fire, accident, failure of power, failure of supplied air system or any other event that 
may require modification of standard operating procedures.  The plan shall include specific 
procedures to ensure safe egress and proper medical attention in the event of an 
emergency. 

 
When the Engineer accepts the submittals, the Contractor will receive written notification.  The 
Contractor shall not begin any work until the Engineer has accepted the submittals.  The 
Contractor shall not construe Engineer acceptance of the submittals to imply approval of any 
particular method or sequence for conducting the work, or for addressing health and safety 
concerns.  Acceptance of the plans does not relieve the Contractor from the responsibility to 
conduct the work according to the requirements of Federal, State, or Local regulations, this 
specification, or to adequately protect the health and safety of all workers involved in the project 
and any members of the public who may be affected by the project.  The Contractor remains 
solely responsible for the adequacy and completeness of the programs and work practices, and 
adherence to them. 
 
Quality Control (QC) Inspections.  The Contractor shall perform first line, in process QC 
inspections of all environmental control and waste handling aspects of the project to verify 
compliance with these specification requirements and the accepted drawings and plans.    
Contractor QC inspections shall include, but not be limited to the following: 
 
• Proper installation and continued performance of the containment system(s) in accordance 

with the approved drawings. 
• Visual inspections of emissions into the air and verification that the cause(s) for any 

unacceptable emissions is corrected. 
• Visual inspections of spills or deposits of contaminated materials into the water or onto the 

ground, pavement, soil, or slope protection.  Included is verification that proper cleanup is 
undertaken and that the cause(s) of unacceptable releases is corrected. 

• Proper implementation of the waste management plan including laboratory analysis and 
providing the results to the Engineer within the time frames specified herein. 

• Proper implementation of the contingency plans for emergencies. 
 
Quality Assurance (QA) Observations.  The Engineer will conduct QA observations of any or all 
of the QC monitoring inspections that are undertaken.  The presence or activity of Engineer 
observations in no way relieves the Contractor of the responsibility to provide all necessary daily 
QC inspections of its own and to comply with all requirements of this Specification. 
 
Containment Requirements.  The Contractor shall install and maintain containment systems 
surrounding the work for the purpose of controlling emissions of dust and debris according to 
the requirements of this specification.  Working platforms and containment materials that are 
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used shall be firm and stable and platforms shall be designed to support the workers, 
inspectors, spent surface preparation media (e.g., abrasives), and equipment during all phases 
of surface preparation and painting.  Platforms, cables, and other supporting structures shall be 
designed according to OSHA regulations.  If the containment needs to be attached to the 
structure, the containment shall be attached by bolting, clamping, or similar means.  Welding or 
drilling into the structure is prohibited unless approved by the Engineer in writing. 
 
The containment shall be dropped in the event of sustained winds of 40 mph (64 kph) or greater 
and all materials and equipment secured. 
 
The Contractor shall provide drawings showing the containment system and indicating the 
method(s) of supporting the working platforms and containment materials to each other and to 
the bridge.   
 
When directed in the contract plans, the Contractor shall submit calculations and drawings, 
signed and sealed by a Structural Engineer licensed in the state of Illinois, that assure the 
structural integrity of the bridge under the live and dead loads imposed, including the design 
wind loading. 
 
When working over railroads, the Contractor shall provide evidence that the proposed clearance 
and the safety provisions that will be in place (e.g., flagman) are acceptable to the railroad.  In 
the case of work over navigable waters, the Contractor shall provide evidence that the proposed 
clearance and provisions for installing or moving the containment out of navigation lanes is 
acceptable to authorities such as the Coast Guard and Army Corps of Engineers.  The 
Contractor shall include plans for assuring that navigation lighting is not obscured, or if it is 
obscured, that temporary lighting is acceptable to the appropriate authorities (e.g., Coast Guard) 
and will be utilized. 
 
Engineer review and acceptance of the drawings and calculations shall not relieve the 
Contractor from the responsibility for the safety of the working platforms and containment.  After 
the work platforms and containment materials are erected additional measures may be needed 
to ensure worker safety according to OSHA regulations.  The Contractor shall institute such 
measures at no additional cost to the Department. 
 
Containment for the cleaning operation of this contract is defined as follows: 
 
• The containment system shall confine emissions of dust and debris to the property line. 
 
• The containment systems shall comply with the specified SSPC Guide 6 classifications, as 

applicable, as presented in Table 1 for the method of paint removal utilized. 
 
The Contractor shall take appropriate action to avoid personnel injury or damage to the 
structure from the installation and use of the containment system.  If the Engineer determines 
that there is the potential for structural damage caused by the installed containment system, the 
Contractor shall take appropriate action to correct the situation. 
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The containment systems shall also meet the following requirements: 
 
a) Dry Abrasive Blast Cleaning - (SSPC Class 2A) 

 
The enclosure shall be designed, installed, and maintained to sustain maximum anticipated 
wind forces.  Flapping edges of containment materials are prohibited and the integrity of all 
containment materials shall be maintained for the duration of the project.  When the location 
of the work on the bridge, or over lane closures permit, the blast enclosure shall extend a 
minimum of 3 ft (1 m) beyond the limits of surface preparation to allow the workers to blast 
away from, rather than into the seam between the containment and the structure.   

 
b) Vacuum Blast Cleaning  
 

Vacuum blasting equipment shall be fully automatic and capable of cleaning and recycling 
the abrasive.  The system shall be designed to deliver cleaned, recycled blasting abrasives 
and provide a closed system containment during blasting.  The removed coating, mill scale, 
and corrosion shall be separated from the abrasive, and stored for disposal.  No additional 
containment is required but escaping abrasive, paint chips, and debris shall be cleaned from 
the work area at the end of each day. 

 
c)  Power Tool Cleaning (SSPC-Class 3P) 
 

The Contractor shall use containment materials (e.g., tarpaulins) to capture removed paint 
chips, rust, mill scale and other debris.    

 
 
d)  Vacuum-Shrouded Power Tool Cleaning/Hand Tool Cleaning  
 

The Contractor shall utilize hand tools or power tools equipped with vacuums and High 
Efficiency Particulate Air (HEPA) filters.  No additional containment is required but escaping 
and paint chips and debris shall be cleaned from the work area at the end of each day. 
 

 
e)  Water Jetting or Wet Abrasive Blast Cleaning for the Removal of Paint  

(SSPC Class 4W) 
 

Water jetting or wet abrasive blast cleaning for the purpose of removing paint and surface 
debris shall be conducted within a containment designed, installed, and maintained in order 
to capture paint chips and debris.  Collection of the water is not required.  Mesh containment 
materials that capture paint chips and debris while allowing the water to pass through shall 
have openings a maximum of 25 mils (625 microns) in greatest dimension. 

 
f)   Water Washing 
 

Water washing of the bridge for the purpose of removing chalk, dirt, grease, oil, bird nests, 
and other surface debris can be performed without additional containment provided paint 
chips and removed debris are removed and collected prior to washing or are cleaned from 
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the site after cleaning is completed each day.  At the Contractor’s option, SSPC Class 4W 
permeable containment materials described above under “Water Jetting or Wet Abrasive 
Blast Cleaning for the Removal of Paint” can be used to collect the debris while the washing 
is underway.   

 
Environmental Controls 

 
a) Cleanliness of ground and water.  At the end of each workday at a minimum, the work area 

outside of containment, including any ground tarpaulins that are used, shall be inspected to 
verify that paint removal debris (e.g., paint chips, abrasives, rust, etc.) is not present.  If 
debris is observed, it shall be removed by hand, shoveling, sweeping, or vacuuming. 
 
Upon project completion, the ground and water in and around the project site are considered 
to have been properly cleaned if paint chips, paint removal media (e.g., spent abrasives), 
fuel, materials of construction, litter, or other project debris have been removed, even if the 
material being cleaned was a pre-existing condition. 

 
b) Visible Emissions.  Emissions of dust and debris from the project shall not extend beyond 

the property line.  If unacceptable visible emissions or releases beyond the property line are 
observed, the Contractor shall immediately shut down the emission-producing operations, 
clean up the debris, and change work practices, modify the containment, or take other 
appropriate corrective action as needed to prevent similar releases from occurring in the 
future.  

 
Hygiene Facilities/Protective Clothing.  The Contractor shall provide clean lavatory and hand 
washing facilities according to OSHA regulations and make them available to IDOT project 
personnel.  

 
The Contractor shall provide IDOT project personnel with all required protective clothing and 
equipment, including disposal or cleaning.  Clothing and equipment includes but is not limited to 
disposable coveralls with hood, booties, disposable surgical gloves, hearing protection, and 
safety glasses.  The protective clothing and equipment shall be provided and maintained on the 
job site for the exclusive, continuous and simultaneous use by the IDOT personnel.  This 
equipment shall be suitable to allow inspection access to any area in which work is being 
performed. 

 
Site Emergencies. 
 
a) Stop Work.  The Contractor shall stop work at any time the conditions are not within 

specifications and take the appropriate corrective action.  The stoppage will continue until 
conditions have been corrected.  Standby time and cost required for corrective action is at 
the Contractor's expense.  The occurrence of the following events shall be reported in 
writing to IDOT and shall require the Contractor to automatically stop paint removal and 
initiate clean up activities. 

 
• Break in containment barriers. 
• Visible emissions in excess of the specification tolerances. 
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• Serious injury within the containment area. 
• Fire or safety emergency 
• Respiratory system failure 
• Power failure 

 
b) Contingency Plans and Arrangements.  The Engineer will refer to the contingency plan for 

site specific instructions in the case of emergencies. 
 
The Contractor shall prepare a contingency plan for emergencies including fire, accident, 
failure of power, failure of supplied air system or any other event that may require 
modification of standard operating procedures during paint removal and painting processes.  
The plan shall include specific procedures to ensure safe egress and proper medical 
attention in the event of an emergency.  The Contractor shall post the telephone numbers 
and locations of emergency services including fire, ambulance, doctor, hospital, police, 
power company and telephone company. 
 
A two-way radio, or equal, as approved by the Engineer, capable of summoning emergency 
assistance shall be available at each bridge during the time the Contractor's personnel are 
at the bridge site under this contract.  The following emergency response equipment 
described in the contingency plan (generic form attached) shall be available during this time 
as well: an appropriate portable fire extinguisher, a 55 gal (208 L) drum, a 5 gal (19 L) pail, a 
long handled shovel, absorbent material (one bag). 
 
A copy of the contingency plan shall be maintained at each bridge during cleaning 
operations and during the time the Contractor's personnel are at the bridge site under this 
contract.  The Contractor shall designate the emergency coordinator(s) required who shall 
be responsible for the activities described. 
 
An example of a contingency plan is included at the end of this Special Provision. 
 

Collection, Temporary Storage, Transportation and Disposal of Waste.   
 
All surface preparation/paint residues shall be collected daily and deposited in all-weather 
containers supplied by the Contractor as temporary storage.  The storage area shall be secure 
to prevent unauthorized entry or tampering with the containers.  Acceptable measures include 
storage within a fully enclosed (e.g., fenced in) and locked area, within a temporary building, or 
implementing other reasonable means to reduce the possibility of vandalism or exposure of the 
waste to the public or the environment (e.g., chains and locks to secure the covers of roll-off 
boxes).  Waste shall not be stored outside of the containers. 
 
No residues shall remain on uncontained surfaces overnight.  Waste materials shall not be 
removed through floor drains or by throwing them over the side of the bridge.  Flammable 
materials shall not be stored around or under any bridge structures. 
 
The Contractor shall have each waste stream sampled for each project and tested by TCLP and 
according to EPA and disposal company requirements.  The Engineer shall be notified in 
advance when the samples will be collected.  The samples shall be collected and shipped for 
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testing within the first week of the project, with the results due back to the Engineer within 10 
days.  Testing shall be considered included in the pay item for “Containment and Disposal of 
Non-Lead Paint Cleaning Residues.”  Copies of the test results shall be provided to the 
Engineer prior to shipping the waste.  If the waste tests hazardous, the Contractor shall comply 
with all provision of “Collection, Temporary Storage, Transportation and Disposal of Waste” 
found in specification “Containment and Disposal of Lead Paint Cleaning Residues,” except 
additional costs will be paid for according to Article 109.04. 
 
If the waste is found to be non-hazardous as determined by TCLP testing, the waste shall be 
classified as a non-hazardous special waste, transported by a licensed waste transporter, and 
disposed of at an IEPA permitted disposal facility in Illinois. 
 
The waste shall be shipped to the disposal facility within 90 days of the first accumulation of the 
waste in the containers.  When permitted by the Engineer, waste from multiple bridges in the 
same contract may be transported by the Contractor to a central waste storage location(s) 
approved by the Engineer in order to consolidate the material for pick up, and to minimize the 
storage of waste containers at multiple remote sites after demobilization.  Arrangements for the 
final waste pickup shall be made with the waste hauler by the time blast cleaning operations are 
completed or as required to meet the 90-day limit stated above. 
 
All other project waste shall be removed from the site according to Federal, State and Local 
regulations, with all waste removed from the site prior to final Contractor demobilization. 
 
The Contractor shall make arrangements to have other hazardous waste, which he/she 
generates, such as used paint solvent, transported to the Contractor's facility at the end of each 
day that this waste is generated.  These hazardous wastes shall be manifested using the 
Contractor's own generator number to a treatment or disposal facility from the Contractor's 
facility.  The Contractor shall not combine solvents or other wastes with cleaning residue 
wastes.  All waste streams shall be stored in separate containers. 
 
The Contractor is responsible for the payment of any fines and undertaking any clean up 
activities mandated by State or federal environmental agencies for improper waste handling, 
storage, transportation, or disposal. 
 
Basis of Payment.  The containment, collection, temporary storage, transportation, testing and 
disposal of all project waste, and all other work described herein will be paid for at the contract 
lump sum price for CONTAINMENT AND DISPOSAL OF NON-LEAD PAINT CLEANING 
RESIDUES at the designated location.  Payment will not be authorized until all requirements 
have been fulfilled as described in this specification, including the submittal of waste test results, 
and disposal of all waste. 
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Table 1 
Containment Criteria for Removal of Paint and Other Debris1 

 
Removal 
Method 

 
SSPC 
Class2 

Containment 
Material 
Flexibility 

Containment 
Material 
Permeability3 

Containment 
Support 
Structure 

Containment 
Material 
Joints 

Hand Tool 
Cleaning 

None See Note 4 See Note 4 See Note 4 See Note 4 

Power Tool 
Cleaning w/ 
Vacuum 

None See Note 4 See Note 4 See Note 4 See Note 4 

Power Tool 
Cleaning w/o 
Vacuum5 

3P Rigid or 
Flexible 

Permeable Minimal Partially 
Sealed 

Water Jetting, 
Wet Abrasive 
Blast6 

4W Flexible Permeable Flexible or 
Minimal  

Partially 
Sealed 

Water Cleaning7 None See Note 7 See Note 7 See Note 7 See Note 7 
Open Abrasive 
Blast Cleaning8 

2A Rigid or 
Flexible 

Impermeable  Rigid or 
Flexible  

Fully Sealed 

Vacuum Blast 
Cleaning 

None See Note 4 See Note 4 See Note 4 See Note 4 

 
 
 

Table 1 (Continued) 
Containment Criteria for Removal of Paint and Other Debris1 

 
Removal 
Method 

 
SSPC 
Class2 

 
Containment 
Entryway 

Ventilation 
System 
Required 

Negative 
Pressure 
Required 

Exhaust 
Filtration 
Required 

Hand Tool 
Cleaning 

None See Note 4 See Note 4 See Note 4 See Note 4 

Power Tool 
Cleaning w/ 
Vacuum 

None See Note 4 See Note 4 See Note 4 See Note 4 

Power Tool 
Cleaning w/o 
Vacuum5 

3P Open Seam No No No 

Water Jetting, 
Wet Abrasive 
Blast6 

4W Open Seam No No No 

Water Cleaning7 None See Note 7 See Note 7 See Note 7 See Note 7 
Open Abrasive 
Blast Cleaning8 

2A Resealable or 
Overlap 

Yes Yes Yes 

Vacuum Blast 
Cleaning 

None See Note 4 See Note 4 See Note 4 See Note 4 
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Notes: 
 
1This table provides general design criteria only.  It does not guarantee that specific controls 
over emissions will occur because unique site conditions must be considered in the design.  
Other combinations of materials may provide controls over emissions equivalent to or greater 
than those combinations shown above. 
 
2The SSPC Classification is based on SSPC Guide 6. 
 
3Permeability addresses both air and water as appropriate.  In the case of water removal 
methods, the containment materials must be resistant to water.  When ground covers are 
used they shall be of sufficient strength to withstand the impact and weight of the debris and 
the equipment used for collection and clean-up. 
  
4Containment is not required provided paint chips and debris are removed from the ground 
and surfaces in and around the worksite at the end of each day.  Ground tarpaulins can be 
used to simplify the cleanup.  At the Contractor’s option, permeable containment materials 
may be suspended under the work area to capture the debris at the time of removal.  
Permeable materials for the purpose of this specification are defined as materials with 
openings measuring 25 mils or less in greatest dimension. 
  
5This method involves open power tool cleaning.  The containment consists of permeable 
materials suspended beneath the work area to capture debris.  As an option, if the work is 
close to the ground or bridge deck, ground covers can be used to capture the paint chips and 
debris for proper disposal. 
 
6This method involves water jetting (with and without abrasive) and wet abrasive blast 
cleaning where the goal is to remove paint.  Permeable containment materials are used to 
capture removed paint chips, debris, and abrasives (in the case of wet abrasive blast 
cleaning) while allowing the water to pass through.   Permeable materials for the purpose of 
this specification are defined as materials with openings measuring 25 mils (625 microns) or 
less in greatest dimension. 
 
7Chips and debris can be removed from the ground at the end of each shift, or the Contractor 
can install a Class 4W containment in the work area to collect the debris while allowing the 
water to pass through (see note 6) 
 
8This method involves dry abrasive blast cleaning.  Dust and debris shall not be permitted to 
escape from the containment. 



 10  
  

Containment Components - The basic components that make up containment systems 
are defined below.  The components are combined in Table 1 to establish the minimum 
containment system requirements for the method(s) of paint removal specified for the 
Contract. 

 
1. Rigidity of Containment Materials - Rigid containment materials consist of 

solid panels of plywood, aluminum, rigid metal, plastic, fiberglass, 
composites, or similar materials.  Flexible materials consist of screens, tarps, 
drapes, plastic sheeting, or similar materials.  When directed by the Engineer, 
do not use flexible materials for horizontal surfaces directly over traffic lanes 
or vertical surfaces in close proximity to traffic lanes.  If the Engineer allows 
the use of flexible materials, the Contractor shall take special precautions to 
completely secure the materials to prevent any interference with traffic. 

 
2. Permeability of Containment Materials - The containment materials are 

identified as air impenetrable if they are impervious to dust or wind such as 
provided by rigid panels, coated solid tarps, or plastic sheeting.  Air 
penetrable materials are those that are formed or woven to allow air flow.  
Water impermeable materials are those that are capable of containing and 
controlling water when wet methods of preparation are used.  Water 
permeable materials allow the water to pass through.  Chemical resistant 
materials are those resistant to chemical and solvent stripping solutions.  Use 
fire retardant materials in all cases.  

 
3. Support Structure - Rigid support structures consist of scaffolding and 

framing to which the containment materials are affixed to minimize movement 
of the containment cocoon.  Flexible support structures are comprised of 
cables, chains, or similar systems to which the containment materials are 
affixed.  Use fire retardant materials in all cases. 

 
4. Containment Joints - Fully sealed joints require that mating surfaces between 

the containment materials and to the structure being prepared are completely 
sealed.  Sealing measures include tape, caulk, Velcro, clamps, or other 
similar material capable of forming a continuous, impenetrable or 
impermeable seal.  When materials are overlapped, a minimum overlap of 8 
in. (200 mm) is required. 

 
5. Entryway - An airlock entryway involves a minimum of one stage that is fully 

sealed to the containment and which is maintained under negative pressure 
using the ventilation system of the containment.  Resealable door entryways 
involve the use of flexible or rigid doors capable of being repeatedly opened 
and resealed.  Sealing methods include the use of zippers, Velcro, clamps, or 
similar fasteners.  Overlapping door tarpaulin entryways consist of two or 
three overlapping door tarpaulins. 
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6. Mechanical Ventilation - The requirement for mechanical ventilation is to 
ensure that adequate air movement is achieved to reduce worker exposure to 
toxic metals to as low as feasible according to OSHA regulations (e.g., 29 
CFR 1926.62), and to enhance visibility.  Natural ventilation does not require 
the use of mechanical equipment for moving dust and debris through the 
work area. 

 
7. Negative Pressure - When specified, achieve a minimum of 0.03 in.(7.5 mm) 

water column (W.C.) relative to ambient conditions, or confirm through visual 
assessments for the concave appearance of the containment enclosure. 

 
8. Exhaust Ventilation - When mechanical ventilation systems are specified,, 

provide filtration of the exhaust air, to achieve a filtration efficiency of 99.9 
percent at 0.5 microns. 
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CONTINGENCY PLAN 
FOR 

NON-LEAD BASED PAINT REMOVAL PROJECTS  
 

Bridge No.:    
Location:    
 
 
Note: 
 
1. A copy of this plan must be kept at the bridge while the Contractor's employees are at the 

site. 
 
2. A copy of the plan must be mailed to the police and fire departments and hospital identified 

herein. 
 
Primary Emergency Coordinator 
 
Name:    
Address:    
City:    
Phone: (Work)    
 (Home)    
 
 
Alternate Emergency Coordinator 
 
Name:    
Address:    
City:    
Phone: (Work)    
 (Home)    
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Emergency Response Agencies 
 
POLICE: 
 
1. State Police (if bridge not in city)  Phone:______________________ 
 
 District No.  ________________ 
 
 Address:  ________________________________________________ 
 
2. County Sheriff   Phone:    
 
 County:    
 
 Address:    
 
3. City Police   Phone:   
 
 District No.    
 
 Address:    
 
Arrangements made with police:  (Describe arrangements or refusal by police to make 
arrangements): 
  
  
 
 
 
FIRE: 
 
1. City   Phone:    
 
 Name:    
 
 Address:  
 
2. Fire District   Phone:    
 
 Name:    
 
 Address:    
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3. Other   Phone:    
 
 Name:    
 
 Address:    
 
Arrangements made with fire departments:  (Describe arrangements or refusal by fire 
departments to make arrangements): 
  
  
 
 
 
 
HOSPITAL: 
 
 Name:   Phone:    
 
 Address:  
 
Arrangements made with hospital:  (Describe arrangements or refusal by hospital to make 
arrangements): 
  
  
 
Properties of waste and hazard to health: 
 
 
Places where employees working: 
 
 
Location of Bridge: 
 
 
Types of injuries or illness which could result: 
 
 
Appropriate response to release of waste to the soil: 
 
 
Appropriate response to release of waste to surface water: 
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Emergency Equipment at Bridge 

 
Emergency 

Equipment List 
Location of 
Equipment 

Description of 
Equipment 

Capability of 
Equipment 

1.  Two-way radio Truck  Communication 
 

2.  Portable Fire 
Extinguisher 
 

Truck  Extinguishes Fire 

3.  Absorbent 
Material 

Truck  Absorbs Paint or 
Solvent Spills 
 

4.  Hand Shovel Truck  Scooping Material 
 

5.  208 L (55 
Gallon) Drum 

Truck  Storing Spilled 
Material 
 

6.  19 L (5 Gallon) 
Pail 

Truck  Storing Spilled 
Material 
 

 
Emergency Procedure 
 
1. Notify personnel at the bridge of the emergency and implement emergency procedure. 
 
2. Identify the character, source, amount and extent of released materials. 
 
3. Assess possible hazards to health or environment. 
 
4. Contain the released waste or extinguish fire.  Contact the fire department if appropriate. 
 
5. If human health or the environment is threatened, contact appropriate police and fire 

department.  In addition, the Emergency Services and Disaster Agency needs to be 
called using their 24-hour toll free number (800-782-7860) and the National Response 
Center using their 24-hour toll free number (800-824-8802). 

 
6. Notify the Engineer that an emergency has occurred. 
 
7. Store spilled material and soil contaminated by spill, if any, in a drum or pail.  Mark and 

label the drum or pail for disposal. 
 
8. Write a full account of the spill or fire incident including date, time, volume, material, and 

response taken. 
 
9. Replenish stock of absorbent material or other equipment used in response.  



SLIPFORM PARAPET 
Effective:  June 1, 2007  
Revised:  August 17, 2012 
 
 
The following shall be added to the end of Article 503.16(b) of the Standard Specifications. 
 
(3) Slipforming parapets.  Unless otherwise prohibited on the plans, at the option of the 

Contractor, concrete parapets on bridge decks may be constructed by slipforming in lieu of 
the conventional forming methods.  The slipform machine shall have automatic horizontal 
and vertical grade control and be approved by the Engineer. 
 
If the Contractor wishes to use the slipform parapet option for 42 inch (1.067 m) tall parapets 
he/she shall construct a test section in a temporary location to demonstrate his/her ability to 
construct the parapets without defect.  The test section shall be constructed under similar 
anticipated weather conditions, using the same means and methods, equipment, operator, 
concrete plant, concrete mix design, and slump as proposed for the permanent slipform 
parapets. 
 
The test section shall be at least 50 feet (15 meters) in length and shall be of the same 
cross section shown on the plans.  The contractor shall place all of the reinforcement 
embedded in the parapet shown on the plans.  Upon completion of the test section, the 
Contractor shall saw cut the test section into 2 foot segments and separate the segments for 
inspection by the Engineer. 
 
The test section shall demonstrate to the satisfaction of the Engineer that the Contractor can 
slipform the parapets on this project without defects.  The acceptance of the test section 
does not constitute acceptance of the slipform parapets in place. 
 
The concrete mix design may combine two or more coarse aggregate sizes, consisting of 
CA-7, CA-11, CA-13, CA-14, and CA-16, provided a CA-7 or CA-11 is included in the blend 
in a proportion approved by the Engineer. 
 
The slipform machine speed shall not exceed 3 ft (0.9 m) per minute.  Any section of 
parapet placed with the slipform machine moving in excess of the maximum allowed speed 
will be rejected.  Any time the speed of the machine drops below 0.5 ft (150 mm) per minute 
will be considered a stoppage of the slipforming operation, portions of parapet placed with 
three or more intermittent stoppages within any 15 ft (4.6 m) length will be rejected.  The 
contractor shall schedule concrete delivery to maintain a uniform delivery rate of concrete 
into the slipform machine.  If delivery of concrete from the truck into the slipforming machine 
is interrupted by more than 15 minutes, the portion of the wall within the limits of the slipform 
machine will be rejected.  Any portion of the parapet where the slipforming operation is 
interrupted or stopped within the 15 minute window may be subject to coring to verify 
acceptance. 

 



If the Contractor elects to slipform, the parapet cross-sectional area and reinforcement bar 
clearances shall be revised according to the details for the Concrete Parapet Slipforming 
Option.  In addition, if embedded conduit(s) are detailed, then the contractor shall utilize the 
alternate reinforcement as detail. 
 
The Contractor may propose supplemental reinforcement for stiffening and/or for conduit 
support subject to the approval of the Engineer. 
 
The use of cast-in-place anchorage devices for attaching appurtenances and/or railings to 
the parapets will not be allowed in conjunction with slipforming of parapets.  Alternates 
means for making these attachments shall be as detailed on the plans or as approved by 
the Engineer. 
 
All reinforcement bar intersections within the parapet cross section shall be 100 percent tied 
to maintain rigidity during concrete placement.  At pre-planned sawcut joints in the parapet, 
Glass Fiber Reinforced Polymer (GFRP) reinforcement shall be used to maintain the rigidity 
of the reinforcement cage across the proposed joints as detail for the Concrete Parapet 
Slipforming Option. 

 
Glass Fiber Reinforced Polymer (GFRP) reinforcement shall be subject to approval by the 
Engineer.  Other non-ferrous reinforcement may be proposed for use but shall be subject to 
approval by the Engineer. 
 
The contractor may use additional stiffening reinforcement bars to prevent movement of the 
reinforcement cage subject to approval by the Engineer.  Clearances for these bars shall be 
the same as shown for the required bars and these bars shall be epoxy coated.  If the 
additional reinforcement is used, it shall be at no additional cost to the Department. 
 
For projects with plan details specifying parapet joints spaced greater than 20 ft (6 m) apart, 
additional sawcut joints, spaced between 10 ft (3 m) and 20 ft (6 m), shall be placed as 
directed by the Engineer.  The horizontal reinforcement extending through the proposed 
joints shall be precut to provide a minimum of 4 in. (100 mm) gap, centered over the joint, 
between rebar ends.  The ends of the reinforcement shall be repaired according to Article 
508.05. 
 
After the slipform machine has been set to proper grade and prior to concrete placement, 
the clearance between the slipform machine inside faces and reinforcement bars shall be 
checked during a dry run by the Contractor in the presence of the Engineer.  The dry run 
shall not begin until the entire reinforcing cage has been tied and the Engineer has verified 
and approved the placement and tying of the reinforcing bars.  Any reinforcement bars 
found to be out of place by more than ½ in. (13 mm), or any dimensions between bars 
differing from the plans by more than ½ in. (13 mm) shall be re-tied to the plan dimensions. 
 
During the dry run and in the presence of the Engineer, the Contractor shall check the 
clearance of the reinforcement bars from the inside faces of the slipform mold.  In all 
locations, the Contractor shall ensure the reinforcement bars have the minimum cover 



distance shown on the plans.  This dry run check shall be made for the full distance that is 
anticipated to be placed in the subsequent pour.  Reinforcement bars found to have less 
than the minimum clearance shall be adjusted and the dry run will be performed again, at 
least in any locations that have been readjusted. 
 
For parapets adjacent to the watertable, the contractor shall, for the duration of the 
construction and curing of the parapet, provide and maintain an inspection platform along 
the back face of the parapet.  The inspection platform shall be rigidly attached to the bridge 
superstructure and be of such design to allow ready movement of inspection personnel 
along the entire length of the bridge. 
 
The aluminum cracker plates as detailed in the plans shall be securely tied in place and 
shall be coated or otherwise treated to minimize their potential reaction with wet concrete.  
In lieu of chamfer strips at horizontal and vertical edges, radii may be used.  Prior to 
slipforming, the Contractor shall verify proper operation of the vibrators using a mechanical 
measuring device subject to approval by the Engineer. 

 
The top portion of the joint shall be sawcut as shown in Detail for the Concrete Parapet 
Slipforming Option.  Sawing of the joints shall commence as soon as the concrete has 
hardened sufficiently to permit sawing without excessive raveling.  All joints shall be sawed 
to the full thickness before uncontrolled shrinkage cracking takes place but no later than 8 
hours after concrete placement.  The sawcut shall be approximately 3/8 in. (10 mm) wide 
and shall be performed with a power circular concrete saw.  The joints shall be sealed with 
an approved polyurethane sealant, conforming to ASTM C 920, Type S, Grade NS, Class 
25, Use T, to a minimum depth of 1/2 in. (12 mm), with surface preparation and installation 
according to the manufacturer’s written instructions.  Cork, hemp or other compressible 
material may be used as a backer.  The sawcut will not require chamfered edges. 
 
Ends of the parapet shall be formed and the forms securely braced.  When slipforming of 
parapets with cross sectional discontinuities such as light standards, junction boxes or other 
embedded appurtenances except for name plates, is allowed, the parapet shall be formed 
for a minimum distance of 4 ft (1.2 m) on each side of the discontinuity. 
 
For acceptance and rejection purposes a parapet section shall be defined as the length of 
parapet between adjacent vertical parapet joints. 
 
The maximum variance of actual to proposed longitudinal alignment shall not exceed ±3/4 
in. (20 mm) with no more than 1/4 inch in 10 ft (6 mm in 3 m).  Notwithstanding this 
tolerance, abrupt variance in actual alignment of 1/2 inch in 10 ft (13 mm in 3 m) will be 
cause for rejection of the parapet section. 
 
In addition, all surfaces shall be checked with a 10 ft (3 m) straight edge furnished and used 
by the Contractor as the concrete is extruded from the slipform mold.  Continued variations 
in the barrier surface exceeding 1/4 inch in 10 ft (6 mm in 3 m) will not be permitted and 
remedial action shall immediately be taken to correct the problem. 

 



The use of equipment or methods which result in dimensions outside the tolerance limits 
shall be discontinued.  Parapet sections having dimensions outside the tolerance limits will 
be rejected. 
 
Any visible indication that less than specified cover of concrete over the reinforcing bars has 
been obtained, or of any cracking, tearing or honeycombing of the plastic concrete, or any 
location showing diagonal or horizontal cracking will be cause for rejection of the parapet 
section in which they are found.   
 
The vertical surfaces at the base of the barrier within 3 in. (75 mm) of the deck surface shall 
be trowelled true after passage of the slipform machine.  Any deformations or bulges 
remaining after the initial set shall be removed by grinding after the concrete has hardened.  
Hand finishing of minor sporadic surface defects may be allowed at the discretion of the 
Engineer.  
 
 
Slipformed parapets shall be cured according to either Article 1020.13(a)(3) or Article 
1020.13(a)(5).  For either method, the concrete surface shall be covered within 30 minutes 
after it has been finished.  In addition, a soaker hose shall be placed on the top surface of 
the parapet, and the curing material kept wet with a continuous supply of water for the entire 
curing period.  The cotton mats or burlap covering shall be held in place with brackets or 
other method approved by the Engineer.  The Contractor shall have the option to substitute 
linseed oil emulsion for protective coat and delay the start of wet curing during the period 
from April 16 through October 31.  The linseed oil emulsion shall be applied according to 
Articles 1020.13 Notes-General 8/ and 1020.13(a)(4).  The delay for wet curing shall not 
exceed 3 hours after application of the linseed oil emulsion.  
 
A maximum of three random 4 in. (100 mm) diameter cores per 100 ft (30 m) of parapet 
shall be taken as directed by the Engineer, but no less than three random cores shall be 
taken for each parapet pour.  Unless otherwise directed by the Engineer, coring shall be 
accomplished within 48 hours following each parapet pour.  Separate parapets poured on 
the same date shall be considered separate pours.  Random cores will not be measured for 
payment. 
 
The Engineer will mark additional locations for cores where, in the sole opinion of the 
Engineer, the quality of the slipformed parapet is suspect. 
 
Any cores showing voids of any size adjacent to the reinforcement bars, or showing voids 
not adjacent to reinforcement bars of 1/4 square inch (160 square millimeters) in area or 
more, or showing signs of segregation, or showing signs of cracking shall be considered 
failures and the parapet section from which it was taken will be rejected. 

 
Rejected parapet sections shall be removed and replaced for the full depth cross-section of 
the parapet.  The minimum length of parapet removed and replaced shall be 3 ft (1 m).  
Additional cores may be required to determine the longitudinal extent of removal and 



replacement if it can not be determined and agreed upon by other means (i.e. visual, 
sounding, non-destructive testing, etc.). 
 
Any parapet section with more than one half of its length rejected or with remaining 
segments less than 10 ft (3 m) in length shall be removed and replaced in its entirety. 
 
If reinforcement bars are damaged during the removal and replacement, additional removal 
and replacement shall be done, as necessary, to ensure minimum splice length of 
replacement bars.  Any damage to epoxy coating of bars shall be repaired according to 
Article 508.05. 
 
All core holes will be filled with a non-shrink grout meeting the requirements of Section 
1024. 
 

Basis of Payment.  When the contractor, at his/her option, constructs the parapet using 
slipforming methods, no adjustment in the quantities for Concrete Superstructures and 
Reinforcement Bars, Epoxy Coated to accommodate this option will be allowed.  Compensation 
under the contract bid items for Concrete Superstructures and Reinforcement Bars, Epoxy 
Coated shall cover the cost of all work required for the construction of the parapet and any test 
section(s) required, and for any additional costs of work or materials associated with slipforming 
methods. 
 



CONCRETE DECK BEAMS 
 
Effective: June 13, 2008 
Revised:  October 9, 2009 
 
Add the following equipment to Article 504.03. 
 
(c) Mechanical Mixer (Note 1)                                                                                    1101.19 
 
Note 1:  A drill with paddle may be used for mixing small quantities of nonshrink grout.  Hand 
mixing will not be allowed. 
 
Replace the second sentence of the fifth paragraph of Article 504.06(d) with the following. 
 
Dowels at the fixed ends of the deck beams shall be installed, nonshrink grout placed and cured 
for a minimum of 24 hours.  If the bearing area is specified to be grouted it shall be done at the 
time of dowel placement. 
 
Replace the fourth paragraph of Article 504.06(e) with the following. 
 
A mechanical mixer shall be used to mix the nonshrink grout and the type of mixer and mixing 
procedures shall be per the manufacturer’s recommendations.  During placement, the grout 
shall be worked into the area with a pencil vibrator.  The surface shall be troweled to a smooth 
finish.  The nonshrink grout shall be immediately cured with cotton mats according to Article 
1020.13 for a minimum of seven days, and field testing will not be required.  However, the cure 
time may be reduced provided the Contractor molds specimens, covers them, and performs 
cube tests according to ASTM C 1107.  The tests shall verify the 6000 psi grout strength has 
been obtained, but in no case shall the cure time be less than three days. 
 
For Contractor cube tests, each sample shall consist of three test specimens and a minimum of 
two samples will be required for each day of grouting.  Additional samples may be requested by 
the Engineer.  Specimens shall be cured underneath the cotton mats with the beams for a 
minimum of 48 hours before transport to the laboratory for testing.  The laboratory shall be 
inspected for Hydraulic Cement – Physical Tests by the Cement and Concrete Reference 
Laboratory (CCRL). 
 
 
Add the following paragraph to the end of Article 504.06 
 
(f) Construction Inserts.  All inserts, including those necessary for the fabrication and 

construction of the structure or portions thereof shall be cast into the member according to 
Article 3.5.2 of the Manual for Fabrication of Precast Prestressed Concrete Products. 

 
Replace 1006.06(a) and (b) with the following. 
 



(a) Transverse Tie Rod Assemblies.  Steel for transverse tie rod assemblies (i.e. rods, nuts, 
washers and coupling nuts) shall be according to ASTM F 1554 Grade 55 (Grade 380).  
After fabrication, the transverse tie assemblies shall be hot-dipped galvanized according to 
AASHTO M 232.  The small articles may be zinc-coated by the mechanically deposited 
process according to AASHTO M 298, Class 50.  The thickness of the mechanical 
galvanizing shall not exceed 6 mils (150 μm). 

 
(b) Dowel Rods.  Steel for dowel rods shall be according to ASTM F 1554 Grade 55 (Grade 

380) or A706 Grade 60.  Dowel rods shall be either epoxy coated according to AASHTO M 
284 or galvanized according to AASHTO M 111. 

 
 
Add the following Article to Section 1101. 
 
1101.19  Mechanical Mixer.  The mechanical mixer shall have paddles or blades that are 
suitable for uniformly mixing the material, and shall have sufficient capacity to allow for a 
continuous work operation. 
 



SEGMENTAL CONCRETE BLOCK WALL 
Effective:  January 7, 1999 
Revised:  October 30, 2012 
 
Description.  This work shall consist of furnishing the design computations, shop plans, 
materials, equipment and labor to construct a Segmental Concrete Block Retaining Wall to the 
limits shown on the plans. 
 
General.  The wall shall consist of a leveling pad, precast concrete blocks (either dry-cast or 
wet cast), select fill and, if required by the design, soil reinforcement.  The wall shall be 
designed and constructed according to the lines, grades, and dimensions shown on the contract 
plans and approved shop plans. 
 
Submittals.  The wall supplier shall submit design computations and shop plans to the 
Engineer according to Article 1042.03(b) of the Standard Specifications.  No work or ordering of 
materials for the structure shall be done by the Contractor until the submittal has been approved 
in writing by the Engineer.  The shop plans shall be sealed by an Illinois Licensed Structural 
Engineer and shall include all details, dimensions, quantities, and cross sections necessary to 
construct the wall and shall include, but not be limited to, the following items: 
 

(a) Plan, elevation, and cross section sheet(s) for each wall showing the following: 
 

(1) A plan view of the wall indicating the offsets from the construction centerline to the 
first course of blocks at all changes in horizontal alignment.  These shall be 
calculated using the offsets to the front face of the block shown on the contract plans 
and the suppliers proposed wall batter.  The plan view shall indicate bottom (and top 
course of block when battered), the excavation and select fill limits as well as any soil 
reinforcing required by the design.  The centerline of any drainage structure or pipe 
behind or passing through/under the wall shall also be shown. 

 
(2) An elevation view of the wall, indicating the elevation and all steps in the top course 

of blocks along the length of the wall.  The top of these blocks shall be at or above 
the theoretical top of block line shown on the contract plans.  This view shall also 
show the steps and proposed top of leveling pad elevations as well as the finished 
grade line at the wall face specified on the contract plans.  These leveling pad 
elevations shall be located at or below the theoretical top of leveling line shown on 
the contract plans.  The location, size, and length of any soil reinforcing connected to 
the blocks shall be indicated. 

 
(3) Typical cross section(s) showing the limits of the select fill, soil reinforcement if used 

in the design.  The right-of-way limits shall be indicated as well as the proposed 
excavation, cut slopes, and the elevation relationship between existing ground 
conditions and proposed grades. 

 
(4) All general notes required for constructing the wall. 
 



(b) All details for the leveling pads, including the steps, shall be shown. The theoretical top 
of the leveling pad shall either be below the anticipated frost depth or 1.5 ft. (450 mm) 
below the finished grade line at the wall face, whichever is greater; unless otherwise 
shown on the plans.  The minimum leveling pad thickness shall be 6 in. (152 mm) 

 
(c) Cap blocks shall be used to cover the top of the standard block units. The top course of 

blocks and cap blocks shall be stepped to satisfy the top of block line shown on the 
contract plans. 

 
(d) All details of the block and/or soil reinforcement placement around all appurtenances 

located behind, on top of, or passing through the wall shall be clearly indicated.  Any 
modifications to the design of these appurtenances to accommodate a particular design 
arrangement shall also be submitted. 

 
(e) All details of the blocks, including color and texture shall be shown. The exterior face 

shall preferably be straight, textured with a “split rock face” pattern, and dark gray in 
color unless otherwise stated on the plans. 

 
(f) All block types (standard, cap, corner, and radius turning blocks) shall be detailed 

showing all dimensions. 
 

(g) All blocks shall have alignment/connection devices such as shear keys, leading/trailing 
lips, or pins.  The details for the connection devices between adjacent blocks and the 
block to soil reinforcement shall be shown.  The block set back or face batter shall be 
limited to 20 degrees from vertical, unless otherwise shown by the plans. 

 
Materials.  The materials shall meet the following requirements: 
 
(a) Dry-Cast Concrete Block:  Dry-cast concrete block proposed for use shall be pre-cast and 

produced according Article 1042.02 and the requirements of ASTM C1372 except as 
follows: 

 
1. Fly ash shall be according to Articles 1010.01 and 1010.02(b). 

 
2. Ground granulated blast-furnace slag shall be according to Articles 1010.01 and 

1010.05. 
 

3. Aggregate shall be according to Articles 1003.02 and 1004.02, with the exception of 
gradation. 
 

4. Water shall be according to Section 1002. 
 

5. Testing for freeze-thaw durability will not be required.  However, unsatisfactory field 
performance as determined by the Department will be cause to prohibit the use of the 
block on Department projects. 

 



(b) Wet-cast Concrete Block:  Wet-cast concrete block proposed for use shall be pre-cast and 
produced according to Section 1020 and Article 1042.02.  The concrete shall be Class PC 
with a minimum compressive strength of at least 3000 psi (31 MPa) at 28 days. 

 
(c) Select fill:  The select fill, defined as the material placed in the reinforced volume behind the 

wall, shall be according to Sections 1003 and 1004 of the Standard Specifications and the 
following: 
 
(1) Select Fill Gradation.  Either a coarse aggregate or a fine aggregate may be used.  For 

coarse aggregate, gradations CA 6 thru CA 16 may be used.  For fine aggregate, 
gradations FA 1, FA 2, or FA 20 may be used. 

 
(2) Select Fill Quality.  The coarse or fine aggregate shall have a maximum sodium sulfate 

(Na2SO4) loss of 15 percent according to Illinois Modified AASHTO T 104. 
 

(3) Select Fill Internal Friction Angle.  The effective internal friction angle for the coarse or 
fine aggregate shall be a minimum 34 degrees according to AASHTO T 236 on samples 
compacted to 95 percent density according to Illinois Modified AASHTO T 99.  The 
AASHTO T 296 test with pore pressure measurement may be used in lieu of AASHTO T 
236.  If the vendor’s design uses a friction angle higher than 34 degrees, as indicated on 
the approved shop drawings, this higher value shall be taken as the minimum required. 

 
(4) Select Fill and Geosynthetic Reinforcing.  When geosynthetic reinforcing is used, the 

select fill pH shall be 4.5 to 9.0 according to Illinois Modified AASHTO T 289. 
 

(5) Test Frequency.  Prior to start of construction, the Contractor shall provide internal 
friction angle and pH test results to show the select fill material meets the specification 
requirements.  However, the pH will be required only when geosynthetic reinforcing is 
used.  All test results shall not be older than 12 months.  In addition, a sample of select 
fill material will be obtained for testing and approval by the Department.  Thereafter, the 
minimum frequency of sampling and testing at the jobsite will be one per 40,000 tons 
(36,300 metric tons) of select fill material.  Testing to verify the internal friction angle will 
only be required when the wall design utilizes a minimum effective internal friction angle 
greater than 34 degrees, or when crushed coarse aggregate is not used. 

 
When a fine aggregate is selected, the rear of all block joints shall be covered by a non-
woven needle punch geotextile filter material according to Article 1080.05 of the Standard 
Specifications and shall have a minimum permeability according to ASTM D4491 of 0.008 
cm/sec.  All fabric overlaps shall be 6 in. (150 mm) and non-sewn.   As an alternative to the 
geotextile, a coarse aggregate shall be placed against the back face of the blocks to create 
a minimum 12 in. (300 mm) wide continuous gradation filter to prevent the select fill material 
from passing through the block joints. 
 

(d) Leveling pad: The material shall be either Class SI concrete according to Article 1020.04 or 
compacted coarse aggregate according to Articles 1004.04, (a) and (b).  The compacted 
coarse aggregate gradation shall be CA 6 or CA 10. 



 
(e) Soil Reinforcement:  If soil reinforcement is required by the approved design, the Contractor 

shall submit a manufacturer’s certification for the soil reinforcement properties which equals 
or exceeds those required in the design computations.  The soil reinforcement shall be 
manufactured from high density polyethylene (HDPE) uniaxial or polypropylene biaxial 
resins or high tenacity polyester fibers with a PVC coating, stored between -20 and 140 F (-
29 and 60 C).  The following standards shall be used in determining and demonstrating the 
soil reinforcement capacities: 

 
ASTM D638  Test Method for Tensile Properties of Plastic 
ASTM D1248  Specification for Polyethylene Plastics Molding and Extrusion Materials 
ASTM D4218  Test Method for Carbon Black Content in Polyethylene Compounds 
ASTM D5262  Test Method for Evaluating the Unconfined Tension Creep Behavior of 

Geosynthetics 
GG1-Standard  Test Method for Geogrid Rib Tensile Strength 
GG2-Standard  Test Method for Geogrid Junction Strength 
GG4-Standard  Practice for Determination of the Long Term Design Strength of Geogrid 
GG5-Standard  Practice for Evaluating Geogrid Pullout Behavior 
 

Design Criteria.  The design shall be according to AASHTO Specifications and commentaries 
for Earth Retaining Walls or FHWA Publication No. HI-95-038, SA-96-071 and SA-96-072.  The 
wall supplier shall be responsible for all internal stability aspects of the wall design. 
 
Internal stability design shall insure that adequate factors of safety against overturning and 
sliding are present at each level of block.  If required by design, soil reinforcement shall be 
utilized and the loading at the block/soil reinforcement connection as well as the failure surface 
must be indicated.  The calculations to determine the allowable load of the soil reinforcement 
and the factor of safety against pullout shall also be included.  The analysis of settlement, 
bearing capacity, and overall slope stability are the responsibility of the Department. 
 
External loads such as those applied through structure foundations, from traffic or railroads, 
slope surcharge etc., shall be accounted for in the internal stability design.  The presence of all 
appurtenances behind, in front of, mounted upon, or passing through the wall volume such as 
drainage structures, utilities, structure foundation elements, or other items shall be accounted 
for in the internal stability design of the wall. 

 
Construction Requirements.  The Contractor shall obtain technical assistance from the 
supplier during wall erection to demonstrate proper construction procedures and shall include all 
costs related to this technical assistance in the unit price bid for this item. 
 
The foundation material for the leveling pad and select fill volume shall be graded to the design 
elevation and compacted according to Article 205.05, except the minimum required compaction 
shall be 95 percent of the standard laboratory density.  The Engineer will perform one density 
test per 1500 ft (450 m) of the entire length of foundation material through both cut and fill 
areas.  Any foundation soils found to be unsuitable shall be removed and replaced as directed 
by the Engineer and shall be paid for according to Article 109.04. 



 
The select fill lift placement shall closely follow the erection of each course of blocks. All 
aggregate shall be swept from the top of the block prior to placing the next block lift.  If soil 
reinforcement is used, the select fill material shall be leveled and compacted before placing and 
attaching the soil reinforcement to the blocks.  The soil reinforcement shall be pulled taut, 
staked in place, and select fill placed from the rear face of the blocks outward.  The lift thickness 
shall be the lesser of 10 in. (255 mm) loose measurement or the proposed block height. 
 
The select fill shall be compacted according to Article 205.05, except the minimum required 
compaction shall be 95 percent of the standard laboratory density.  Compaction shall be 
achieved using a minimum of 3 passes of a lightweight mechanical tamper, roller, or vibratory 
system.  The Engineer will perform one density test per 5000 cu yd (3800 cu m) and not less 
than one test per 2 ft (0.6m) of lift.  The top 12 in. (300 mm) of backfill shall be a cohesive, 
impervious material capable of supporting vegetation, unless other details are specified on the 
plans. 
 
The blocks shall be maintained in position as successive lifts are compacted along the rear face 
of the block.  Vertical, horizontal, and rotational alignment tolerances shall not exceed 0.5 in. (12 
mm) when measured along a 10 ft. (3 m) straight edge. 
 
Method of Measurement.  Segmental Concrete Block Wall will be measured by the square foot 
(square meter) of wall face from the top of block line to the theoretical top of the leveling pad for 
the length of the wall in a vertical plane, as shown on the contract plans. 
 
Basis of Payment.  This work will be paid for at the contract unit price per square foot (square 
meter) for SEGMENTAL CONCRETE BLOCK WALL. 
 



PRECAST MODULAR RETAINING WALL 
Effective:  March 19, 2001 
Revised:  January 3, 2014 
 
Description.  This work shall consist of preparing the design, furnishing the materials, and 
constructing the precast modular retaining walls to the lines, grades and dimensions shown in 
the contract plans and as directed by the Engineer. 
 
General.  The precast modular wall shall consist of precast concrete modules, select fill and a 
leveling pad.  The precast concrete modules shall be sized to have sufficient external stability 
resistance at each module course to satisfy the design criteria.  The material, fabrication and 
construction shall comply with this Special Provision and the requirements specified by the 
supplier of the wall system selected by the Contractor for use on the project. 
 
The precast modular retaining wall shall be one of the following pre-approved wall systems: 
 

T-Wall          The Neel Company 
Stepwall       Prestress Engineering Corporation 
Doublewal    Doublewal Corporation 
Stone Strong*    Stone Strong, LLC. 
Recon Wall System*    Recon Retaining Wall Systems, Inc 
Redi-Rock Wall*   Redi-Rock International, LLC 

 
*  These systems may have designs utilizing/requiring soil reinforcement. 
 
Submittals.  The wall system supplier shall submit complete design calculations and shop 
drawings to the Engineer according to Article 1042.03(b) of the Standard Specifications no later 
than 90 days prior to beginning construction of the wall.  No work or ordering of materials for the 
structure shall be done by the Contractor until the submittal has been approved in writing by the 
Engineer.  All submittals shall be sealed by a Illinois Licensed Structural Engineer and shall 
include all details, dimensions, quantities and cross sections necessary to construct the wall and 
shall include, but not be limited to, the following items: 
 

(a) Plan, elevation and cross section sheet(s) for each wall showing the following: 
 

(1) A plan view of the wall indicating the offsets from the construction centerline to the 
face of the wall at all changes in horizontal alignment.  The plan view shall show the 
limits of precast modules and stations where changes in length and/or size of 
modules occur.  The centerline shall be shown for all drainage structures or pipes 
behind or passing through and/or under the wall. 

 
(2) An elevation view of the wall indicating the elevations of the top of the modules.  

These elevations shall be at or above the top of exposed module line shown on the 
contract plans.  This view shall show the elevations of the top of the leveling pads, all 
steps in the leveling pads and the finished grade line shown in the contract plans.  
Each module type, size and embeded length shall be designated. 



 
(3) A listing of the summary of quantities shall be provided on the elevation sheet of 

each wall. 
 

(4) Typical cross section(s) showing the precast modules, select fill within the modules, 
porous granular backfill, leveling pad, right-of-way limits, including excavation cut 
slopes and elevation relationship between existing ground conditions and the 
finished grade line. 

 
(5) All general notes required for constructing the wall as well as the locations of lifting 

devices and/or support points in the precast modules shall be indicated. 
 

(b) The leveling pads may be precast or cast in place concrete, or compacted coarse 
aggregate.  All details for the leveling pads, including the steps, shall be shown.  The top 
of the leveling pad shall be located at or below the theoretical top of the leveling pad line 
shown on the contract plans.  The theoretical top of leveling pad line shall be 3.5 ft.(1.1 
m) below finished grade line at the front face of the wall, unless otherwise shown on the 
contract plans. 

 
(c) Where concrete coping or barrier is specified, the modules shall extend up into the 

coping or barrier a minimum of 2 in. (50 mm).  The top of the modules may be level or 
sloped to satisfy the top of module line shown on the contract plans.  Cast-in-place 
concrete will not be an acceptable replacement for module areas below the top of 
module line.  Precast coping may be substituted for the CIP coping if approved by the 
Engineer. 

 
(d) All module types shall be detailed.  The details shall show all dimensions necessary to 

cast and construct each type of module, all reinforcing steel in the module, and the 
location of any shear key or connection devices. 

 
(e) All details of the wall module placement around all appurtenances located behind, on top 

of, or passing through the wall modules and select fill such as traffic barriers, coping, 
foundations, and utilities etc. shall be clearly indicated.  Any modifications to the design 
of these appurtenances to accommodate a particular system shall also be submitted. 

 
(f) When specified on the contract plans, all details of architectural treatment for the 

exposed surfaces of the module, including color, texture and form liners shall be shown. 
 

(g) The details of bearing pads, joint filler or other materials used to prevent concrete to 
concrete contact on the front face as well as any pins, groves or other alignment 
mechanisms shall be indicated. 

 
The initial submittal shall include three sets of shop drawings and one set of calculations.  One 
set of drawings will be returned to the Contractor with any corrections indicated.  After approval, 
the Contractor shall furnish the Engineer with eight sets of corrected prints and one mylar set for 



distribution by the Department.  No work or ordering of materials for the structure shall be done 
until the submittal has been approved by the Engineer. 
 
 
Materials.  The precast modular retaining walls shall conform to the supplier's standards as 
previously approved by the Department, AASHTO Specifications for prefabricated modular walls 
and the following: 
 
(a) Steel connection hardware shall be galvanized according to AASHTO M 232 or AASHTO M 

111 as applicable. 
 
(b)  All precast modules shall be manufactured with Class PC concrete according to Section 

504, Article 1042.02, Article 1042.03, and the following requirements: 
 

(1) The minimum panel thickness shall be 3 1/2 in. (90 mm). 
 

(2) The minimum reinforcement bar cover shall be 1 1/2 in. (38 mm). 
 

(3) All dimensions shall be within 3/16 in. (5 mm). 
 

(4) Angular distortion with regard to the height of the panel shall not exceed 0.2 in. (5 mm) 
in 5 ft. (1.5 m). 

 
(5) Surface defects on formed surfaces measured on a length of 5 ft. (1.5 m) shall not be 

more than 0.1 in. (2.5 mm). 
 

Concrete surfaces exposed to view in the completed wall shall be finished according to 
Article 503.15(a) of the Standard Specifications. 

 
(c)  Reinforcing steel shall be according to Article 1006.10(a)(2).  Welded steel wire fabric for 

concrete reinforcement shall be according to Article 1006.10(b)(1) except the welded wire 
fabric shall be epoxy coated according to ASTM A884. 

 
(d) Soil Reinforcement:  If soil reinforcement is required by the approved design, the Contractor 

shall submit a manufacturer’s certification for the soil reinforcement properties which equals 
or exceeds those required in the design computations.  The soil reinforcement shall be 
manufactured from high density polyethylene (HDPE) uniaxial or polypropylene biaxial 

resins or high tenacity polyester fibers with a PVC coating, stored between -20 and 140° F (-

29 and 60° C).  The following standards shall be used in determining and demonstrating the 
soil reinforcement capacities: 

 
ASTM D638  Test Method for Tensile Properties of Plastic 
ASTM D1248  Specification for Polyethylene Plastics Molding and Extrusion Materials 
ASTM D4218  Test Method for Carbon Black Content in Polyethylene Compounds 
ASTM D5262  Test Method for Evaluating the Unconfined Tension Creep Behavior of 

Geosynthetics 



GG1-Standard  Test Method for Geogrid Rib Tensile Strength 
GG2-Standard  Test Method for Geogrid Junction Strength 
GG4-Standard  Practice for Determination of the Long Term Design Strength of Geogrid 
GG5-Standard  Practice for Evaluating Geogrid Pullout Behavior 
 

(e) The select fill, defined as the material placed in the reinforced volume behind the wall, shall 
be according to Sections 1003 and 1004 of the Standard Specifications and the following: 

 
(1) Select Fill Gradation.  Either a coarse aggregate or a fine aggregate may be used.  For 

coarse aggregate, gradations CA 6 thru CA 16 may be used.  For fine aggregate, 
gradations FA 1, FA 2, or FA 20 may be used. 

 
(2) Select Fill Quality.  The coarse or fine aggregate shall have a maximum sodium sulfate 

(Na2SO4) loss of 15 percent according to Illinois Modified AASHTO T 104. 
 

(3) Select Fill Internal Friction Angle.  The effective internal friction angle for the coarse or 
fine aggregate shall be a minimum 34 degrees according to AASHTO T 236 on samples 
compacted to 95 percent density according to  Illinois Modified AASHTO T 99.  The 
AASHTO T 296 test with pore pressure measurement may be used in lieu of AASHTO T 
236.  If the vendor’s design uses a friction angle higher than 34 degrees, as indicated on 
the approved shop drawings, this higher value shall be taken as the minimum required. 

 
(4) Select Fill and Geosynthetic Reinforcing.  When geosynthetic reinforcing is used, the 

select fill pH shall be 4.5 to 9.0 according to Illinois Modified AASHTO T 289. 
 

(5) Test Frequency.  Prior to start of construction, the Contractor shall provide an internal 
friction angle and pH test results to show the select fill material meets the specification 
requirement.  However, the pH will be required only when geosynthetic reinforcing is 
used.  This test result shall be no more than 12 months old.  In addition, a sample of 
select fill material will be obtained for testing and approval by the Department.  
Thereafter, the minimum frequency of sampling and testing at the jobsite will be one per 
40,000 tons (36,300 metric tons) of select fill.  Testing to verify the internal friction angle 
will be required when the wall design utilizes a minimum effective internal friction angle 
greater than 34 degrees, or when crushed coarse aggregate is not used. 

 
(f) The porous granular embankment, behind the precast modules, shall be according to 

Section 207 of the Standard Specifications. 
 

(g) The geotextile filter material used across the module joints shall be either a non-woven 
needle punch polyester or polypropylene or a woven monofilament polypropylene. 
 

(h) The bearing pads shall be rubber, neoprene, polyvinyl chloride, or polyethylene material of 
the type and grade as recommended by the wall supplier.  Other material recommended by 
the wall supplier may be used if approved by the Engineer. 

 



(i) Leveling pad: The material shall be either Class SI concrete according to Article 1020.04 or 
compacted coarse aggregate according to Articles 1004.04, (a) and (b).  The compacted 
coarse aggregate gradation shall be CA 6 or CA 10. 

 
 
Design Criteria.  The design shall be according to the AASHTO Design Specifications for 
Prefabricated Modular Walls except as modified herein.  The wall supplier shall be responsible 
for all external stability aspects of the wall design (including sliding, overturning, bearing 
pressure and stability of temporary construction slopes).  The analyses of settlement and overall 
slope stability will be the responsibility of the Department. 
 
Typical design procedures and details, once accepted by the Department, shall be followed.  All 
wall system changes shall be submitted in advance to the Department for approval. 
 
External loads, such as those applied through structure foundations, from traffic or railroads, 
slope surcharge etc., shall be accounted for in the external stability design.  The presence of all 
appurtenances behind, in front of, mounted upon, or passing through the wall volume such as 
drainage structures, utilities, structure foundation elements or other items shall be accounted for 
in the external stability design of the wall. 
 
Coulomb’s lateral earth pressure theory shall be used to calculate the vertical and horizontal 
forces acting on the rear face of the precast modules. 
 
The overturning calculations shall assume no more than 80 percent of the soil dead load within 
the precast modules available to resist overturning forces.  Sliding calculations shall consider 
sliding both across the base and of the base across the foundation soils.  The factors of safety 
against sliding and overturning must be no less than 1.5 and 2.0, respectively, and the 
computations shall confirm these factors of safety occur at each module level. 
 
The maximum applied equivalent uniform bearing pressure under each module width shall be 
clearly indicated on the shop drawings submitted and shall be less than the allowable bearing 
pressure of the soil shown on the contract plans.  Footings or other treatments to satisfy the 
bearing pressure requirements will be designed by the wall supplier and included in the wall bid 
price. 
 
If the wall supplier needs additional information to complete the design, the Contractor shall be 
responsible for obtaining the information at no additional cost to the Department. 
 
Construction Requirements.  The Contractor shall obtain technical assistance from the supplier 
during wall erection to demonstrate proper construction procedures and shall include any costs 
related to this technical assistance in the unit price bid for this item. 
 
The foundation soils for the structure shall be graded for a width equal to or exceeding the 
module width.  Prior to wall construction, the foundation shall be compacted with a smooth 
wheel vibratory roller.  Any foundation soils found to be unsuitable shall be removed and 



replaced, as directed by the Engineer, and shall be paid for separately according to Section 202 
of the Standard Specifications. 
 
The modules may not be loaded or shipped to the project site until they have obtained a 
minimum compressive strength of 3500 psi (24 MPa) and no sooner than seven days after 
casting.  Precast modules shall be lifted and supported at the points indicated on the shop 
plans.  They shall be stored off the ground.  Stacked modules shall be separated by battens 
across the full width of each bearing point as recommended by the supplier to prevent concrete 
to concrete contact. 
 
The first course of modules must be erected with particular care and adjustment as required to 
in correct the vertical, horizontal and transverse alignment.  Poor alignment of the base course 
will magnify tolerance problems in upper modules and require dismantling and re-erection of the 
wall.  A ¼ in. (6 mm) minimum and ¾ in. (18 mm) maximum joint separation shall be provided 
between adjacent modules at the face to prevent direct concrete to concrete contact.  Vertical 
tolerances and horizontal alignment tolerances shall not exceed 3/4 in. (19 mm) when 
measured along a 10 ft. (3 m) straight edge.  The overall vertical tolerance of the wall, 
(plumbness from top to bottom) shall not exceed 1/2 in. per 10 ft. (13 mm per 3 m) of wall 
height. 
 
The rear face of all vertical and horizontal module joints shall be covered by a geotextile filter 
fabric, attached to the modules with a suitable adhesive.  No adhesive will be allowed on this 
material directly over the joints to maintain fabric permeability.  The minimum fabric width shall 
be 12 in. (300 mm) and where laps must be used, a non-sewn lap of 6 in. (150 mm) shall be 
used as a minimum. 
 
The select fill and porous granular embankment placement shall closely follow the erection of 
each lift of modules.  The maximum lift thickness shall be placed according to the supplier's 
recommended procedures except, the lifts shall not exceed 10 in. (255 mm) loose measurement 
or as approved by the Engineer. 
 
At the end of each day’s operations, the Contractor shall shape the last level of select fill to 
permit runoff of rainwater away from the wall face.  Select fill shall be compacted according to 
the project specifications for embankment except the minimum required compaction shall be 95 
percent of maximum density as determined by AASHTO T 99.  The Engineer will perform one 
density test per 5000 cu yd (3800 cu m) and not less than one test per 2 ft (0.6 m) of lift. 
 
Method of Measurement.  Precast Modular Retaining Wall will be measured for payment in 
square feet (square meters).  The retaining wall will be measured from the “top of exposed 
module line” to the theoretical top of leveling pad line for the length of the wall as shown on the 
contract plans. 
 
Basis of Payment.  This work, including furnishing and placement of the precast modules, 
select fill, joint separation material, geotextile and other accessories will be paid for at the 
contract unit price per square foot (square meter) for PRECAST MODULAR RETAINING 
WALL. 



 
Porous Granular Embankment placed outside of the select fill volume will be measured and paid 
for according to Section 207 of the Standard Specifications. 
 
Concrete coping when specified on the contract plans will not be included for payment in this 
work but shall be included for payment as specified elsewhere in this contract. 



 

STRUCTURAL ASSESSMENT REPORTS FOR CONTRACTOR’S MEANS AND METHODS 
Effective:  March 6, 2009 
 
 
DESCRIPTION 
This item shall consist of preparing and submitting, to the Engineer for approval, Structural 
Assessment Reports (SARs) for proposed work on structure(s) or portions thereof.  Unless 
noted otherwise, a SAR shall be required when the Contractor’s means and methods apply 
loads to the structure or change its structural behavior.  A SAR shall be submitted and approved 
prior to beginning the work covered by that SAR.  Separate portions of the work may be covered 
by separate SARs which may be submitted at different times or as dictated by the Contractor’s 
schedule. 
 
Existing Conditions.  An Existing Structure Information Package (ESIP) will be provided by the 
Department to the Contractor upon request.  This package will typically include existing or “As-
Built” plans, and the latest National Bridge Inspection Standards (NBIS) inspection report.  The 
availability of structural information from the Department is solely for the convenience and 
information of the Contractor and shall not relieve the Contractor of the duty to make, and the 
risk of making, examinations and investigations as required to assess conditions affecting the 
work.  Any data furnished in the ESIP is for information only and does not constitute a part of 
the Contract.  The Department makes no representation or warranty, express or implied, as to 
the information conveyed or as to any interpretations made from the data. 
 
Removal SARs.  A SAR for removal of existing structures, or portions thereof, shall 
demonstrate that the Contractor’s proposed means and methods to accomplish the work do not 
compromise the structural adequacy of the bridge, or portions thereof that are to remain in 
service, at any time during the work activities being performed.  Each phase of the operation 
shall be accounted for, as well as the existing condition of the structure. 
 
Construction SARs.  A SAR for new construction or for construction utilizing existing 
components shall demonstrate that the Contractor’s proposed means and methods to 
accomplish the work do not compromise the structural adequacy of the bridge or portions 
thereof at any time during the work activities being performed.  For construction activities 
applying less than 10 tons (9 metric tons) of total combined weight of equipment and stockpiled 
materials on the structure at any one time, a SAR submittal shall not be required provided the 
Contractor submits written verification to the Engineer stating the applied loads do not exceed 
this threshold.  The verification shall be submitted prior to the start of the activity.  This SAR 
exemption shall not relieve the Contractor from responsibility for the structure.  A SAR shall be 
submitted in all cases where the existing structure is posted for less than legal loads or the 
Contract plans indicate a live load restriction is in place. 
 
REQUIREMENTS 
a) General.  All work specified shall be performed according to the Contract plans, Special 

Provisions and/or Standard Specifications governing that work. 
 



 

Submittals for falsework and forming for concrete construction shall be according to Articles 
503.05 and 503.06 and does not require a SAR.  Moving construction equipment across a 
structure, or portions thereof, open to traffic shall be addressed according to Article 107.16 
and does not require a SAR.  Operating equipment on an in-service structure and/or using a 
portion of an in-service structure as a work platform shall require a SAR and Article 107.16 
shall not apply.   
 
The Contractor may move vehicles across the existing bridge without a SAR after closure and 
prior to removal of any portion of the structure provided:  
 
• The vehicles satisfy the requirements of Section 15-111 of the Illinois Vehicle Code 

(described in the IDOT document “Understanding the Illinois Size & Weight Laws”) or of 
the Federal Highway Administration document “Bridge Formula Weights” (available at: 
http://ops.fhwa.dot.gov/freight/publications/brdg_frm_wghts/bridge_formula_all.pdf)  

• The Contractor submits written verification to the Engineer stating the vehicles meet these 
requirements.  The verification shall be submitted prior to allowing the vehicles on the 
structure. 

 
This SAR exemption shall not relieve the Contractor from responsibility for the structure.  This 
SAR exemption shall not be allowed where the existing structure is posted for less than legal 
loads or the Contract plans indicate a live load restriction is in place.  No stockpiling of 
material is allowed under this exemption. 

 
All SARs shall detail the procedures and sequencing necessary to complete the work in a 
safe and controlled manner.  When appropriate, supporting design calculations shall be 
provided verifying the following: 

 
• The effects of the applied loads do not exceed the capacity at Operating level for any 

portions of the structure being utilized in the demolition of the structure provided those 
portions are not to be reused. 

• The effects of the applied loads do not exceed the capacity at Inventory level for new 
construction or for portions of the existing structure that are to be reused. 

• The condition of the structure and/or members has been considered. 
 

See AASHTO Manual for Bridge Evaluation for further information on determining the 
available capacities at the Operating and Inventory levels. 
 

b) Confidential Documents.  Due to the sensitivity of the inspection reports and bridge 
condition reports to bridge security, the following confidentiality statement applies to these 
reports: 

 
“Reports used by the Contractor and the contents thereof are the property of the Department, 
and are subject to the control of the Department in accordance with State and Federal law.  
The distribution, dissemination, disclosure, duplication or release of these reports or the 
content thereof in any manner, form or format without the express permission of the keeper of 



 

this record is prohibited.  The owner is the official keeper of these records, except for state 
owned bridges, where the official keeper of these records is the Regional Engineer.” 
 

c) Submittals.  The Contractor shall be pre-approved to prepare SAR(s) or shall retain the 
services of a pre-qualified engineering firm to provide these services.  Pre-approval of the 
Contractor will be determined by the Illinois Department of Transportation and will allow 
SAR(s) preparation by the Contractor unless otherwise noted on the plans.  For engineering 
firms, pre-qualification shall be according to the Department in the category of “Highway 
Bridges-Typical” unless otherwise noted on the plans.  Firms involved in any part of the 
project (plan development or project management) will not be eligible to provide these 
services.  Evidence of pre-approval/pre-qualification shall be submitted with all SAR(s).  The 
SAR(s) shall be prepared and sealed by an Illinois Licensed Structural Engineer.  The 
Contractor shall submit SAR(s), complete with working drawings and supporting design 
calculations, to the Engineer for approval, at least 30 calendar days prior to start of that 
portion of the work. 

 
At a minimum a Structural Assessment Report shall include the following: 

 
1. A plan outlining the procedures and sequence for the work, including staging when 

applicable. 
2. A demolition plan (when removal is included as an item of work in the contract) including 

details of the proposed methods of removal. 
3. A beam erection plan (when beam erection is included as an item of work in the contract) 

including details of the proposed methods of erection. 
4. Pertinent specifications for equipment used during the work activity. 
5. The allowable positions for that equipment during the work activity. 
6. The allowable positions and magnitudes of stockpiled materials and/or spoils, if planned 

to be located on the structure. 
7. Design and details for temporary shoring and/or bracing, if required by the Contractor’s 

means and methods. 
 
Approval or acceptance of a Structural Assessment Report shall not relieve the Contractor of 
any responsibility for the successful completion of the work. 
 
Revisions to the Contractor’s means and methods resulting in no increased load effects to the 
structure, as determined by the Contractor’s Structural Engineer, shall not require a SAR 
resubmittal.  However, the Contractor’s Structural Engineer shall submit to the Engineer 
written verification that there is no increased load effect.  The written verification shall specify 
the revisions and shall be submitted prior to the start of the revised activities. 
 
The Contractor shall be responsible for following the approved SAR related to the work 
involved. 
 



 

METHOD OF MEASUREMENT 
Structural Assessment Reports will not be measured for payment. 
 
BASIS OF PAYMENT 
Structural Assessment Reports will not be paid for separately but shall be considered as 
included in the contract unit price(s) for the work item(s) specified. 



BRACED EXCAVATION 
Effective:  August 9, 1995 
Revised:  May 18, 2011 
 
Description.  This work shall include the installation of a bracing system, excavation, and 
backfilling to the elevation of the existing grade according to Section 502 and the following.  The 
bracing system shall be designed and installed to prevent the movement of soil, structures, 
pavements and/or utilities adjacent to the excavated area. 
 
Construction Requirements.  The bracing system shall support excavations by the use of 
sheeting, timber or plates.  The Contractor shall submit design calculations and shop drawings 
prepared and sealed by an Illinois Licensed Structural Engineer for the bracing system.  Shop 
drawings shall show all necessary details for the construction of the bracing system.  The 
design calculations and shop drawings shall be submitted to the Engineer for review and 
approval. 
 
This work shall not proceed without the approval and authorization of the Engineer.  However, in 
any event, the Contractor shall be fully responsible for the safety, stability and adequacy of the 
bracing system and shall be solely responsible and liable for all damages resulting from his 
construction operations or from failure or inadequacy of the bracing system. 
 
In the event the bracing system protecting the existing embankment fails or is otherwise 
inadequate, in the judgment of the Engineer, the Contractor shall, at his own expense, take all 
necessary steps to restore the embankments to a safe operating condition to the satisfaction of 
the Engineer. 
 
Bracing members shall be installed as soon as an excavation level is reached to permit their 
installation.  Bracing members shall be completely removed after the excavation is backfilled. 
 
 
Method of Measurement.  This work shall be measured in cubic yards (cubic meters) according 
to the requirements for structure excavation as specified in Section 502.12 of the Standard 
Specifications. 
 
Basis of Payment. This work will be paid for at the contract unit price per cubic yard (cubic 
meter) for BRACED EXCAVATION.  Payment for BRACED EXCAVATION will be limited to 
those locations shown on the plans.  All sheeting and bracing members associated with braced 
excavation will not be measured for payment but shall be included in the cost for BRACED 
EXCAVATION.  No separate payment will be made for structure excavation where BRACED 
EXCAVATION is shown. 
 
 



AGGREGATE COLUMN GROUND IMPROVEMENT 
Effective: January 15, 2009 
Revised:  October 15, 2011 
 
 
Description.  This work shall consist of furnishing design calculations, shop drawings, 
materials, and labor necessary to construct aggregate column ground improvements, over the 
approximate horizontal limits below the footing, wall, or embankment as specified on the 
contract plans, or as modified by the Contractor’s approved design. 
 
Submittals.  No later than thirty (30) days prior to beginning work, the Contractor shall submit to 
the Engineer for approval the following information: 
 

(a) Evidence of the selected subcontractor’s successful installation of their aggregate 
column system on five projects under similar site conditions using the same installation 
technique.  The documentation to be submitted shall include a description of the project, 
aggregate column installation technique, soil conditions and name and phone number of 
contracting authority.   

(b) Evidence that the proposed project superintendent for the ground improvement 
installation has a minimum of three years of method specific experience. 

(c) Shop Drawings sealed by an Illinois Licensed Professional Engineer showing aggregate 
column horizontal limits, locations, pattern, spacing, diameters, top and bottom 
elevations, and identification numbers.  If an aggregate drainage layer is specified on the 
plans or a working platform proposed by the Contractor, the thickness, aggregate 
gradation, and plan dimensions shall be shown in addition to any other details needed to 
describe the work. 

(d) A description of the equipment, installation technique and construction procedures to be 
used, including a plan to address any water or spoils. 

(e) The source and gradation of the aggregate proposed for the aggregate columns. 

(f) Design computations, sealed by an Illinois Licensed Professional Engineer, 
demonstrating the proposed ground improvement plan satisfies the minimum global 
stability, settlement, and bearing capacity performance requirements stated in the 
Contract Plans and those contained in this Special Provision. 

(g) The proposed verification program methods to monitor and verify the aggregate column 
installation is satisfying the design and performance requirements.  Also required is a 
sample of the daily report form to be used by the Contractor to documents the adequacy 
of that day’s work. 

 
Materials.  The aggregate used in the columns shall be Class A quality crushed stone or 
crushed concrete satisfying the requirements of Section 1004 of the standard specifications.   
The aggregate for any drainage layer specified in the plans shall be a combination of one or 
more of the following gradations, FA1, FA2, CA5, CA7, CA8, CA11, or CA13 thru 15, according 
to Sections 1003 and 1004 of the Standard Specifications.  Any fine or coarse aggregate 



requested by the Contractor to be used as either a drainage layer or working platform shall be 
approved by the Engineer. 
 
Design Criteria.  The subcontractor selected shall provide an aggregate column ground 
improvement plan with shop drawings, and design computations, using an Allowable Stress 
Design that meets the performance requirements shown on the Contract Plans.  These 
requirements normally include the global stability factor of safety, tolerable settlement amounts 
at various times and in the case of walls or structure footings, the equivalent uniform service 
bearing pressure applied at various locations and the factor of safety required.  In the absence 
of performance requirements shown on the plans, the following Allowable Stress minimum 
performance requirements shall be used: 
 

(a) A factor of safety of 1.5 against global slope stability failure. 

(b) A factor of safety of 2.5 against equivalent uniform service bearing pressure failure. 

(c) Total settlement not to exceed 4 inches (100 mm) and settlement after completing wall 
or pavement construction not to exceed 1 inch (25 mm). 

The design shall use short term strength parameters for the soil, obtained from the soil boring 
logs and any geotechnical laboratory testing data provided in the Contract Plans and 
specifications for stability and bearing capacity analyses.  Settlement shall be assessed using 
appropriate soil parameters.  Any additional subsurface information needed to design the 
aggregate columns shall be the responsibility of the Contractor. 

The aggregate column ground improvement design need not consider seismic loadings unless 
otherwise required as part of the performance requirements shown on the plans. 
 
Construction.  The construction procedures shall be determined by the aggregate column 
installer and submitted for approval with the shop drawings.  The following are the minimum 
requirements that the Contactor will be expected to follow unless otherwise approved in the 
shop drawings submittal. 
 

(a) The site shall be graded as needed for proper installation of the aggregate column 
system.  Any grading and excavation below the improvement limits shown on the plans 
shall be incidental to aggregate column installation. 

(b) Any granular base drainage layer or working platform shall be considered incidental to 
the improvement.  Contractor requested drainage layers or working platforms will only be 
allowed if approved as part of the shop drawings. 

(c) The aggregate column material shall be placed in a manner that allows measurement of 
the tonnage or quantity of aggregate placed down the hole. 

(d) Columns shall be installed in a sequence that will minimize ground heave.  Any heaving 
shall be re-compacted or excavated as directed by the Engineer prior to wall or 
embankment construction and be considered incidental to aggregate column 
improvement. 



(e) The Contractor shall provide a full-time qualified representative to verify all installation 
procedures and provide the verification program. 

(f) Disposal of any spoils generated shall be according to Article 202.03. 

(g) If an obstruction is encountered that cannot be penetrated with reasonable effort, the 
Contractor shall construct the element from the depth of obstruction to its design top 
elevation.  Depending on the depth of the completed column, column location, and 
design requirements, the Engineer may require the construction of a replacement 
aggregate column at an adjacent location.  Construction of additional columns will be 
considered extra work and paid for according to Article 109.04. 
 

(h) Specific Requirements for Vibrator Compacted Aggregate Columns: 
 
i. Vibrator compacted aggregate columns shall be constructed with a down-hole 

vibrator, probe and follower tubes of sufficient size to install the columns to the 
diameter and bottom elevation(s) shown on the approved shop drawings.  Pre-
boring is permitted if approved as part of the shop drawing submittal. 

ii. The probe and follower tubes shall have visible markings at regular increments to 
enable measurement of penetration and re-penetration depths. 

iii. Provide methods for supplying to the tip of the probe a sufficient quantity of air or 
water to widen the probe hole to allow adequate space for aggregate placement 
around the probe. 

iv. The vibrator shall be withdrawn in 12 to 36 inch (300 to 900 mm) increments, to 
allow placement of the aggregate. 

v. Lift thickness shall not exceed 4 ft (1.2 m).  After penetration to the treatment 
depth, slowly retrieve the vibrator in 12 to 18 inch (300 to 450 mm) increments to 
allow aggregate placement. 

vi. Compact the aggregate in each lift by re-penetrating it as needed with the vibrating 
probe to densify and force the aggregate radially into the surrounding soil.  Re-
penetrate the aggregate in each increment a sufficient number of times to construct 
the columns as specified in the approved shop drawings and to meet the 
verification program requirements. 

(i) Specific Requirements for Tamper Compacted (Rammed) Aggregate Columns: 
 
i. Tamper compacted (rammed) aggregate columns shall be installed by either 

drilling or displacement methods, capable of constructing columns to the 
diameters and bottom elevation(s) shown on the approved shop drawings. 

ii. If temporary casing is needed to limit the sloughing of subsurface soils, the casing 
should be inserted to at least 2 ft (600 mm) beyond any sloughing strata.  Upon 
extraction, the bottom of the casing shall be maintained at not more than 2 feet 
(600 mm) above the level of aggregate. 



iii. Aggregate placement shall closely follow the excavation of each column.  The 
aggregate shall be placed in 1 to 2 ft (300 to 600 mm) thick lifts.  Each lift should 
be rammed with a high-energy impact tamper as specified in the approved shop 
drawings and to meet the verification program requirements. 

Construction Tolerances.  The aggregate columns shall be constructed to the following 
tolerances: 

(a) The horizontal limits and center of each constructed aggregate column shall be within 8 
inches (190 mm) of the location specified on the approved the shop drawings. 

(b) The axis of the constructed aggregate columns shall not be inclined more than 1.67 
percent from vertical. 

(c) The installed diameter of any aggregate column shall not be more than 10 percent 
below the effective diameter indicated on the approved shop drawings. 

(d) The average effective diameter of any group of 50 consecutively installed aggregate 
columns shall not be less than the effective diameter indicated on approved shop 
drawings. 
 

(e) The top of the aggregate column ground improvement shall be located within 8 
inches (200 mm) of the top elevation shown on the approved shop drawings.  When 
supporting MSE walls, the top elevation may need to be adjusted to the base of the 
MSE reinforced mass elevation as shown on the approved MSE shop drawings. 

(f) Except where obstructions, hard or very dense soils are encountered, the aggregate 
column shall be advanced to at least the treatment depth elevation shown on the 
approved in the Shop Drawings. 

 
Any aggregate column installation not meeting the above stated tolerances, or otherwise 
deemed unsatisfactory by the Engineer, may require installation of a replacement aggregate 
column(s) at the discretion of the Engineer and at the Contractor’s expense.  The Contractor 
shall submit to the Engineer revised plans and procedures to bring installations in those areas 
into tolerance. 

 
Verification Program.  The Contractor shall develop and maintain a monitoring and 
documentation procedure during the installation of all aggregate columns to verify they satisfy 
the design and performance requirements.  The Contractor shall provide qualified personnel 
to continuously observe and record the required data.  The program shall include, as a 
minimum, the following:  
 

(a) Quality control procedures to allow verification that each aggregate column is being 
installed according to the designer’s specifications and the requirements in this Special 
Provision.  This will typically include observations of items such as electrical current or 
hydraulic pressure, number of high-energy impact tamps, aggregate quantity, etc. that 
must be obtained to achieve the performance requirements. 



(b) Monitoring methods to evaluate the performance of the global aggregate column 
improvement system after construction of the overlying embankment or wall.  This will 
typically include installation of settlement plates and may also include monitoring 
points, inclinometers, piezometers or other instrumentation. 

(c) Proposed means and methods for verification that the installed aggregate columns 
meet the strength and/or stiffness criteria required by the design.  This may include 
modulus or load tests on individual elements and/or groups, soil borings, and other 
methods. 

(d) A daily report form shall be completed by the Contactor and provided to the Engineer to 
document the work performed each day and the adequacy of each aggregate column.  
The form shall be signed by the Contractor’s qualified personnel and include as a 
minimum the following: 

i. Aggregate columns installed (identified by location number). 

ii. Date constructed. 

iii. Elevation of top and bottom of each aggregate column. 

iv. Average lift thickness. 

v. Results of quality control testing such as average power consumption or tamping 
energy obtained during aggregate column installation. 

vi. Jetting pressure (air or water) if applicable. 

vii. Description of soil and groundwater conditions. 

viii. Details of obstructions, delays and any unusual issues. 

ix. Amount of water used per aggregate column if applicable. 

x. Estimated weight or volume of aggregate backfill placed in each column. 

xi. Average installed diameter of each column. 

 
 
Basis of Payment.  This work will be paid at the contract Lump Sum price for AGGREGATE 
COLUMN GROUND IMPROVEMENT.  Any temporary casing, excavation, disposal of water or 
spoils, drainage layers or working platforms will not be paid for separately, but shall be 
considered to be included with this work. 



BRIDGE DECK FLY ASH OR GROUND GRANULATED BLAST-FURNACE SLAG 
CONCRETE OVERLAY  
Effective:  January 18, 2011 
Revised:  October 15, 2011 
 
Description.  This work shall consist of the preparation of the existing concrete bridge deck and 
the construction of a fly ash or ground granulated blast-furnace (GGBF) slag concrete overlay to 
the specified thickness. 
 
Materials.  Materials shall meet the requirements of the following Articles of Section 1000: 
 

Item     Article/Section 
 
(a) Portland Cement Concrete (Note 1)  1020 
(b) Packaged Rapid Hardening Mortar or Concrete  1018 
 

Note 1: The bridge deck concrete overlay shall meet the requirements for Class BS concrete.  
However, the portland cement content selected shall be replaced with 25 percent 
Class F fly ash, or 25-30 percent Class C fly ash, or 25-35 percent GGBF at a 
replacement ratio of 1:1, and the gradation of the coarse aggregate shall be CA 11, CA 
13, CA 14 or CA 16. 
 

Equipment:  The equipment used shall be subject to the approval of the Engineer and shall 
meet the following requirements: 
 

(a) Surface Preparation Equipment.  Surface preparation equipment shall be according to 
the applicable portions of Section 1100 and the following: 

 
(1) Sawing Equipment.  Sawing equipment shall be a concrete saw capable of sawing 

concrete to the specified depth. 
 
(2) Mechanical Blast Cleaning Equipment.  Mechanical blast cleaning may be performed 

by high-pressure waterblasting or shotblasting.  Mechanical blast cleaning equipment 
shall be capable of removing weak concrete at the surface, including the 
microfractured concrete surface layer remaining as a result of mechanical 
scarification, and shall have oil traps. 
 
Mechanical high-pressure waterblasting equipment shall be mounted on a wheeled 
carriage and shall include multiple nozzles mounted on a rotating assembly, and 
shall be operated with a 7000 psi (48 MPa) minimum water pressure.  The distance 
between the nozzles and the deck surface shall be kept constant and the wheels 
shall maintain contact with the deck surface during operation. 
 

(3) Hand-Held Blast Cleaning Equipment.  Blast cleaning using hand-held equipment 
may be performed by high-pressure waterblasting or abrasive blasting.  Hand-held 
blast cleaning equipment shall have oil traps. 



 
Hand-held high-pressure waterblasting equipment that is used in areas inaccessible 
to mechanical blast cleaning equipment shall have a minimum water pressure of 
7,000 psi (48 MPa). 

 
(4) Mechanical Scarifying Equipment.  Scarifying equipment shall be a power-operated, 

mechanical scarifier capable of uniformly scarifying or removing the old concrete 
surface and new patches to the depths required in a satisfactory manner.  Other 
types of removal devices may be used if their operation is suitable and they can be 
demonstrated to the satisfaction of the Engineer. 

 
(5) Hydro-Scarification Equipment.  The hydro-scarification equipment shall consist of 

filtering and pumping units operating with a computerized, self-propelled robotic 
machine with gauges and settings that can be easily verified.  The equipment shall 
use water according to Section 1002.  The equipment shall be capable of removing 
in a single pass, sound concrete to the specified depth, and operating at a 16,000 psi 
(110 MPa) minimum water pressure with a 55 gal/min (208 L/min) minimum water 
flow rate. 

 
(6) Vacuum Cleanup Equipment.  The equipment shall be equipped with fugitive dust 

control devices capable of removing wet debris and water all in the same pass. 
Vacuum equipment shall also be capable of washing the deck with pressurized water 
prior to the vacuum operation to dislodge all debris and slurry from the deck surface. 

 
(7) Power-Driven Hand Tools.  Power-driven hand tools will be permitted including 

jackhammers lighter than the nominal 45 lb. (20 kg) class.  Jackhammers or chipping 
hammers shall not be operated at an angle in excess of 45 degrees measured from 
the surface of the slab. 

 
(b) Pull-off Test Equipment.  Equipment used to perform pull-off testing shall be either 

approved by the Engineer, or obtained from one of the following approved sources: 
 
James Equipment Germann Instruments, Inc. 
007 Bond Tester BOND-TEST Pull-off System 
800-426-6500 847-329-9999 
 
SDS Company 
DYNA Pull-off Tester 
805-238-3229 
 
Pull-off test equipment shall include all miscellaneous equipment and materials to 
perform the test and clean the equipment, as indicated in the Illinois Test procedure 304 
and 305 “Pull-off Test (Surface or Overlay Method)”.  Prior to the start of testing, the 
Contractor shall submit to the Engineer a technical data sheet and material safety data 
sheet for the epoxy used to perform the testing.  For solvents used to clean the 
equipment, a material safety data sheet shall be submitted. 



 
(c) Concrete Equipment: Equipment for proportioning and mixing the concrete shall be 

according to Article 1020.03. 
 

(d) Finishing Equipment.  Finishing equipment shall be according to Article 503.03. 
 

(e) Mechanical Fogging Equipment.  Mechanical fogging equipment shall be according to 
503.03. 
 

Construction Requirements:  Sidewalks, curbs, drains, reinforcement and/or existing transverse 
and longitudinal joints which are to remain in place shall be protected from damage during 
scarification and cleaning operations.  All damage caused by the Contractor shall be corrected, 
at the Contractor’s expense, to the satisfaction of the Engineer. 
 
The Contractor shall control the runoff water generated by the various construction activities in 
such a manner as to minimize, to the maximum extent practicable, the discharge of untreated 
effluent into adjacent waters, and shall properly dispose of the solids generated according to 
Article 202.03.  The Contractor shall submit a water management plan to the Engineer 
specifying the control measures to be used.  The control measures must be in place prior to the 
start of runoff water generating activities.  Runoff water will not be allowed to constitute a hazard 
to adjacent or underlying roadways, waterways, drainage areas or railroads nor be allowed to 
erode existing slopes. 
 

(a) Deck Preparation: 
 

(1) Bridge Deck Scarification.  The scarification work shall consist of removing the 
designated concrete deck surface using mechanical and hydro-scarifying equipment 
as specified.  The areas designated shall be scarified to the depth specified on the 
plans.  The depth specified shall be measured from the existing concrete deck 
surface to the top of peaks remaining after scarification.  In areas of the deck not 
accessible to the scarifying equipment, power-driven hand tools will be permitted.  
Power driven hand tools shall be used for removal around areas to remain in place. 
 
The Contractor shall use mechanical scarification equipment to remove an initial 
depth of concrete roughening the concrete deck surface to facilitate hydro-
scarification.  At a minimum, the last 1/2 in. (13 mm) of removal shall be 
accomplished with hydro-scarification equipment.  If the Contractor’s use of 
mechanical scarifying equipment results in exposing, snagging, or dislodging the top 
mat of reinforcing steel, the mechanical scarifying depth shall be reduced as 
necessary immediately.  If the exposing, snagging, or dislodging the top mat of 
reinforcing steel cannot be avoided, the mechanical scarifying shall be stopped 
immediately and the remaining removal shall be accomplished using the hydro-
scarification equipment.  All damage to the existing reinforcement resulting from the 
Contractor’s operation shall be repaired or replaced at the Contractor’s expense as 
directed by the Engineer.  Replacement shall include the removal of any additional 
concrete required to position or splice the new reinforcing steel.  Undercutting of 



exposed reinforcement bars shall only be as required to replace or repair damaged 
reinforcement.  Repairs to existing reinforcement shall be according to the Special 
Provision for “Deck Slab Repair”. 
 
Just prior to performing hydro-scarification, the deck shall be sounded, with unsound 
areas marked on the deck by the Engineer.  A trial section, in an area of sound 
concrete, on the existing deck surface will be designated by the Engineer to calibrate 
the equipment settings to remove sound concrete to the required depth, in a single 
pass, and provide a highly roughened bondable surface.  The trial section shall 
consist of approximately 30 sq. ft. (3 sq. m).  After calibration in an area of sound 
concrete, the equipment shall be moved to a second trial section, as designated by 
the Engineer, in an area containing unsound concrete to verify the calibrated settings 
are sufficient to remove the unsound concrete.  If the calibrated settings are 
insufficient to remove the unsound concrete, the equipment may be moved back to 
an area of sound concrete and the calibration settings verified.  If the equipment 
cannot be calibrated to produce the required results in an area of sound concrete, it 
shall be removed and additional hydro-scarification equipment capable of producing 
the required results shall be supplied by the Contractor. 
 
 
After the equipment settings are established, they shall be supplied to the Engineer.  
These settings include the following: 
 

a) Water pressure  
 
b) Water flow rate  
 
c) Nozzle type and size 
 
d) Nozzle travel speed 
 
e) Machine staging control (step/advance rate) 
 

Hydro-scarification may begin after the calibration settings have been approved by 
the Engineer. 
The removal depth shall be verified by the Engineer, as necessary.  If sound 
concrete is being removed below the desired depth, the equipment shall be 
recalibrated. 
 
After hydro-scarification the deck shall be thoroughly vacuum cleaned in a timely 
manner before the water and debris are allowed to dry and re-solidify to the deck.  
The uses of alternative cleaning and debris removal methods to minimize driving 
heavy vacuum equipment over exposed deck reinforcement may be used subject to 
the approval of the Engineer. 
 



(2) Deck Patching.  After bridge deck scarification and cleaning, the Engineer will sound 
the scarified deck and survey the existing reinforcement condition.  All remaining 
unsound concrete and unacceptably corroded reinforcement bars will be marked for 
additional removal and/or repairs as applicable.  All designated repairs and 
reinforcement treatment shall be completed according to the Special Provision for 
"Deck Slab Repair” except as noted below: 
 
a) No separate payment for Deck Slab Repair (Partial) will be made regardless of 

whether it was detailed in the plans or not. 
 
b) In areas where unsound concrete extends below the specified removal depth and 

hydro-scarification completely removes unsound concrete, a full-depth repair is 
only required when the bottom mat of reinforcement is exposed. 

 
c) All full-depth patches shall be struck off to the scarified deck surface and then 

roughened with a suitable stiff bristled broom or wire brush to provide a rough 
texture designed to promote bonding of the overlay.  Hand finishing of the patch 
surface shall be kept to a minimum to prevent overworking of the surface. 
 

d) All full-depth repairs shall be completed prior to final surface preparation. 
 
e) Any removal required or made below the specified depth for scarification of the 

bridge deck, which does not result in full-depth repair, shall be filled with the 
overlay material at the time of the overlay placement. 

 
f) Epoxy coating, on existing reinforcement bars, damaged during hydro-

scarification shall not be repaired. 
 
g) Undercutting of exposed reinforcement bars shall only be as required to replace 

or repair damaged or corroded reinforcement. 
 

(3) Final Surface Preparation.  Any areas determined by the Engineer to be inaccessible 
to scarifying equipment shall be thoroughly blast cleaned with hand-held equipment. 
 
If spoils from the scarification operation are allowed to dry and re-solidify on the deck 
surface, the deck surface shall be cleaned with mechanical blast cleaning 
equipment. 
 
Final surface preparation shall also include the cleaning of all dust, debris, concrete 
fines and other foreign substances from the deck surface including vertical faces of 
curbs, previously placed adjacent overlays, barrier walls up to a height of 1 in. (25 
mm) above the overlay, depressions, and beneath reinforcement bars.  Hand-held 
high-pressure waterblasting equipment shall be used for this operation. 
 
The Department may require surface pull-off testing of areas inaccessible to 
scarifying equipment.  Testing shall be in according to the Illinois Test Procedure 304 



“Pull-off Test (Surface Method)”.  The Contractor shall provide the test equipment.  
The Engineer shall determine each test location, and each individual test shall have 
a minimum strength of 175 psi (1,207 kPa).  In the case of a failing test, the 
Contractor shall adjust the blast cleaning method and re-clean the area.  Testing will 
be repeated until satisfactory results are attained. 
 
Exposed reinforcement bars shall be free of dirt, detrimental scale, paint, oil, and 
other foreign substances which may reduce bond with the concrete.  A tight non-
scaling coating of rust is not considered objectionable.  Loose, scaling rust shall be 
removed by rubbing with burlap, wire brushing, blast cleaning or other methods 
approved by the Engineer. All loose reinforcement bars, as determined by the 
Engineer, shall be retied at the Contractor's expense. 
 
All dust, concrete fines, debris, including water, resulting from the surface 
preparation shall be confined and shall be immediately and thoroughly removed from 
all areas of accumulation.  If concrete placement does not follow immediately after 
the final cleaning, the area shall be carefully protected with well-anchored white 
polyethylene sheeting. 

 
(b) Pre-placement Procedure.  Prior to placing the overlay, the Engineer will inspect the 

deck surface.  All contaminated areas shall be blast cleaned again at the Contractor's 
expense. 
 
Before placing the overlay, the finishing machine shall be operated over the full length of 
bridge segment to be overlaid to check support rails for deflection and confirm the 
minimum overlay thickness.  All necessary adjustments shall be made and another 
check performed, unless otherwise directed by the Engineer. 
 

(c) Placement Procedure:  Concrete placement shall be according to Article 503.07 and the 
following: 
 
(1) Bonding Method.  The deck shall be cleaned to the satisfaction of the Engineer and 

shall be thoroughly wetted and maintained in a dampened condition with water for at 
least 12 hours before placement of the overlay.  Any excess water shall be removed 
by compressed air or by vacuuming prior to the beginning of overlay placement.  
Water shall not be applied to the deck surface within one hour before or at any time 
during placement of the overlay. 

 
(2) Overlay Placement.  Placement of the concrete shall be according to Article 503.16. 

 
Internal vibration will be required along edges, adjacent to bulkheads, and where the 
overlay thickness exceeds 3 in. (75 mm).  Internal vibration along the longitudinal 
edges of a pour will be required with a minimum of 2 hand-held vibrators, one on 
each edge of the pour.  Hand finishing will be required along the edges of the pour 
and shall be done from sidewalks, curbs or work bridges. 
 



A construction dam or bulkhead shall be installed in case of a delay of 30 minutes or 
more in the concrete placement operation. 
 
All construction joints shall be formed.  When required by the Engineer the previously 
placed overlay shall be sawed full-depth to a straight and vertical edge before fresh 
concrete is placed.  The Engineer will determine the extent of the removal.  When 
longitudinal joints are not shown on the plans, the locations shall be subject to 
approval by the Engineer and shall not be located in the wheel paths. 
 
The Contractor shall stencil the date of construction (month and year), and the 
appropriate letters FA or GGBF for the cement replacement used in the mix design, 
into the overlay before it takes its final set.  The stencil shall be located in a 
conspicuous location, as determined by the Engineer, for each stage of construction.  
This location shall be outside of the grooving where possible and within 3 ft. (1 m) of 
an abutment joint.  The characters shall be 3 to 4 in. (75 mm to 100 mm) in height, 
1/4 in. (5 mm) in depth and face the centerline of the roadway. 
 

(3) Limitations of Operations: 
 

(a) Weather Limitations.  Temperature control for concrete placement shall be 
according to 1020.14(b).  The concrete protection from low air temperatures 
during the curing period shall be according to Article 1020.13(d).   Concrete shall 
not be placed when rain is expected during the working period.  If night 
placement is required, illumination and placement procedures will be subject to 
the approval of the Engineer.  No additional compensation will be allowed if night 
work is required. 

 
(b) Other Limitations.  Concrete delivery vehicles driven on the structure shall be 

limited to a maximum load of 6 cu. yd. (4.6 cu. m). 
 

Truck mixers, concrete pumps, or other heavy equipment will not be permitted on 
any portion of the deck where the top reinforcing mat has been exposed.  
Conveyors, buggy ramps and pump piping shall be installed in a way that will not 
displace undercut reinforcement bars.  Air compressors may be operated on the 
deck only if located directly over a pier and supported off undercut reinforcement 
bars.  Compressors will not be allowed to travel over undercut reinforcement 
bars. 

 
Concrete removal may proceed during final cleaning and concrete placement on 
adjacent portions of the deck, provided the removal does not interfere in any way 
with the cleaning or placement operations. 

 
Water or contaminants from the hydro-scarification shall not be permitted in 
areas where the new overlay has been placed until the overlay has cured a 
minimum of 24 hours. 
 



No concrete shall be removed within 6 ft. (1.8 m) of a newly-placed overlay until 
the concrete has obtained a minimum compressive strength of 3000 psi (20,700 
kPa) or flexural strength of 600 psi (4,150 kPa). 

 
 

(4) Curing Procedure.  The surface shall be continuously wet cured for at least 7 days 
according to Article 1020.13(a)(5) Wetted Cotton Mat Method.  When the cotton mats 
have been pre-dampened, excess water shall not be allowed to drip from the cotton 
mats onto the overlay during placement of the mats.   

 
(5) Opening to Traffic.  No traffic or construction equipment will be permitted on the 

overlay until after the specified cure period and the concrete has obtained a 
minimum compressive strength of 4000 psi (27,500 kPa) or flexural strength of 675 
psi (4,650 kPa) unless permitted by the Engineer. 

 
(6) Overlay Testing.  The Engineer reserves the right to conduct pull-off tests on the 

overlay to determine if any areas are not bonded to the underlying concrete, and at a 
time determined by the Engineer.  The overlay will be tested according to the Illinois 
Test Procedure 305 “Pull-off Test (Overlay Method)”, and the Contractor shall 
provide the test equipment.  Each individual test shall have a minimum strength of 
150 psi (1,034 kPa).  Unacceptable test results will require removal and replacement 
of the overlay at the Contractor’s expense, and the locations will be determined by 
the Engineer.  When removing portions of an overlay, the saw cut shall be a 
minimum depth of 1 in. (25 mm). 

 
If the overlay is to remain in place, all core holes due to testing shall be filled with a 
rapid set mortar or concrete.  Only enough water to permit placement and 
consolidation by rodding shall be used, and the material shall be struck-off flush with 
the adjacent material. 
 
For a rapid set mortar mixture, one part packaged rapid set cement shall be 
combined with two parts fine aggregate, by volume; or a packaged rapid set mortar 
shall be used.  For a rapid set concrete mixture, a packaged rapid set mortar shall be 
combined with coarse aggregate according to the manufacturer’s instructions; or a 
packaged rapid set concrete shall be used.  Mixing of a rapid set mortar or concrete 
shall be according to the manufacturer’s instructions. 
 

Method of Measurement.  The area of bridge deck scarification will be measured for payment in 
square yards (square meters).  No additional payment will be made for multiple passes of the 
equipment. 
 
The concrete overlay will be measured for payment in square yards (square meters). 
 
Additional concrete placed with the overlay, required to fill all depressions below the specified 
thickness will be measured for payment in cubic yards (cubic meters).  The volume will be 
determined by subtracting the theoretical volume of the overlay from the ticketed volume of 



overlay delivered minus the volume estimated by the Engineer left in the last truck at the end of 
the overlay placement.  The theoretical cubic yard (cubic meter) quantity for the overlay will be 
determined by multiplying the plan surface area of the overlay times the specified thickness of 
the overlay. 
 
Basis of Payment.  Bridge deck scarification will be paid for at the contract unit price per square 
yard (square meter) for BRIDGE DECK SCARIFICATION of the depth specified. 
 
Fly ash or GGBF slag concrete overlay will be paid for at the contract unit price per square yard 
(square meter) for BRIDGE DECK FLY ASH OR GGBF SLAG CONCRETE OVERLAY, of the 
thickness specified.  The additional volume of overlay required to fill all depressions below the 
specified thickness will be paid for at the Contractor’s actual material cost for the fly ash or 
GGBF slag concrete per cubic yard (cubic meter) times an adjustment factor.  For volumes 15 
percent or less over the theoretical volume of the overlay the adjustment factor will be 1.15.  For 
volumes greater than 15 percent the adjustment factor will be 1.25 for that volume over 15 
percent of the theoretical volume of the overlay. 
 
Areas requiring additional partial depth removal of unsound concrete after hydro-scarification 
will be paid for according to Article 109.04. 
 
When the Engineer conducts pull-off tests on the existing surface or overlay and they are 
acceptable, Contractor expenses incurred due to testing and for filling core holes will be paid 
according to Article 109.04.  Unacceptable pull-off tests will be at the Contractor’s expense. 
 



COFFERDAMS 
Effective: October 15, 2011 

 
 

Replace Article 502.06 with the following. 
 

 
502.06 Cofferdams.  A Cofferdam shall be defined as a temporary structure, consisting of 

engineered components, designed to isolate the work area from water to enable construction 
under dry conditions based on either the Estimated Water Surface Elevation (EWSE) or 
Cofferdam Design Water Elevation (CDWE) shown on the contract plans as specified below.  
When cofferdams are not specified in the contract documents and conditions are encountered 
where the excavation for the structure cannot be kept free of water for prosecuting the work by 
pumping and/or diverting water, the Contractor, with the written permission of the Engineer, will 
be permitted to construct a cofferdam. 

 
The Contractor shall submit a cofferdam plan for each cofferdam to the Engineer for 

approval prior to the start of construction.  Cofferdams shall not be installed or removed without 
the Engineer's approval.  Work shall not be performed in flowing water except for the installation 
and removal of the cofferdam.  The cofferdam plan shall address the following: 

 
(a) Cofferdam (Type 1).  The Contractor shall submit a cofferdam plan which addresses the 

proposed methods of construction and removal; the construction sequence including 
staging; dewatering methods; erosion and sediment control measures; disposal of 
excavated material; effluent water control measures; backfilling; and the best management 
practices to prevent reintroduction of excavated material into the aquatic environment.  The 
design and method of construction shall provide, within the measurement limits specified in 
Article 502.12, necessary clearance for forms, inspection of exterior of the forms, pumping, 
and protection of fresh concrete from water.  For Type 1 cofferdams, it is anticipated the 
design will be based on the EWSE shown on the contract plans.  The Contractor shall 
assume all liability, financial or otherwise for a Type 1 cofferdam designed for an elevation 
lower than the EWSE. 

 
(b) Cofferdam (Type 2).  In addition to the requirements of Article 502.06(a), the Contractor’s 

submittal shall include detailed drawings and design calculations, prepared and sealed by 
an Illinois Licensed Structural Engineer.  For Type 2 cofferdams it is anticipated the design 
will be based on the CDWE shown on the contract plans.  The Contractor shall assume all 
liability, financial or otherwise for a Type 2 cofferdam designed for an elevation lower than 
the CDWE. 
 

(c) Seal Coat.  The seal coat concrete, when shown on the plans, is based on design 
assumptions in order to establish an estimated quantity.  When seal coat is indeed utilized, it 
shall be considered an integral part of the overall cofferdam system and, therefore, its 
design shall be included in the overall cofferdam design submittal.  If a seal coat was not 
specified but determined to be necessary, it shall be added to the contract by written 
permission of the Engineer.  The seal coat concrete shall be constructed according to Article 



503.14.  After the excavation within the cofferdam has been completed and the piles have 
been driven (if applicable), and prior to placing the seal coat, the elevation of the bottom of 
the proposed seal coat shall be verified by soundings.  The equipment and methods used to 
conduct the soundings shall meet the approval of the Engineer.  Any material within the 
cofferdam above the approved bottom of the seal coat elevation shall be removed. 
 
No component of the cofferdam shall extend into the substructure concrete or remain in 

place without written permission of the Engineer.  Removal shall be according to the previously 
approved procedure.  Unless otherwise approved in writing by the Engineer, all components of 
the cofferdam shall be removed. 

 
 

Revise the first paragraph of 502.12(b) to read as follows. 
 

(b) Measured Quantities.  Structure excavation, when specified, will be measured for 
payment in its original position and the volume computed in cubic yards (cubic meters).  
Horizontal dimensions will not extend beyond vertical planes 2 ft (600 mm) outside of the 
edges of footings of bridges, walls, and corrugated steel plate arches.  The vertical 
dimension for structure excavation will be the average depth from the surface of the 
material to be excavated to the bottom of the footing as shown on the plans or ordered in 
writing by the Engineer.  The volume of any unstable and/or unsuitable material removed 
within the structure excavation will be measured for payment in cubic yards (cubic 
meters). 

 
Revise the last paragraph of 502.12(b) to read as follows. 
 

Cofferdam excavation will be measured for payment in cubic yards (cubic meters) in its 
original position within the cofferdam.  Unless otherwise shown on the plans, the 
horizontal dimensions used in computing the volume will not extend beyond vertical 
planes 2 ft (600 mm) outside of the edges of the substructure footings or 4 ft (1.2 m) 
outside of the faces of the substructure stem wall, whichever is greater.  The vertical 
dimensions will be the average depth from the surface of the material to be excavated to 
the elevation shown on the plans for bottom of the footing, stem wall, or seal coat, or as 
otherwise determined by the Engineer as the bottom of the excavation. 

 
Revise the first sentence of the sixth paragraph of 502.13 to read as follows. 
 

Cofferdams, when specified, will be paid for at the contract unit price per each for 
COFFERDAM (TYPE 1) or COFFERDAM (TYPE 2), at the locations specified. 



PERMANENT STEEL SHEET PILING (LRFD) 
Effective:  January 31, 2012 
Revised:  August 17, 2012 
 
 
Description.  This work shall consist of furnishing and installing the permanent sheet piling to the 
limits and tolerances shown on the plans according to Section 512 of the Standard Specifications. 
 
Material.  The sheet piling shall be made of steel and shall be new material.  Unless otherwise 
specified the sheeting shall have a minimum yield strength of 50 ksi (345 MPa) according to 
ASTM A 572.  The sheeting shall be identifiable and free of bends and other structural defects.  
The Contractor shall furnish a copy of the published sheet pile section properties to the Engineer 
for verification purposes.  The Engineer’s approval will be required prior to driving any sheeting.  
All driven sheeting not approved by the Engineer shall be removed at the Contractor’s expense. 
 
The Contractor shall furnish a sheet pile section, to be used for each wall section, with a published 
section modulus equal to or larger than that specified on the plans. 
 
The selection of the sheet pile section shall not relieve the Contractor of the responsibility to satisfy 
all details including minimum clearances, cover, reinforcement, shear stud locations, interlocking, 
and field cutting.  Any modifications of the plans to accommodate the Contractor’s selection shall be 
paid for by the Contractor and subject to the approval of the Engineer. 
 
Construction.  The Contractor shall verify locations of all underground utilities before driving any 
sheet piling.  Any disturbance or damage to existing structures, utilities or other property, 
caused by the Contractor’s operation, shall be repaired by the Contractor in a manner 
satisfactory to the Engineer at no additional cost to the Department.  The Contractor shall be 
responsible for determining the appropriate equipment necessary to drive the sheeting to the tip 
elevation(s) specified on the plans or according to the Contractor’s approved design.  The sheet 
piling shall be driven, as a minimum, to the tip elevation(s) specified, prior to commencing any 
related construction.  If unable to reach the minimum tip elevation, the adequacy of the sheet 
piling design will require re-evaluation by the Department prior to allowing construction adjacent 
to the sheet piling in question. 
 
Obstructions.  Obstructions shall be defined as any object (such as but not limited to, boulders, 
logs, old foundations, etc.) that cannot be driven through with normal driving procedures, but 
requires special equipment to remove the obstruction.  When obstructions are encountered, the 
Contractor shall notify the Engineer and upon concurrence of the Engineer, the Contractor shall 
begin working to break up, push aside, or remove the obstruction. 
 
Method of Measurement.  This work will be measured in place in square feet (square meters).  
Sheet piling associated with other work in this contract or for permanent sheet piling that is cut 
off or driven beyond those dimensions shown on the plans will not be measured for payment. 
 
Obstruction mitigation shall be paid for according to Article 109.04. 
 



Basis of Payment.  This work will be paid for at the contract unit price per square foot (square 
meter) for PERMANENT STEEL SHEET PILING at the location shown on the plans. 



 

BOND BREAKER FOR PRESTRESSED CONCRETE BULB-T BEAMS 

Effective: April 19, 2012 

 

 

Description.  This work shall consist of furnishing and applying a bond breaker to the top flange 

of prestressed concrete bulb T-beams as detailed on the contract plans.  After the beams have 

been erected at the job site and just prior to installation of the bridge deck reinforcement, 

portions of the top surface of the beams identified on the plans shall have one of the following 

bond breakers applied: 

 

1. Two coats of Type I, II or III membrane curing compound according to Article 1022.01 

and applied with a roller. 

 

2. Two coats of protective coat according to Article 1023.01 and applied with a roller. 

 

3. Bonded Roofing felt - 30 lbs. (13.6 kg)  

 

The concrete surface shall be clean of loose debris and dry for a minimum of 2 hours prior to 

application of the bond breaking material.  The temperature of the concrete and air shall be 

40°F (4°C) or higher at the time of application. 

 

For systems requiring multiple coats, the second coat may follow immediately after the first coat.  

Also, the material shall not be exposed to rain, snow, or foot traffic for a minimum period of 4 

hours after application. 

 

Damaged or compromised bond breaker, as determine by the Engineer, shall be repaired. 

 

Basis of Payment.  This work will not be measured for payment but shall be considered included 

in the cost for Concrete Superstructure. 



GRANULAR BACKFILL FOR STRUCTURES 
Effective:  April 19, 2012 
Revised:  October 30, 2012 
 
 
Revise Section 586 of the Standard Specifications to read: 

 
SECTION 586.  GRANULAR BACKFILL FOR STRUCTURES 

 
586.01 Description.  This work shall consist of furnishing, transporting and placing 

granular backfill for abutment structures. 
 
586.02 Materials.  Materials shall be according to the following. 

 
Item Article/Section 

(a) Fine Aggregate ....................................................................................................... 1003.04 
(b) Coarse Aggregates ................................................................................................ 1004.05 

 
 
 

CONSTRUCTION REQUIREMENTS 
 

586.03 General.  This work shall be done according to Article 502.10 except as modified 
below.  The backfill volume shall be backfilled, with granular material as specified in Article 
586.02, to the required elevation as shown in the contract plans.  The backfill volume shall be 
placed in convenient lifts for the full width to be backfilled.  Unless otherwise specified in the 
contract plans, mechanical compaction will not be required.  A deposit of gravel or crushed 
stone placed behind drain holes shall not be required.  All drains not covered by geocomposite 
wall drains or other devices to prevent loss of backfill material shall be covered by sufficient filter 
fabric material meeting the requirements of Section 1080 and Section 282 with either 6 or 8 
oz/sq yd (200 or 270 g/sq m) material allowed, with free edges overlapping the drain hole by at 
least 12 in. (300 mm) in all directions. 

 
The granular backfill shall be brought to the finished grade as shown in the contract plans.  

When concrete is to be cast on top of the granular backfill, the Contractor, subject to approval of 
the Engineer, may prepare the top surface of the fill to receive the concrete as he/she deems 
necessary for satisfactory placement at no additional cost to the Department. 

 
586.04 Method of Measurement.  This work will be measured for payment as follows. 
 
(a) Contract Quantities.  The requirements for the use of contract quantities shall conform to 

Article 202.07(a). 
 
(b) Measured Quantities.  This work will be measured for payment in place and the volume 

computed in cubic yards (cubic meters).  The volume will be determined by the method 
of average end areas behind the abutment. 



 
586.05 Basis of Payment.  This work will be paid for at the contract unit price per cubic 

yard (cubic meter) for GRANULAR BACKFILL FOR STRUCTURES. 
 
 



 
WEEP HOLE DRAINS FOR ABUTMENTS, WINGWALLS, RETAINING WALLS AND 
CULVERTS 
Effective: April 19, 2012 
Revised: October 22, 2013 
 
Delete the last paragraphs of Articles 205.05 and 502.10 and replace with the following. 
 
“If a geocomposite wall drain according to Section 591 is not specified, a prefabricated 
geocomposite strip drain according to Section 1040.07 shall be placed at the back of each drain 
hole.  The strip drain shall be 24 inches (600 mm) wide and 48 inches (1.220 m) tall.  The strip 
drain shall be centered over the drain hole with the bottom located 12 inches (300 mm) below 
the bottom of the drain hole.  All form boards or other obstructions shall be removed from the 
drain holes before placing any geocomposite strip drain.” 
 
Revise the last sentence of the first paragraph of Article 503.11 to read as follows. 
 
“Drain holes shall be covered to prevent the leakage of backfill material according to Article 
502.10.” 
 
Revise the title of Article 1040.07 to Geocomposite Wall Drains and Strip Drains. 
 



 
BRIDGE DECK CONSTRUCTION 
Effective: October 22, 2013 
Revised: April 18, 2014 
 
Revise the Second Paragraph of Article 503.06(b) to read as follows. 
 
 “When the Contractor uses cantilever forming brackets on exterior beams or girders, 
additional requirements shall be as follows.” 
 
Revise Article 503.06(b)(1) to read as follows. 
 

“(1) Bracket Placement.  The spacing of brackets shall be per the manufacturer’s published 
design specifications for the size of the overhang and the construction loads anticipated.  
The resulting force of the leg brace of the cantilever bracket shall bear on the web within 
6 inches (150 mm) of the bottom flange of the beam or girder.” 

 
 
Revise Article 503.06(b)(2) to read as follows. 

 
“(2) Beam Ties.  The top flange of exterior steel beams or girders supporting the cantilever 

forming brackets shall be tied to the bottom flange of the next interior beam.  The top 
flange of exterior concrete beams supporting the cantilever forming brackets shall be 
tied to the top flange of the next interior beam.  The ties shall be spaced at 4 ft (1.2 m) 
centers.  Permanent cross frames on steel girders may be considered a tie.  Ties shall 
be a minimum of 1/2 inch (13 mm) diameter threaded rod with an adjusting mechanism 
for drawing the tie taut.  The ties shall utilize hanger brackets or clips which hook onto 
the flange of steel beams.  No welding will be permitted to the structural steel or stud 
shear connectors, or to reinforcement bars of concrete beams, for the installation of the 
tie bar system.  After installation of the ties and blocking, the tie shall be drawn taut until 
the tie does not vary from a straight line from beam to beam.  The tie system shall be 
approved by the Engineer.” 

 
Revise Article 503.06(b)(3) to read as follows. 

 

“(3) Beam Blocks.  Suitable beam blocks of 4 in x 4 in (100 x 100 mm) timbers or metal 
structural shapes of equivalent strength or better, acceptable to the Engineer, shall be 
wedged between the webs of the two beams tied together, within 6 inches (150 mm) of 
the bottom flange at each location where they are tied.  When it is not feasible to have 
the resulting force from the leg brace of the cantilever brackets transmitted to the web 
within 6 inches (150 mm) of the bottom flange, then additional blocking shall be placed 
at each bracket to transmit the resulting force to within 6 inches (150 mm) of the bottom 
flange of the next interior beam or girder.” 

 
Delete the last paragraph of Article 503.06(b). 
 



Revise the third paragraph of Article 503.16 to read as follows. 
 
 “Fogging equipment shall be in operation unless the evaporation rate is less than 0.1 
lb/sq ft/hour (0.5kg/sq m/hour) and the Engineer gives permission to stop.  The evaporation rate 
shall be determined according to the following formula.   
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Where: 

E  = Evaporation Rate, lb/ft2/h (kg/sq m/h) 

cT  = Concrete Temperature, °F (°C) 

aT  = Air Temperature, °F (°C) 

r   = Relative Humidity in percent/100 

V  = Wind Velocity, mph (km/h) 

 
The Contractor shall provide temperature, relative humidity, and wind speed measuring 

equipment.  Fogging equipment shall be adequate to reach or cover the entire pour from behind 
the finishing machine or vibrating screed to the point of curing covering application, and shall be 
operated in a manner which shall not accumulate water on the deck until the curing covering 
has been placed.“ 
 
Revise the third paragraph of Article 503.16(a)(1) to read as follows. 
 

“At the Contractor’s option, a vibrating screed may be used in lieu of a finishing machine for 
superstructures with a pour width less than or equal to 24 ft (7.3 m).  After the concrete is 
placed and consolidated, it shall be struck off with a vibrating screed allowing for camber, if 
required.  The vibrating screed shall be of a type approved by the Engineer.  A slight excess of 
concrete shall be kept in front of the cutting edge at all times during the striking off operation.  
After screeding, the entire surface shall be finished with hand-operated longitudinal floats having 
blades not less than 10 ft (3 m) in length and 6 in. (150 mm) in width.  Decks so finished need 

not be straightedge tested as specified in 503.16(a)(2).” 

 
Delete the fifth paragraph of 503.16(a)(1). 
 
Revise Article 503.16(a)(2) to read as follows. 
 
“(2) Straightedge Testing and Surface Correction.  After the finishing has been completed and 

while the concrete is still plastic, the surface shall be tested for trueness with a 10 ft (3 m) 
straightedge, or a hand-operated longitudinal float having blades not less than 10 ft (3 m) 
in length and 6 in. (150 mm) in width.  The Contractor shall furnish and use an accurate 10 
ft (3 m) straightedge or float which has a handle not less than 3 ft (1 m) longer than 1/2 the 
pour width.  The straightedge or float shall be held in contact with the surface and passed 
gradually from one side of the superstructure to the other.  Advance along the surface 



shall be in successive stages of not more than 1/2 the length of the straightedge or float.  
Any depressions found shall be immediately filled with freshly mixed concrete, struck off, 
consolidated, and refinished.  High areas shall be cut down and refinished.” 

 
Replace the second sentence of the first paragraph of Article 1020.13(a)(5) with the 
following sentences. 
 
“Cotton mats in poor condition will not be allowed.  The cotton mats shall be placed in a manner 
which will not create indentations greater than 1/4 inch (6 mm) in the concrete surface.  Minor 
marring of the surface is tolerable and is secondary to the importance of timely curing.” 
 
 
Revise Article 1020.14(b) to read as follows. 
 

“(b) Concrete in Structures.  Concrete may be placed when the air temperature is above 
40 °F (4 °C) and rising, and concrete placement shall stop when the falling temperature 
reaches 45 °F (7 °C) or below, unless otherwise approved by the Engineer. 

 
(1) Bridge Deck Concrete.  For concrete in bridge decks, slabs, and bridge approach 

slabs the Contractor shall schedule placing and finishing of the concrete during hours 
in which the ambient air temperature is forecast to be lower than 85 °F (30 °C).  It 
shall be understood this may require scheduling the deck pour at night in order to 
utilize the temperature window available.  The temperature of the concrete 
immediately before placement shall be a minimum of 50 °F (10 °C) and a maximum 
of 85 °F (30 °C). 

 
(2) Non-Bridge Deck Concrete.  Except as noted above, the temperature of the concrete 

immediately before placement shall be a minimum of 50 °F (10 °C) and a maximum 
of 90 °F (32 °C). 

 
If concrete is pumped, the temperature restrictions above shall be considered at point of 
placement.  When insulated forms are used according to Article 1020.13(d)(1), the 
maximum temperature of the concrete mixture immediately before placement shall be 
80 °F (25 °C).When concrete is placed in contact with previously placed concrete, the 
temperature of the freshly mixed concrete may be increased by the Contractor to offset 
anticipated heat loss, but in no case shall the maximum concrete temperature be 
permitted to exceed the limits stated in this Article.” 
 

Revise Article 1103.13(a) to read as follows. 
 

“(a) Bridge Deck.  The finishing machine shall be equipped with: (1) a mechanical strike off 
device; (2) either a rotating cylinder(s) or a longitudinal oscillating screed which 
transversely finishes the surface of the concrete.  The Contractor may attach other 
equipment to the finishing machine to enhance the final finish when approved by the 
Engineer.  The finishing machine shall produce a deck surface of uniform texture, free 
from porous areas, and with the required surface smoothness. 



 
The finishing machine shall be operated on rails or other supports that will not deflect 
under the applied loads.  The maximum length of rail segments supported on top of 
beams and within the pour shall be 10 ft (3 m).  The supports shall be adjustable for 
elevation and shall be completely in place to allow the finishing machine to be used for 
the full length of the area to be finished.  The supports shall be approved by the 
Engineer before placing of the concrete is started.” 
 

Revise Article 1103.17(k) to read as follows. 
 

“(k) Fogging Equipment.  Fogging equipment shall be hand held fogging equipment for 
humidity control.  The equipment shall be capable of atomizing water to produce a fog 
blanket by the use of pressure 2500 psi minimum (17.24 MPa) and an industrial fire 
hose fogging nozzle or equivalent.  Fogging equipment attached to the finishing machine 
will not be permitted.” 
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