lllinois Department of Transportation

To: Paul Loete Attn: District Three
From: John D. Baranzelii

Subject: Pavement Design <'@
Date: August 1, 2014

FAS Route 1279 (IL 178)
Section (1) BR

LaSalle County

Over the lllinois River at Utica

We have reviewed the pavement design for the above captioned section
submitted to BDE on April 30, 2014.The project will reconstruct a portion of IL
178 in conjunction with the bridge over the lllinois River near Utica. The project
will omit the stabilized sub-base, but will be built on a well-drained embankment
and utilize geotextile fabric. The life cycle cost analysis favored the rigid design
by 6%. Because the difference in cost was within 10%, the Pavement Selection
Committee was convened. The bridge approach in Utica has a 4% grade.
Trucks have to reduce speed as they enter Utica. After discussion, the rigid
design was selected by the Pavement Selection Committee. The approved
pavement design is as follows:

IL 178 over the lllinois River near Utica [new pavement]

9 inches of Jointed PCC Pavement with Tied PCC Shoulders
12 inches of Aggregate Subgrade Improvement

If you have any questions, please contact Paul Niedernhofer at (217) 524-1651.



lllinois Department of Transportation

Memorandum

To: John Baranzelli Attn: Paul Niedernhofer
From: Paul Loete By: Dave Broviak
Subject: Pavement Design

Date: April 30, 2014 ' 7(’ i @ZW—: (

FAS 1279 (IL 178)
Section (1)BR&I
LaSalle County

Job No. P-93-035-01
File # 1329-110

Ex. SN 050-0088
Contract 66992

Attached is the pavement design for IL 178 over the lllincis River at Utica.
Please review the design which will require pavement selection committee
review. The district requests approval of the 9.00 inch full depth Jointed Plain
Concrete Pavement (JPCP) option. Construction of this project is currently
anticipated in FY 2017.

JPCP is the preferred pavement type based on iife cycle cost in the attached
analysis. The results of the mechanistic pavement design indicate that 9.00
inch JPCP or 10.25 inch full depth hot mix asphalt (HMA) is required. The
JPCP design has an annual life-cycle cost of $64,335 per mile while the HMA
pavement has an annual life-cycle cost of $68,483 per mile, making the JPCP
pavement approximately 6 percent less costly. A concrete pavement is also
desirable due to trucks braking on 4 percent mainline grades to make turns
onto the local system or to reduce speed to meet speed limit reductions
traveling north into Utica. This project is not suitable for the alternative
pavement bidding process because it includes less than two lane miles of
pavement.

Calculations to determine pavement thicknesses and life-cycle costs are
attached and electronic files have been emailed for review. The stabilized
subbase was omitted from the JPCP design due to constructability and traffic
maintenance concerns. The proposed pavement will be constructed in small
segments that are broken by the intersection at Dee Bennett Road and by the
bridge itself. Construction of subbase in several short segments, with a total
pavement length of less than 0.7 miles after omission of the structure, would
not be efficient or cost effective. Section 54-4.01(h) item 2 of the Bureau of
Design and Environment Manual explains that subbase serves two purposes,
as a separation layer between rigid pavement and pumpable subgrade soils
and to resist erosion of fine-graded soils. An aggregate subgrade with



John Baranzelli Attn: Paul Niedernhofer
Aprit 30, 2014
Page 2

geotextile fabric will be used to reduce the potential for pumping or erosion of
fine graded soils under the proposed pavement and the majority of the new
pavement will be constructed on a high, well drained embankment built out of
approved materials not anticipated to be susceptible to erosion or pumping.
The use of eight foot wide paved shoulders will also aid in keeping the
subgrade drained and reduces the potential for pumping or erosion.

Rubblization and unbonded overlay were not considered because most of the
new pavement is on a shifted alignment.

If you have any questions, please contact Mr. Dave Alexander at 815-434-
8468.



Project Location Map N
FAS Route 1279 (IL 178)

Section (1)BR&I

LaSalle County
IL 178 over the lllinois River at

Utica, Br. Repl. SN 050-0088
P-93-035-01, File #1329

Contract 66992
ontrac Project Area =

SN 050-0088

——

End New Pavement

D3# 900
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(79" F)

Note: The minimum design HMA mixture temperature wilf be 73°F.

HMA MIXTURE TEMPERATURE
{Mechanistic Design: Flexible Pavement)

Figure 54-5.C

HARD COPIES UNCONTROLLED 55



| Hinois PAVEMENT DESIGN March 2013
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Rovad vp #0 160"

6.0

A 2

65"

For PG 64-22, PG 70-22, PG 76-22,
and PG 768-28 binder grades, read
limiting strain  critedon  design
thickness off of map. For PG 64-28
and PG 70-28 binder grades, the
thickness should be corrected
according to Section 54-5.01(i)8a.

—, 17.6°

Note. Thickness values hased upon Mean Monthly Pavement Temperature at 4 in.
depth correlated fo July Mean Monthly Air Temperature, axle load of 20,000 Ib, strain of
70 ue, and Eg; of 2 ksi,

MAXIMUM PAVEMENT THICKNESS
{Limiting Strain Criterion Design: Flexibie Pavement)

Figure 54-5.|

b4-5.14 HARD COPIES UNCONTROLLED
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BDE 5401 Template (Rev. 09/05/2013) IDOT MECHANISTIC PAVEMENT DESIGN Printed: 08/12/2014

PROJECT AND TRAFFIC INPUTS (Enter Data in Gray Shaded Cells)

Route: [FAS 1279 (IL 178) Comments:
Section: (1)BR&I
County: LaSalle Design Date: 12/04/2013 DSA <-- BY
Location: SN 050-0088 over IL River at Utica Medify Date: <- BY ADT Year
Current:| 4,000 2009
Facility Type (Other Marked State Route Future: 5,800 2035
# of Lanes = 2o0r3
Part of future 4 lanes or more ? No Structural Design Traffic
One Way Street ? No Minimum Actual Actual %of % of ADT in
Road Class: Il ADT ADT Total ADT Design Lane
PV = 0 4,564 87.0% P= 50%
Subgrade Support Rating (SSR): Poor SU= 250 210 4.0% S= 50%
Construction Year: 2017 MU = 750 472 9.0% = 50%
Design Period (DP) = 20 years Struct, Design ADT =| 5,246 (2027)

TRAFFIC FACTOR CALCULATION

FLEXIBLE PAVEMENT RIGID PAVEMENT

Cov=  0.15 Cpv= 0.5
Csu = 112.06 Csu= 13578
Cmu= 38544 Cmu=  567.21
TF flexible (Actual) = 2.06 (Actual ADT) TF rigid (Actual) = 2.97 (Actual ADT)
TF flexible (Min) = 317 (Min ADT Fig. 54-2.C) TF rigid (Min) = 4.59  (Min ADT Fig. 54-2.C)

NEW CONSTRUCTION / RECONSTRUCTION PAVEMENT DESIGN CALCULATIONS

Full-Depth HMA Pavement JPC Pavement

Use TF flexible = 37 Use TF rigid = 4.59
PG Grade Lower Binder Lifts = PG 64-22  (Fig. 53-4.R) Edge Support = Tied Shoulder or C.&G.
HMA Mixture Temp. = 760  deg. F (Fig. 54-5.C) Rigid Pavt Thick.= _ 9.00__in. (Fig. 54-4.E)
Design HMA Mixture Modulus (Eyya) = 660 ksi (Fig. 54-5.D)
Design HMA Strain (Eqpua) = 86 (Fig. 54-5.E) CRC Pavement
Full Depth HMA Design Thickness = 10.25 in. (Fig. 54-5.F) Use TF rigid = 4.59
Limiting Strain Criterion Thickness = 15.00 in. (Fig. 54-5.1) IBR value = 3
Use Full-Depth HMA Thickness = 10.25 inches CRCP Thickness = 7.756 in. (Fig. 54-4.N)
TF MUST BE > 60 FOR CRCP

RECONSTRUCTION ONLY (SUPPLEMENTAL) PAVEMENT DESIGN CALCULATIONS

HMA Overlay of Rubblized PCC

Unbonded Concrete Overlay

Use TF flexible = 3.17 Reiiein 5A-08 for it d
HMA Overlay Design Thickness = 7.50 in. (Fig. 54-5.U) eview i mi atons .
o S . ; . special considerations.
Limiting Strain Criterion Thickness = in. (Fig. 54-5.V)
Use HMA Overlay Thickness =  999.00 inches JPCP Thickness = NA inches

CONTACT BMPR FOR ASSISTANCE

DESIGN TABLES FROM BDE MANUAL CHAPTER 54 - PAVEMENT DESIGN

Class NIl Roads Class IV Roads

Part of a future 4 lanes or more
One-way Streets with ADT > 3500

Class | Roads Class Il Roads
4 lanes or more 2 lanes with ADT > 2000 2 Lanes 2 Lanes
One way Street with ADT <= 3500 (ADT 750 -2000) (ADT < 750)

Min. Str. Design Traffic (Fig 54-2.C) Class Table for
Facility Type PV S0 MU One-Way Streets
Interstate or Freeway 0 500 1500 ADT Class
Other Marked State Route 0 250 750 0 - 3500 1l
Unmarked State Route No Min No Min No Min >3501
Traffic Factor ESAL Coefficients Class Table for
Rigid (Fig. 54-4.C) “Flexible (Fig. 54-5.B) 2 or 3 lanes
Class Csu Cmu Csu Cmu (not future 4 lane &
| 143.81 696.42 132.50 482.53 not one-way street)
Il 135.78 567.21 112.06 385.44 ADT Class
1] 129.58 562.47 109.14 384.35 0-748 v
v 129.58 562.47 109.14 384.35 750 - 2000 n
5 ik T >2000 Il
Design Lane Distribution Factors For Structural Design Traffic (Fig. 54-2.B)
Rural Urban
Number of Lanes P S M P S M
1 Lane Ramp 100% 100% 100% 100% 100% 100%
2or3 50% 50% 50% 50% 50% 50%
4 32% 45% 45% 32% 45% 45%
6 or more 20% 40% 40% 8% 37% 37%



















