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-BMPR did-the- pavement-desrgnanalySTeand calculated a pavementdesngn thlckness 2

I-57 INB & SB[lPavement Rubbllzatlon[

lllinois Department of Transportatlon

Memorandum

To: Omer Osman " Attn: District Nine

From: John Baranzelii i

Subject: Pavement Design o /‘/¥ ‘

"D:at»e: o .S-epte-m-ber 14, 2012

FAl Route 57 (1-57) :
Section (77-1, 91-4,81-3)R-1,R-2

Union & Pulaski Counties o R
From 1.2 miles south of the Umon/Pulaskl ClL to 5 ml!es north of the Umon/Pulaskl CL "

We have reviewed the pavement selectlon for the above captloned sectlon Wthh was

submitted with your memorandum dated August 20, 2012, The NB lanes are .
scheduled for the November, 2012 letting, and the SB Ianes for the April 2013 letting.

of 11.5 inches. ,

The approved pavement'design' is as follows:

11.5 inches Full Depth .
2 inches of HMA Polymerized Surface Course Mix “E”’, N105 . -
2.25 inches of HMA Polymerized Binder Course, N105, IL-19.0 . = !
7.25 inches of HMA Binder Course, N90, IL-19.0 - . .
8.5 inches HMA Shoulders o

The exi_sting'pipe underdrain system will be replaced as pa,rt" of the projects. . °

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




linois Department of Transportation

Memorandum

To: Paul Niedernhofer

From: Charles Stein .

Subject: Pavement Design

Date: August 20, 2012
Route FAP 869 (ILL 34)

~ Section 105R-1

County Saline

Contract 78290

This project involves rubblizing 5 miles of the existing HMA overlaid PCC
pavement on | 57 from 1.2 miles south of the Union/Pulaski County line to 5
miles north (see attached map). 'I_"lge northbound lanes are scheduled for the
November 2012 letting. The southbound lanes are scheduled for the April 2013
letting. The original PCC pavement was built in 1962, and resurfaced in 2001.
The existing pipe underdrain system will be replaced as part of the projects.
The district proposes to rubblize the existing PCC pavement and place 11.5” of
- ‘HMA-pavement-on-therubblized-pavement. -BMPR-provided the-11.5”
thickness based on new Limiting Strain Criterion. The mechanistic pavement
design and life cycle cost analysis are attached.




LOCATION MAP

FAI 57 (I-57)
SECTION (77-1,91-4,91-4-1,91-3)R-1,R-2

|PROJECT BEGINS
JAT STA 2941+25

UNION & PULASKI COUNTIES

PROJECT ENDS AT

STA 66+00

THEIS RD 1\

V109800l

57.

|RUBBLIZATION PROJECT PROPOSED FOR INTERSTATE




Printed: 10/23/2012
(Enter Data in Gray Shaded Cells)

IDOT MECHANISTIC PAVEMENT DESIGN
PROJECT AND TRAFFIC INPUTS

BDE 5401 Template (Rev. 08/14/2012)

Route: | 5 Comments: &
Section: ; - Io5
County: {éfpo ; szt Design Date: kit e <--BY
Location: Modify Date: Sa e s <-BY ADT Year
Current: - -
Facility Type' G Future: - -
# of Lanes = '
Structural Design Traffic
Minimum Actual | Actual %of % of ADT in
Road Class: 1 ADT ADT Total ADT Design Lane
PV = 0 50.6% P= 32%
Subgrade Support Rating (SSR): & sU= 500 38% |- S=  45%
Construction Year: MU = - }—- 1500 4 457% |- M= 45%
Design Period (DP) Struct. Design ADT = (2023) '
TRAFFIC FACTOR CALCULATION ) :
FLEXIBLE PAVEMENT RIGID PAVEMENT
Cpv = 0.15 Cpv= 0.15 .
Csu= 132.5 Csu= 143381
Cmu= 482.53 .. Cmu=  696.42
TF flexible (Actual) = 30.78 (Actual ADT) TF rigid (Actual) = 44.18  (Actual ADT)
TF flexible (Min) = 7.1 (Min ADT Fig. 54-2.C) TF rigid (Min) = 10.05 (Min ADT Fig. 54-2.C)

NEW CONSTRUCTION / RECONSTRUCTION PAVEMENT DESIGN CALCULATIONS
Full-Depth HMA Pavement JPC Pavement’

. Use TF flexible = 30.78 o Use TF rigid = 44.1 8
" PGGrade Lower Binder Lifts Fig. 53-4.R) Edge Support =; il houlder or C.&G
HMA Mixture Temp. = deg. F (Fig. 54-5.C); Rigid Pavt Thick.=. . 11,00 - r-in (Fig. BAGE) -
Design HMA Mixture Modulus (Eqma) = 530 ksi (Fig. 54-5.D)

Design HMA Strain (€4ma) = 45 CRC Pa\{ement

Full Depth HMA Design Thickness =
Limiting Strain Criterion Thickness
‘Use Full-Depth: HMA Thickness =

(Fig. 54-5.E)
) in. (Fig. 54-5.F)

Use TF rigid =

TF MUST BE > 60 FOR RGP

RECONSTRUCTION ONLY (SUPPLEMENTAL) PAVEMENT DESIGN CALCULATIONS

HMA Overlay of Rubblized PCC Unbonded Concrete Overlay
Use TF flexible = Review- 54-4.03 for limitations and
District special considerations.

"HMA Overlay Design Thickness = CP Thickness = . NA - inche

in. (Fig. 545.0)

CONTACT BMPR FOR ASSISTANCE

DESIGN TABLES FROM BDE MANUAL CHAPTER 54 - PAVEMENT DESIGN

Class | Roads Class |l Roads Class Il Roads Class IV Roads
4 lanes or more 2 lanes with ADT > 2000 2 Lanes " 2lanes
Part of a future 4 lanes or more One way Street with ADT <= 3500 (ADT 750 -2000) (ADT < 750)
One-way Streets with ADT > 3500 g
_ Min. Str. Design Trafic (Fig 54-2.C) Class Table for
Facility Type PV SU - MU . One-Way Streets
Interstate or Supplemental Freeway 0 500 1500 ADT Class
Other Marked State Route 0 250 750 0 - 3500 1] ‘
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 or3lanes
Class Csu Cmu Csu Cmu (notfuture 4lane-&
] 143.81 696.42 132.50 482.53 not one-way street)
I 135.78 567.21 112.06 385.44 ADT Class
11l 129.58 562.47 109.14 384.35 0-749 N\
v 129.58 562.47 109.14 384.35 750 - 2000 il
- : : >2000 Il
Design Lane Distribution Factors For Structural Design Traffic (Fig. 54-2.B)
N Rural Urban
Number of Lanes P S . M P S M .
7 1 Lane Ramp 100% 100% 100% 100% 100% 100%
20r3 50% - 50% 50% 50% - 50% 50%
4 32% 45% 45% 32% 45% 45%
6 or more 20% 40% 40% 8% 37% 37%




BDE 5401 Template (Rev. 08/14/2012) Printed: 10/23/2012 v

LIFE-CYCLE COST ANALYSIS: NEW CONSTRUCTION / RECONSTRUCTION

‘MAINTENANCE-AND REHABILITATION ACTIVITY SCHEDULE ' a 10/23/12

FULL-DEPTH HMA PAVEMENT _ | LSC Design

_ FULL-DEPTH HMA PAVEMENT
o : » HMA OVERLAY OF RUBBLIZED PCC PAVEMENT
ROUTE : ‘ ‘FAI 57 : ' o - Figure 54:7.C
SECTION ) (77-1 91:4,91-41,93:1)R-1 I ‘ ) : AR ‘ . , _LIMITING STRAIN CRITERION DESIGN

COUNTY ‘ . ‘UnionandPulaski . S : R ‘ R v - L : ' " PRESENT
'LOCATION e : : , » . ___"MAINTENANCE COSTS: . "ITEM % QUANTITY "UNIT'COST COST “WORTH

‘FACILITY TYPE . . INTERSTATE ' . , - T MEAR:

“PROJECT.LENGTH o

#OF CENTERLINES -~ = -

% OF LANES ™~~~

# OF EDGES 5

LANE WIDTH - AVERAGE e

SHOULDER WIDTH’ HMA - Inside
HMA - Outside

500 Miles - USER
* . OVERRIDE
~.COLUMN

| PD PUMTPATCH M&.

1675 IN-MAX

“PAVEMENT "THICKNESS - (FLEXIBLE) |
s 'LSCDesign -~

“SHOULDER'THICKNESS . . )
"POLICY:OVERLAY THICKNESS _ ‘.

: : FiYEAR S

On i o) ‘ : MILL PVNMT & SHLD
User ) IPD PVMT ATCH
Override ' y

FLEX'PAVEMENT “TRAFFIC'FACTORS : MINIMUM ACTUAL

$1,686,319.

Read Me!

~fHMA COST PER TON '. ' UNIT FPRICE
HIMA SURFACE o 7

' HMA TOPBINDER

HMA LOWER BINDER
HMABINDER (LEVELING)
HMA SHOULDER

$245,884

» USER USER
" ..SUPPLIED ‘SUPPLIED ;
“COST ~ QUANTITY UNITPRICE " CNTR LINE JOINT
: - : RNDM / THRM:CRA
{PD PYMT-PATCH Mg

. INITIAL COSTS - o . o S :
ITEM ) S THICKNESS 100% QUANTITY UNIT UNIT PRICE

'HVMA PAVEMENT (FULL-DEPTH) . (16.75") 140,800 “$0 | 5233336

HMA_LSCD

MA'SURFACE COURSE : ©(2.00™) 140,800 $1;413,241 [ YEAR 730 FINTERSTATE: i+
MA TOP:BINDER'COURSE - - (2.25") 140,800 '$1,359,435 - MILL RVMT. & SHLD ;
MA LOWER BINDER COURSE (-12:50") 140,800 $7,402,267 PD'PVMT:PATCH M& |
v : - PD'SHLD:PATCH: M&
j : . (8.00") &% 36,796 TONS ' '/ TON $2.722.884 e i
CURB & GUTTER , 0 LN FT JLINFT $0 51,148,551 : i
SUBBASE GRAN MATL TY C (TONS) o 34,995 TONS I TON $629,910 [ 2YEAR! 35
IMPROVED SUBGRADE: Modified Soil 228,800 SQYD £/'SQ YD $686,400 B
Reserved For User: Supplled item 0 iSQ‘YQ' : /8Q YD 30 RNDM £ THRM CRACK R&S
‘Reserved:For. User Supplied ltem : 0 sQYD 21SQYD $0 PO PYMT PATCH: M&F SURF
' . . ' $157,824
PAVEMENT REMOVAL - o 140,800 SQ YD /SQYD $774,400
SHOULDER REMOVAL 82,133 QYD /5QYD $369,599 i e
X v . : LONG SHLDJTR&S . & -+
Note: * Denotes User Supplied Quantity FLEXIBLE CONSTRUCTION INITIAL COST $14,214,137 Co CNTRLINE JOINT/R&S - ; |
, : FLEXIBLE CONSTRUCTION ANNUAL COST PER MILE $115,945 ' RNDM 7 THRM.CRACI R&S i
.. Coel . R PR . ; A . L e o e e Dol T - - PEPYMT r‘/-\lbh."M&FbUKr 4 ety — 7 o ‘ . e
MAINTENANCE COSTS: Unit Cost . : . = . : . $488,553 "$149,769
ITEM THICKNESS MATERIAL UNIT COST . Override : .
: ) . .$4,368,291
ROUTINE MAINTENANCE ACTIVITY ‘ $0.00 LANE-MILE / YEAR : |
‘ : ROUTINE MAINTENANCE ACTIVITY 20.00 0.00 0 %0 : C
HMA OVERLAY PVMT SURF - (2.00M) ( HMA SURFACE MIX ) $9.97 /SQYD : ' MAINTENANCE LIFE-CYCLE COST $4,368,291
JHMA OVERLAY PVMT (2.00") : ./SQYD . [45]YEARS CREn= ; 0.040785 MAINTENANCE ANNUAL COST PERMILE . _ §$35,632. . |
HMA SURFACE MIX- (2.00") { HMA SURFACE MIX ) /SQ YD . o |
HMA BINDER MIX-——— ~ {0.00") - - { Leveling Binder Mix ) /SQYD l
HMA OVERLAY SHLD (Year 30) (2.00") ( HMA SHLD MIX ) /SQYD T e B o |
HMA OVERLAY SHLD (2.00") ( HMA SHLD MIX ) /sQYD 1
MILLING (2.00 IN) 2.00 00/ SQ YD |




PARTIAL DEPTH PVMT PATCH (Mili & Fill Surf) ( HMA SURFACE MIX )

/8QYD
PARTIAL DEPTH .SHLD .PATCH (Mill.& Fill - Surf) ( HMA. SHLD MIX ) /8Q YD
PARTIAL DEPTH:PVMT PATCH (Mill & Fill +2.00 ") ( HMA L BINDER ) 18Q YD
PARTIAL DEPTH SHLD PATCH (Mill-& Fill -+2.00 ") ( HMA SHLD MIX ) /8Q YD

)i/ LINFT
JLNFT
LILINFT

LONGITUDINAL SHOULDER JOINT ROUT-& SEAL
CENTERLINE.JOINT ROUT & SEAL ’ .
RANDOM /'THERMAL CRACK ROUT & 'SEAL (100% Rehab = 110.00' /. Station /. Lane)

‘FLEXIBLE TOTAL LIFE-CYCLE COST
FLEXIBLE TOTALANNUAL COST PER MILE 3~

<

$18,582,428. -~
$151,578




- JPCP

PCC PAVEMENT *MAINTENANCE AND REHABILITATION ACTIVITY SCHEDULE 10/23/12
ROUTE "FAI 57
SECTION (77-1,91-4,91-4:1,93-1)R-1 JOINTED PLAIN CONCRETE PAVEMENT
COUNTY Union and Pulaski UNBONDED JOINTED PLAIN CONCRETE OVERLAY
LOCATION (] Figure 54-7.A
" . ~
FACILITY TYPE lNTERSTATE ‘ . ‘ : ‘ ‘ PRESENT’
) 4 ~ MAINTENANCE COSTS: ITEM ) % QUANTITY UNIT COST COST WORTH
PROJECT LENGTH 26400 FT ==> 5.00 “Miles USER _ ) =
# OF CENTERLINES 2.CL , '~ 'OVERRIDE . L YEAR 710 R R
# OF LANES 4 LANES % PN COLUMN PAVEMENT:PATCH 417 9815000 F i i
# OF EDGES = 4.EP Y e P ' 07441 X $21,150 -~ - i$15,738 -
LANEWIDTH--AVERAGE - -. 12°FT . - TR . .
SHOULDER WIDTH PCC - - . ‘Inside 4°FT [ YEAR ¥ T ‘
ST T GG L Outside 10 FT , L $42,300 -~
B ! PW:= :$42,300 $27,151
e ) EAR
PAVEMENT:THICKNESS -(RIGID) JPCP ‘TIED'SHLD
- “SHOULDER THICKNESS ", -~ : : )
. - NGITUDIN
= CENTERLIr' 500 el
POLICY OVERLAY THICKNESS 3.75IN On $798,795 . 18442273
RIGID PAVEMENT TRAFFIC FACTORS MINIMUM ACTUAL - =77 v = JSE Override ) [ YEAR2!
+10.50 1.00 - - e 10,50
Worksheet Constructlon“Type is Reconstruction “The‘Pavement Type'is "/ ) JPCP TR
. ‘ ’ - USER $359,467
. INITIAL COSTS : : ‘ : Lo SUeTAT T ‘SUPPLIED
. |TEM : THICKNESS 100% QUANTITY: UNIT UNITPRICE = * COST . . “QUANTITY [ ZYEAR:
" .JPC PAVEMENT L s (11R00%) 140,800 “SQ'YD $5,772,800
~ "PAVEMENT'REINFORCEMENT L ; 0 'SQYD . 30
STABILIZED SUBBASE ‘ (-4.00") " 158,400 “SQ'YD :$2,534,400
. i Lol ERETAES $1:929,321
{PCC SHOULDERS (11;00" .to “11.00" ) 82,133 :SQYD /SQYD | $2,546:123 ) )
CURB &GUTTER : 0 LINUFT i 30 [FYEAR 13!
SUBBASE GRAN MATL TY c 9,561 “TONS $172,098
IMPROVED SUBGRAD:' : :228,800 "SQYD /SQYD $686 400
0 so. BD PVMT PATC T
o} so ’ $178,089 -
PAVEMENT REMOVAL 140,800 50.:/SQYD $774 400 [£5YEAR 40 [ 'INTERSTATE
SHOULDER'REMOVAL 82,133 0./SQYD . "$369,599 PAVEMENT: PATCH CEAS
o : FONGITL ‘ - 1 i
Note: * Denotes User:Supried-Quantity ‘RIGID CONSTRUCTION INITIAL COST $12,855,820 CENTER 1 . . l__‘lN3FT 100 00%'
: T RIGID CONSTRUCTION ANNUAL COST PER MILE "$104,865 JPCP REELECTIVET RANb\II— ' ANET 60:00%
: RANDOM CRACK R& E; :
PDPVMT PATCH :M&F:HM PR
MAINTENANCE COSTS: Unit Cost . X $684 969 $209,982
ITEM THICKNESS MATERIAL £ UNIT COST Override -$3,162,021
ROUTINE MAINTENANCE ACTIVITY $0.00 /LANE-MILE / YEAR ROUTINE MAINTENANCE ACTIVITY 20.00 $0.00 $0 '$0
MAINTENANCE LIFE-CYCLE.COST = $3,162,021
HMA POLICY OVERLAY (8.75") : 145 YEARS CRFn:= 0.040785 MAINTENANCE ANNUAL COST PER MILE $25,793
[HMA POLICY OVERLAY PVMT (3.75") $16.9 ‘ Ty . : ’
HMA SURFACE MIX (1:50") HMA Surface Mix $7.48 /SQYD
HMA BINDER MIX (2.25") Top Binder Mix $9.45 /SQYD.
HMA POLICY OVERLAY SHLD (3.75") - $15.54 /sSQYD
CLASS A PAVEMENT PATCHING 95:00:/8QYD
CLASS B PAVEMENT PATCHING - .
CLASS C*SHOULDER-PATCHING -
PARTIAL DEPTH PVMT PATCH (Mill & Fill HMA Surf)® ( HMA SURFACE MIX ) $78.97 /sQYD ‘
PARTIAL DEPTH PVMT PATCH (Milt & Fill HMA 1.50") ( HMA SURFACE MIX ) $76.48 /SQYD

LONGITUDINAL SHOULDER JOINT ROUT & SEAL
CENTERLINE JOINT ROUT & SEAL

REFLECTIVE TRANSVERSE CRACK ROUT & SEAL
RANDOM CRACK ROUT & SEAL

(100% Rehab = 100.00' / Station / Lane)

1200 ./LINFT
8200 /LINFT

’ RIGID TOTAL LIFE-CYCLE COST
RIGID TOTAL ANNUAL COST PER MILE

$16,017,841
$130,658




RECONSTRUCTION - HMA'OVER RUBBLIZED PAVEMENT

PAVEMENT OVERLAY THICKNESS (FLEXIBLE) 11:50 IN 999.99 IN MAX  HMA_SD Maintenance Schedule
SHOULDER OVERLAY THICKNESS 8.50 IN o , .
o USER USER
INITIAL COSTS : SUPPLIED SUPPLIED
ITEM THICKNESS 100% QUANTITY UNIT UNIT PRICE COST _QUANTITY UNIT PRICE
HMA OVERLAY REMOVAL - jo! 140,800 'SQ YD 1825501/ savp $352,000
" “RUBBLIZING PCC PAVEMENT : 140,800 -5Q YD $230 /50D $323,840
HMA'OVERLAY -(TOTAL) =~ . 11.50 . 140,800 QYD 15QYD  $6,993,046
HMA SURFACECOURSE 2.00 80 " B S T
HMA TOP'BINDER:COURSE ~+ =~ 2.25 750,
HMA LOWER BINDER COURSE | 7.25 “$0
“HIMA SHOULDER T 8.50 '$2,893,065
80
. $0 p—

EARTHWORK 50
-"Note: **Denotes User Supphed Quantlty : RUBBLIZED CONSTRUCTION INITIAL COST 39,886,111
. RUBBLIZED CONSTRUCTION ANNUAL.COST-PER MILE - - - 19380,641
MAINTENANCE! COSTS'

ifthe maintenanceschedule used here (HMA_:SD) is different than'the: maintenance schedule. used:above (HMA LSCD) ek
. *additional information may be needed. - Please:supply the additional'maintenance: costs b low if-different: than the default.costs supplled

HMA OVERLAY :PVMT 2 C(EBITE") .1 81893 saYD s
" |HMA SURFACE MIX . < {(1E50") (HMA SURFACEMIX) - '$7:48 .1.SQYD-
HMA BINDER MIX : (2:25") ( Leveling Binder Mix ) $9.45 /'sQYD
HMA OVERLAY ‘SHLD (Year:30) (1.78") . (HMASHLD MIX) $7.25 /sQYD
, “RUBBLIZED:MAINTENANCE LIFE:CYCLE COST" $4,669,178 _ s
RUBBLIZED MAINTENANCE ANNUAL COSTPERMILE: . = 1$38;087. : . ORI o AT KA Aol 5
*RUBBLIZED TOTAL LIFE-CYCLE COST © $14,555,289

RUBBLIZED TOTAL ANNUAL COST PER MILE 8118728

RECONSTRUCTION - PCC UNBONDED OVERLAY




LIFE-CYCLE COST ANALYSIS:

N EW D ES | G N Calcﬁ Jated / Revised :

HMA

P:\Pavement Design Stuf\D-9\i:57 Rubbilization Union-Pulaski Counties\[IDOT:Mechanistic Pavement Design with LCCA:OB‘I412_78289_Revised.xlsm]LifeCycIeCost

: ‘ JPCP
CONSTRUCTION INITIAL COST- PRESENT WORTH $12.855,820 $14,014,137
ANNUAL COST PER MILE $104,865 $115,945
MAINTENANCE ~ LIFE-CYCLE COST  PRESENT WORTH $3,162;021 $4,368,291
S . ANNUAL COST PER MILE $25.793 $35.632
TOTAL - LIFE-CYCLE COST . PRESENTWORTH . - $16,017,841 $18.582,428
R ANNUAL COST PER MILE $130,658 - $151,578
LIFE-CYCLE COST ANALYSIS: SUPPLEMENTAL DESIGNS
' R ~ PCC Unbonded Rubblized
CONSTRUCTION - INITIAL COST PRESENT WORTH  '$10,477,855 59,886,111
R ANNUAL COST PER MILE $85.468 380,641
_'MAINTENANCE . LIFE-CYCLE COST ' PRESENT WORTH $3,162,021 - 54869178
; L ANNUAL COST PER MILE $25793 /338,087
TOTAL ‘LIFE:CYCLE COST PRESENT WORTH '$13,639,876 | $14,555,289
T i ANNUAL COSTPERMILE - .$99.999:999
CLIFE-CYCLE:COST-ANALYSIS: FINAL SUMMARY
LOWEST COST OPTION Rubblized $118,728
OTHER OPTIONS (LOWEST TO HIGHEST): TYPE./ 'PERCENTAGE . JPCP " U$130,658 U HM040%
: - TYPE#/-PERCENTAGE HMA

$151,578. 27.7%




