lllinois Department of Transportation

To: Jeffrey Keirn Attn: District Nine

From: John Baranzelii

Subject; Pavement Design @
Date: June 24, 2014

FAI Route 57 (1-57)

Section {44-1-1, 44-1)R-2;(91-3)R-3
Union & Johnson Counties

From the Johnson CL to Lick Creek

We have reviewed the pavement selection for the above captioned section, which was
submitted with your memorandum dated June 12, 2014. The Life Cycle Cost Analysis
favored a rubblized design for the new pavement construction. Full depth HMA
pavement will be provided at the overpass sections to maintain a 16’ clearance. The

approved pavement design is as follows:

1-67 INB & SBl[Pavement Rubblization]

11.758 inches Full Depth HMA with HMA Shoulders
2 inches of HMA Polymerized Surface Course, Mix "E”, N105
2.25 inches of HMA Polymerized Binder Course, N105, |L-19.0
7.5 inches of HMA Binder Course, NSO, IL-18.0

8.5 inches HMA Shoulders

On Rubblized Pavement

I-57 [NB & SB][Pavement Construction at Overpass Locations]

16.25 inches Full Depth HMA with HMA Shoulders
2 inches of HVIA Polymerized Surface Course, Mix “E", N105
2.25 inches of HMA Polymerized Binder Course, N105, IL-18.0
12 inches of HMA Binder Course, N80, IL-19.0

8.5 inches HMA Shoulders

12 inches of Aggregate Subgrade Improvement

The existing pipe underdrain system will be replaced as part of the projects.

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



llinois Department of Transportation

Memorandum

To: Paul Niedernhofer
From: Charles Stein
Subject: Pavement Design
Date: June 12, 2014

Route FAIl 57 (I-57)
Section (44-1-1, 44-1) R-2;(91-3)R-3
County Johnson and Union

Contract 78439

This project involves rubblizing 6.25 miles of the existing HMA overlaid PCC
pavement on | 57 from the Johnson County line fo the Lick Creek interchange
(see attached map). The project is scheduled for the September 2015 letting.
The original PCC pavement was built in the 1960’s, and resurfaced in 1998.
The existing pipe underdrain system will be replaced as part of the project. The
district proposes to rubblize the existing PCC pavement and place 11.75” of
HMA pavement on the rubblized pavement, as well as inlay 16.25" of full depth
HMA pavement in the overpass sections in order to maintain a 16’ clearance.
The mechanistic pavement design and life cycle cost analysis are attached.



Location Map

[-57 Rubblization

Project Begins, Sta. 0+06.39, Johnson County

SBORO ' ”““”'I I
WiIlLLIAMSON |
® : 4 MAR]ON | HARRISBURG /
e |
CARBONDALE I ¥ | S A I
31 =
z i | g my
A :
' l
EPES. JECTN. TON SICR. | I gl i v
- i
< NLW BURNSIDE ;
@
L PO
U N I O N ' N O N IEOD“‘ILLE
JONE SBRRO | F S1PSON -
‘ 1 o A Project Ends, Sta. 2338+00,
ANN -
57, i VIERNA % | Union County
i i s I GOLCON
~~~~~~ : e I I r_-—_- --—-\‘
| 1 % @
- FEARNAK [y
7 .
o 7Pl AT N N\ | N
' 4 —— N\




6LFPAL “ON 1J¥EIHOD

Saoud ooy ararioe i YIS OL vIS {51335 ] 135 {

T EFEETS
LA | vral

el CEETED - uva RIS - 31w 10 viegs|
NOLLYEHOdSNYHL 40 INIWIHYdIA - O3RN R ETEET) A 7, WP ) TN A0W
! ROILIIT TYIIAAL SIONITI 20 JLVLS T - Huvu R ot by
Hhnod hiiciid [ B - oISk SFamind v S D 1 3 0

3OVAHNS LI¥HISY XIMYLOH O3S0dDH

1 OOM13A "AIN3W3AYS 3L3HINDD LNIAIS
ONYILHC 40 NOLLYZITHENS 03504084

N21S30 XIW 335 4171 WOLL0E 4 fLd1T Q0L Lk

SHAE WACHIY

\J%

£ T IWAOHIH JO¥IeNS AR (350408
oAl 06111 0EN

“ISHNO3 ¥IONIA ¥MH §350dOHd
ST 0BT DEN “I5HNQD

HIONTG VRH Q3ZIH3INA0C 0350d0Kd
«2 "GOIN %3, XMW “3SHN0Y
FIVIYNS YK 037IHIAA DG O3S0V

fdAL) S4B 'SEIOWIOHS YAR 0350d0H

SINV G5 BL'IG+EOIZ OL ST rI+2E22 ¥i5

AE - WS - b SSLAIT T3WML WL OIOYId 3T TR HINIE

LIYHISY XIN-104 30 S1417 1 NIIWLZA 035N 3§ ASOM 1¥0D IWRd OIZIUINAI0L
SHIOMOHS DHIdVHS ONY DHIGVHD

KRN 28 OL &N 32075 HOTMOHS OMILSINT HDL¥m

I5UN0I YIGNIB LI¥HASY KIN-L0H HITH QIATIHIY 36 Of 33075 5508 INIWIAv

S3NYT @S OC+EEET 0L OF'BZ+ICZ ¥i5

S3NYT BN OCHBECE 04 06'RZ+1LT VIS

S3NYT OGN BLUIE4EOSZ O) Z'WI43LET VIS TALNROD HOIND IO

SNV 65 PLOWEZZ (L BLO04D WIS
SINYT BN p2'0¥+b32 0L BU'O0H0 YIS TALNNOD NOSKRHOP
3sA 38 4L

~9 3SVEENS JivOFua0Y ONILSIKI

WAE AYTWIAD YHH ORILSIX3

HIQINOHS Y ONT2SIND

| -G

+0=8T

i w021 «0-.9 _

FT3AYHL 40 HOEID3EID K1 ONIMQOM
15 314 ivi

{'dAL} JIHIS JTEANY ¥30NOHS 035040Hd
SINT 85 % B9 D Finry

L5 3in0M IV3
SINYT ONTOBHLNAOS OHY OMIOSHLHON
SAMUKRNOS NOSKHOM/NOING

32171880y ANY TN
is NOTLJ3S TVOIdAL




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: [-57 (FAI 57) Comments:
Section: (44-1-1, 44-1)R-2;(91-3)R-3
County: Union & Johnson Design Date: 06/10/2014 CwWs <-BY
Location: I-24 to Lick Creek interchange Modify Date: <-- BY ADT Year
Current: - -
Facility Type |Interstate or Freeway Future: - -
# of Lanes = 4
Structural Design Traffic
Minimum Actual Actual %of % of ADT in
Road Class: | ADT ADT Total ADT Design Lane
PV = 0 8,650 60.4% P= 32%
Subgrade Support Rating (SSR): Poor sSuU= 500 535 3.7% S= 45%
Construction Year: 2015 MU = 1500 5,125 35.8% M = 45%
Design Period (DP) = 20 years Struct. Design ADT =| 14,310 (2025)

TRAFFIC FACTOR CALCULATION

FLEXIBLE PAVEMENT RIGID PAVEMENT

Cpv = 0.15 Cpv = 0.15
Csu = 132.5 Csu= 143.81
Cmu= 48253 Cmu=  696.42
TF flexible (Actual) = 22.80 (Actual ADT) TF rigid (Actual) = 32.82 (Actual ADT)
TF flexible (Min) = 7.11 (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 = 22.90 Use TF rigid = 32.82
PG Grade Lower Binder Lifts = PG 64-22 (Fig. 53-4.R) Edge Support = Tied Shoulder or C.&G.
HMA Mixture Temp. = 81.0  deg. F (Fig. 54-5.C) Rigid Pavt Thick. = 10.75__in. (Fig. 54-4.E)
Design HMA Mixture Modulus (Eps) = 530 ksi (Fig. 54-5.D)
Design HMA Strain (gyua) = 49 (Fig. 54-5.E) CRC Pavement
Full Depth HMA Design Thickness = 16.25 in, (Fig. 54-5.F) Use TF rigid = 32.82
Limiting Strain Criterion Thickness = 17.00 in. (Fig. 54-5.1) IBR value = 3

Use Full-Depth HMA Thickness = 16.25 inches CRCP Thickness = 10.75 _in. (Fig. 54-4.M)

TF MUST BE > 60 FOR CRCP

RECONSTRUCTION ONLY (SUPPLEMENTAL) PAVEMENT DESIGN CALCULATIONS

HMA Overlay of Rubblized PCC Unbonded Concrete Overlay

Use TF flexible = 22,90 Review 54-4.03 for limitati d
HMA Overlay Design Thickness = 1275  in. (Fig. 54-5.U) evisw At LRI Imratons; an
o o S 2 ) ) ; special considerations.
Limiting Strain Criterion Thickness = 11.75 in. (Fig. 54-5.V)
Use HMA Overlay Thickness = 11.75 inches JPCP Thickness = NA inches

CONTACT BMPR FOR ASSISTANCE

DESIGN TABLES FROM BDE MANUAL CHAPTER 54 - PAVEMENT DESIGN

Class | Roads Class Il Roads Class lll Roads

Class IV Roads

2 Lanes
(ADT 750 -2000)

4 lanes or more 2 lanes with ADT > 2000

2 Lanes
(ADT < 750)

Part of a future 4 lanes or more One way Street with ADT <= 3500

One-way Streets with ADT > 3500

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 ]
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)
1l 135.78 567.21 112.06 385.44 ADT Class
1 129.58 562.47 109.14 384.35 0-749 Y
129.58 562.47 109.14 384.35 750 - 2000 ]
>2000 I
Design Lane Distribution Factors For Structural Design Traffic (Fig. 54-2.B)
Rural Urban
Number of Lanes P S M P 8 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%
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