Hlinois Department of Transportation

To: Jeffrey Keirn Attn: District Nine
From: John Baranzelli

Subject: Pavement Design @
Date: July 28, 2014

FAP Route 42 (Il. 13/127)
Section 13B-1

Jackson County
Over Beaucoup Creek 4.6 miles north of Murphysboro

We have reviewed the pavement selection for the above captioned section, which was
submitted with your memorandum dated July 28, 2014, The Life Cycle Cost Analysis
was within 10% for both a rigid and flexible design. The new bridge wili be constructed
adjacent to the existing structure. The district requested that flexible design be used to
facilitate construction and traffic staging. The Pavement Selection Commiittee reviewed
this request and concurred with the request to use HMA Pavement for this project.

in pavement areas where the proposed run-around coincides with the existing roadway,
the existing pavement will be overlaid with a 2 inch HMA Surface Course.

The approved pavement design is as follows:

L. 13/127 [Pavement Construction]

11.75 inches Full Depth HMA with HMA Shoulders
2 inches of HMA Surface Course, Mix “D”, N80
9.75 inches of HMA Binder Course, N90, IL-18.0
8 inches HMA Shoulders
12 inches of Lime Modified Soil

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



llinois Department of Transportation

Memorandum
To: Paul R Niedernhofer
From: Charies Stein By: Darryl Leftwich
Subject: Pavement Design Approval
Date: July 28, 2014
Route: FAP 42 L13127
Section: 13B-1
County: Jackson County

Coniract #: 78215

Project Location: Beaucoup Creek Bridge SN 038-0009
~4 6 Miles North of Murphysboro

This project includes run-around lanes (to be used indefinitely) to a new bridge (to be
used by a future four-lane facility} across Beaucoup Creek on Rte 13/127 north of
Murphysboro and south of Vergennes in Jackson County. The new bridge will be buiit
adjacent to the existing bridge (SN 039-0009) and the existing bridge will be removed.

It will begin ~2220 ft south of the existing structure and continue northerly to ~2160 ft
north of the existing structure. The run around is to west of the existing structure.

The run around will be new full depth pavement ~ 11 %" (9 3" Binder & 2" Surface). In
pavement areas where the proposed run-around overlaps with the existing roadway, the
existing pavement will be overlayed with 2" HMA Surface Course. 8" HMA Bituminous

Shoulders are proposed.

District 9 prefers the bituminous pavement because it would provide a consistent
pavement surface without a piecemeal appearance and has a more simplified

construction.

Mix Designs and Traffic Data are provided on subseguent sheets.

A life-cycle cost analysis comparing concrete and bituminous pavements was
performed on the new lanes. The estimated Total Life Cycle Cost of the concrete

pavement option is $1.347 million and the estimated Total Life Cycle Cost of the
bituminous pavement option is $1.349 million.

Location Map, Typical, Pavement Design and LCCA Sheets are attached.

DLL

78215PavementDesignApproval.docx



Project Implementation

lliinois Raute 13/127

Nov 29, 2012 Jackson Co.
Page 2
Locations Hot-Mix Asphalt Surface Course and Full Depth Pavement (Top Lift)
Mixture Use(s); Hot-Mix Asphalt Surface Course, Mix D, N80
AC/PG: PG64-22
ABR % (Max): See Special Provision
Design Air Voids: 4.0 %, 80 Gyration Design
Mixture Composition: | IL-8.5 mm
(Gradation Mixture)
Friction Aggregate: D Surface
Quality Management | QCP

Program:

Locations

Hot-Mix Asphait Binder Course, Full Depth Pavement (Lower Lifts),
and Hot-Mix Asphalt Shoulders (Lower Lifts)

Mixture Use(s):

Hot-Mix Asphalt Binder Course, N90, IL-19.0mm Fine Grade

AC/PG: PGB4.22
ABR % (Max): See Special Provision
Design Air Voids: 4.0 %, 90 Gyration Design

Mixture Composition:
(Gradation Mixture)

iL-19.0mm Fine Grade

Friction Aggregate:

None

Quality Management
Program:

QC/QA

Program:

Locations Hot-Mix Asphalt Shoulders (Top Lift)

Mixture Use(s): Hot-Mix Asphalt Surface Course, Mix C, NSO
AC/PG: PG64-22

ABR % (Max): See Special Provision

Design Air Voids: 4.0 %, 90 Gyration Design

Mixture Composition: | 1.-8.5mm

(Gradation Mixture)

Friction Aggregate: C Surface

Quality Management | QCP

Mix Requirements Contract: 78215




Project Implementation [llinois Route 13/127
Nov 29, 2012 Jackson Co.
Page 3

The foliowing information is provided for your use:

2011 Traffic Data 2013 Traffic Data 2013 Traffic Data 2033 Traffic Data

DT: 5250 ADT: 5360 ADT: 5920 ADT: 8530
PV: 4875 PV: 4975 PV: 5500 PV: 80860
sSU:; 160 SU: 185 3U: 180 sU:; 200

MU: 215 MU: 220 MU 240 MU 270



LOCATION MAP

Beaucoup Creek Bridge

SN 039-0009
FAP 42 (IL 13/127)
SECTION 13B-1
JACKSON COUNTY
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IDOT MECHANISTIC PAVEMENT DESIGN Printed: 07/25/2014

BDE 5401 Template (Rev. 09/05/2013)
PROJECT AND TRAFFIC INPUTS (Enter Data in Gray Shaded Cells)
Route: IL 13 /127 Comments:
Section: 13B-1
County: Jackson Design Date: 10/22/2012 DLL <-BY
Location: Beaucoup Creek Bridge Modify Date: <-BY ADT Year
Current: - -
Facility Type Other Marked State Route Future: - -
# of Lanes = 20r3
Part of future 4 lanes or more ? Yes Structural Design Traffic
Minimum Actual Actual %of % of ADT in
Road Class: | ADT ADT Total ADT Design Lane
PV = 0 5,500 92.9% P= 50%
Subgrade Support Rating (SSR): Poor SuU = 250 180 3.0% S= 50%
Construction Year: 2013 MU = 750 240 4.1% M= 50%
Design Period (DP) = 20 years Struct. Design ADT = 5,920 (2023)

TRAFFIC FACTOR CALCULATION
RIGID PAVEMENT

FLEXIBLE PAVEMENT
Cpv = 0.15

Cpv = 0.15
Csu= 1325 Csu= 143.81
Cmu= 48253 Cmu= 696.42
TF flexible (Actual) = 1.40 (Actual ADT) TF rigid (Actual) = 1.94 (Actual ADT)
TF flexible (Min) = 3.95 (Min ADT Fig. 54-2.C) TF rigid (Min) = 5.58 (Min ADT Fig. 54-2.C)

NEW CONSTRUCTION / RECONSTRUCTION PAVEMENT DESIGN CALCULATIONS

JPC Pavement

Full-Depth HMA Pavement
Use TF flexible = 3.95 Use TF rigid = 5.58
PG Grade Lower Binder Lifts = PG 64-22 (Fig. 53-4.R) Edge Support = Tied Shoulder or C.&G.

HMA Mixture Temp. = 805  deg. F (Fig. 54-5.C) Rigid Pavt Thick.= _ 9.00 __in. (Fig. 54-4.E)
ksi (Fig. 54-5.D)

Design HMA Mixture Modulus (Epga) = 540
CRC Pavement

Design HMA Strain (€ya) = 81 (Fig. 54-5.E)
Full Depth HMA Design Thickness = 11.75 in. (Fig. 54-5.F) Use TF rigid = 5.58

Limiting Strain Criterion Thickness = 16.75 in. (Fig. 54-5.1) IBR value = 3
8.25 in. (Fig. 54-4.M)

Use Full-Depth HMA Thickness = 11.75 inches CRCP Thickness =
TF MUST BE > 60 FOR CRCP

RECONSTRUCTION ONLY (SUPPLEMENTAL) PAVEMENT DESIGN CALCULATIONS

HMA Overlay of Rubblized PCC Unbonded Concrete Overlay
UseTF fiedble.= 290 Review 54-4.03 for limitations and
HMA Overlay Design Thickness = 8.50 in. (Fig. 54-5.U) o I
o S . & sl special considerations.
Limiting Strain Criterion Thickness = 11.75 in. (Fig. 54-5.V)
Use HMA Overlay Thickness = 8.50 inches JPCP Thickness = NA inches
CONTACT BMPR FOR ASSISTANCE

DESIGN TABLES FROM BDE MANUAL CHAPTER 54 - PAVEMENT DESIGN

Class | Roads Class Il Roads Class Il Roads Class IV Roads
4 lanes or more 2 lanes with ADT > 2000 2 Lanes 2 Lanes
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

Class Table for

Min. otr. Design Traffic (Fig 54-2.C)

Facility Type PV SU - MU One-Way Streets
Interstate or Freeway 0 500 1500 ADT Class
Other Marked State Route 0 250 750 0- 3500 I
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
] 129.58 562.47 109.14 384.35 0-749 v
129.58 562.47 109.14 384.35 750 - 2000 1]
; >2000 1]

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%










"TIED SHLD










