lllinois Department of Transportation

To: Kensil Garnett Attn: District Four
From: Maureen M. Addis W_.
Subject: Pavement Design

Date: January 4, 2016

FAP Route 317A/622 (US24/IL 97/IL 100)
Section (129,20)N

Fulton County

With Main Street in Lewistown

We have reviewed the revised pavement selection for the above
captioned section, which was submitted with by email dated December
8, 2015. The district has reconsidered the composite design, and has
decided to not pursue it. The project is iess than 2 lane-miles, and is not
subject to alternate bidding. The LCCA favors a rigid design by more
than 10%.

The approved pavement design is as follows:

Us 24/1L 97/IL 100 (Pavement Reconstruction)

9 inches of PCC Pavement with PCC Curb & Gutter
12 inches of Aggregate Subgrade Improvement

If you have any questions, contact Paul Niedernhofer at (217) 524-1651.
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| ILLINOIS DEPARTMENT OF TRANSPORTATION
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PAVEMENT DESIGN
(LEWISTOWN INTERSECTION)

ROUTE: FAP 317A/622
SECTION: (129,20)N
COUNTY: FULTON
CATALOG: 034922-00P
JOB NO: P-94-017-13
CONTRACT: 68B45

CHRISTOPHER
SUBMITTED BY: GEORGE ELIAS MAUSHARD

(DESIGNER) (PROJECT ENGINEER)
06/10/2015
(DATE)

REVIEWED AND APPROVED BY:

(ENGINEER)

(DATE)




RECOMMENDATION

The proposed improvements consist of the construction of new intersection approximately 5,295
square yards of new pavement on Route US 24 /Il 100 & IL 97 in Lewistown, IL in Fulton
County. According to Chapter 54 of the BDE Manual a mechanistic design of jointed PCC
pavement shall be compared with mechanistic full-depth HMA pavement, This segment of
roadway is within an urban area so use of lime modified soils are not advised. Also, the staging
of pavement construction will require short segments to be placed at intersections and
driveways. The typical sections indicate the edge of pavement will be supported b3-/ B-6.24

CCC&G which will require the installation of a storm sewer system.

The result of the rigid pavement design was a 8.0” jointed PCC pavement placed on 12"

aggregate subgrade. The full-depth HMA design yvielded a 10.75" HMA pavement on 12"

aggregate subgrade,
According to the life cycle cost analysis, the present cost per mile per year for the 9.0”

Rigid PCC pavement is $ 59,929, and the present cost per mile per year for the 10.75” flexible
HMA pavement is $ 68,190 this is a difference of about 13.8 %. According to section 54-1.04

this project is not required to be an altemate bid.

Composite Pavement

A waiver is requested to use composite pavement instead of rigid pavement due to the difficulty
of constructability of concrete joints for the full depth PCC pavement option or the difficulty of
placing the full depth HMA pavement with the traffic staging which will require various sections
of pavement o be constructed in order to maintain traffic through the work zone during

construction. Using the composite pavement as a method for constructing the project will be



FAP 317A /630 ROUTE US 24 /IL 100 1L 97 PREPARED RY:

COUNTY FULTON M. HUDELSON & & FLIAS
PHASE [JOB NO: P-94-117-13 STUDIES & PLANS
CATALOG NO: 034922-007) PROGRAM _DFVE QPMENT

CONTHACT NO:  6RBAS




BDE 5401 Template (Rev. 09/05/2013) IDOT MECHANISTIC PAVEMENT DESIGN Printed: 01/04/2016

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

Route: US24/IL 100 Comments: INTERSECTION IMPROVEMENT

Section: (129,20)N

County: FULTON Design Date: 06/10/2015 <-- BY
Location: LEWISTOWN, IL Modify Date: <-BY ADT Year
Current:| 6,050 2013
Facility Type Other Marked State Route Future: 7,342 2026
# of Lanes = 20r3
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 6,828 93.0% P= 50%
Subgrade Support Rating (SSR): Poor SU-= 250 235 3.2% S= 50%
Construction Year: 2016 MU = 750 279 3.8% M= 50%
Design Period (DP) = 20 years Struct. Design ADT =] 7,342 (2026)

TRAFFIC FACTOR CALCULATION
RIGID PAVEMENT

FLEXIBLE PAVEMENT
Cpv= 0.15 Cpv= 0.15
Csu= 112.06 Csu= 13578
Cmu = 385.44 Cmu=  567.21
TF flexible (Actual) = 1.35 (Actual ADT) TF rigid (Actual) = 1.91 (Actual ADT)
TF flexible (Min) = 3.17 (Min ADT Fig. 54-2.C) TF rigid (Min) = 4.59 (Min ADT Fig. 54-2.C)

NEW CONSTRUCTION / RECONSTRUCTION PAVEMENT DESIGN CALCULATIONS
JPC Pavement

Full-Depth HMA Pavement
Use TF flexible = 3.17 Use TFrigid=  4.59
PG Grade Lower Binder Lifts = PG 64-22 (Fig. 53-4.R) Edge Support = Tied Shoulder or C.&G.
HMA Mixture Temp. = 78.0  deg.F (Fig. 54-5.C) Rigid Pavt Thick.= _ 9.00 __In. (Fig, 54-4.E)
Design HMA Mixture Modulus (Epya) = 610 ksi (Fig. 54-5.D)
Design HMA Strain (€qua) = 86 (Fig. 54-5.E) CRC Pavement
Full Depth HMA Design Thickness = 10.75 in. (Fig. 54-5.F) Use TF rigid = 4.59

Goto Map Limiting Strain Criterion Thickness = 16.00  in. (Fig. 54-5.1) IBR value = 3
7.75  in. (Fig. 54-4.N)

Use Full-Depth HMA Thickness = 10.75 inches CRCP Thickness = g. 54
TF MUST BE > 60 FOR CRCP

RECONSTRUCTION ONLY (SUPPLEMENTAL) PAVEMENT DESIGN CALCULATIONS

Unbonded Concrete Overlay

HMA Overlay of Rubblized PCC
Use TF flexible = 3.17 Review 54-4.03 for limitati d
HMA Overiay Design Thickness = 7.75 in. (Fig. 54-5.U) eview 54-4.82 for imriations an
— T i _ . . special considerations.
Limiting Strain Criterion Thickness = 11.50 in. (Fig. 54-5.V)
Use HMA Overlay Thickness = 7.75 inches JPCP Thickness = NA inches
CONTACT BMPR FOR ASSISTANCE

DESIGN TABLES FROM BDE MANUAL CHAPTER 54 - PAVEMENT DESIGN

Class | Roads Class Il Roads Class 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 4 500 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 (F1g. 54-4.C) Flexible (Fig. 54-5.8) | 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)
I 135.78 567.21 112.06 385.44 ADT Class
il 129.58 562.47 109.14 384.35 0-749 v
v 129.58 562.47 109.14 384.35 750 - 2000 1]

| R | >2000 I

Design Lane Distribution Factors For Structural Design Traffic (Fig. 54-2.B)

Rural Urban
Number of Lanes P S M P B 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%










$22.00
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