llinois Department of Transportation

To: John Fortmann Attn: District One
From: John D. Baranzelli

Subiject: Pavement Design @
Date: April 11, 2014

FAP Route 347 (IL 38)
DuPage County
At Winfield Road

The project, submitted to BDE by email memo dated February 26, 2014, will
improve the intersection by widening and reconstruction. IL 38 is considered a
“high stress” roadway since the design lane MU ADT exceeds 200 vehicles. The
LCCA favored a rigid design by more than 10% for the reconstruction of IL 38,
and first cost analysis supports the mechanistic design procedure for widening
and resurfacing of Winfield Road. The approved pavement design is as follows:

iL 38 (Pavement Reconstruction)

9.75 inches of PCC Jointed Pavement with Tied PCC Shoulder/Curb & Gutter
4 inches of HMA Stabilized Sub-Base
12 inches of Aggregate Subgrade Improvement

Winfield Road (Pavement Widening & Resurfacing)

9 inches of Fuil Depth HMA with Tied PCC Curb & Gutter
2 inches of Polymerized HMA Surface Course, Mix “F", N90O
0.75 inches of Leveling Binder (MM), N70
6.25 inches of HMA Binder Ceourse, 1L-15.0, N80

12 inches of Aggregate Subgrade Improvement

Pavement Resurfacing

Cold Milling of Existing HMA Pavement
2.75 inches Minimum
2 inches of Polymerized HMA Surface Course, Mix “F", N80
0.75 inches of Polymerized Leveling Binder (MM), N70

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



lllinois Department of Transportation

Memorandum
To: John D. Baranzelli Attn: Paul Niedernhofer
From: Jose A. Dominguez By: Melchor Mangoba / Ojas Patel

Subject: Pavement Analysis*

Date: February 26, 2014

*Route: illinois Route 38 County: DuPage
Limits: at Winfield Road Contract No.: 60W14
Section: GYN-1 Job No.: D-91-185-13

Current target: 06CY16

We have completed the pavement analysis for the above captioned location.
Review by the Central Office is required since the total pavement area for
reconstruction exceeds 4,750 Square Yards. The following is the scope of the

project:

L. 38 — Reconstruction to provide additional channelization at Winfield Road.
Winfield Road (Local Jurisdiction} — Widening and resurfacing to provide
additional channelization on the south feg at IL 38.

The project area is considered “High Stress” since the design lane MU ADT
exceeds 200 vehicles. A 20-year pavement analysis was performed on the
above segments. For the reconstruction portion (/L 38), we recommend a
mechanistic rigid pavement design based on the life cycle cost analysis which
favors PCC pavement by 15%. For the widening portion (Winfield Road), our
recommendation is based on the mechanistic pavement design procedure using
a first cost analysis. Our recommendation is as follows:

IL 38

Reconstruction (Resurfacing at the east project limits)

PCC Curb and Gutter (Tied) and PCC Shoulder (Tied) at the west project limits
9 %” PCC Pavement (Jointed)'
4" HMA Stabilized Subbase (Sta. 50+91.20 to Sta. 52+71.2)°
12" Aggregate Subgrade Improvement

Winfield Road®
Widening and Resurfacing
PCC Curb and Guitter (Tied)
9” Fuli Depth HMA'
2" Polymerized HMA Surface Course, Mix F, N90?
%’ Leveling Binder (Machine Method), N70°
6 ¥~ HMA Binder Course, 1L-19.0, N90*
12" Aggregate Subgrade Improvement®




John D. Baranzelli
Qctober 16, 2013
Page Two

Pavement Resurfacing
Cold Milling of Existing HMA Pavement
2 % Minimum (more if necessary)
2" Polymerized HMA Surface Course, Mix “F", N0’
%" Leveling Binder (Machine Method), N70°

'Designer Note 1: Use pay item 42000416, PORTLAND CEMENT CONCRETE
PAVEMENT, 9 %" (JOINTED) paid for in square yards.

’Designer Note 2. Use pay item 40603595, POLYMERIZED HOT-MIX
ASPHALT SURFACE COURSE, MIX "F", N90 paid for in tons.

*Designer Note 3: Use pay item 40600635, LEVELING BINDER (MACHINE
METHOD), N70 paid for in tons.

“‘Designer Note 4: For widening of six feet or less use pay item 35600701, Hot-
Mix Asphalt Base Course Widening, 6 4", paid for in square yards. For
widening of greater than six feet use pay item 35501309, Hot-Mix Asphalt
Base Course, 6 %", paid for in square yards.

Designer Note 5: Use pay item 30300112, “AGGREGATE SUBGRADE
IMPROVEMENT, 12", paid in square yards.

®Designer Note 6: Use pay item 31200500, STABILIZED SUBBASE — HOT
MIX ASPHALT, 4, paid for in square yards.

"Designer Note 7: Refer to the District One, Bureau of Materials’ “Hot-Mix
Asphalt - Mix Selection” tables to determine the corresponding HMA mix fable
requirements for the plans.

8Designer Note 8: Winfield Road is subject to local jurisdictional approval and
concurrence.

If you have any questions or need additional information, please contact Ojas
Patel, Pavement Design Engineer, at (847)705-4550.

By:
Jose Domlngue
Project Support Engmee



LOCATION MAP

Mack Hd

IDOT Contract No.: 60W14

IDOT Section No.: GYN-1

IDOT Job No.: D-91-185-13

FAP Route 347 — Roosevelt Road (IL Route 38) at Winfield Road
DuPage County, Village of Winfield
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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: IL 38 ' Comments: IL 38 @ Winfield (Phase )
Section: GYN-1 BDE Approval Required
County: DuPage Design Date: 02/21/2014 ONP. <-- BY
Location: at Winfield Modify Date: <-- BY ADT Year
Current:] 29,400 2003
Facility Type Other Marked State Route Future:| 35,000 2030
# of Lanes = 4
Structural Design Traffic
Minimum Actual Actual %of % of ADT in
Road Class: ADT ADT Total ADT Design Lane
2 PV = 0 31,403 91.8% P = 32%
Subgrade Support Rating (SSR): Poor SuU= 250 1,777 5.2% S= 45%
Construction Year: 2016 MU = 750 991 2.9% M= 45%
Design Period (DP) = 20 years Struct. Design ADT =| 34,170 (2026)

TRAFFIC FACTOR CALCULATION

FLEXIBLE PAVEMENT . RIGID PAVEMENT
Cpv = 0.15 Cpv = 0.15
Csu= 132.5 Csu= 143.81
Cmu = 482.53 Cmu=  696.42
TF flexible (Actual) = 6.45 (Actual ADT) TF rigid (Actual) = 8.54 (Actual ADT)
TF flexible (Min) = 3.56 (Min ADT Fig. 54-2.C) TF rigid (Min) = 5.02 (Min ADT Fig. 54-2.C)

NEW CONSTRUCTION / RECONSTRUCTION PAVEMENT DESIGN CALCULATIONS

Full-Depth HMA Pavement JPC Pavement

Use TF flexible = 6.45 Use TFrigid=  8.54
PG Grade Lower Binder Lifts = PG 64-22  (Fig. 53-4.R) Edge Support=_  Tied  Shoulder or C.&G.

HMA Mixture Temp. = 75.0  deg. F (Fig. 54-5.C) Rigid Pavt Thick. = _9.75___in. (Fig. 54-4.E)

Design HMA Mixture Modulus (Ejya) = 690 ksi (Fig. 54-5.D)
Design HMA Strain (gqa) = 71 (Fig. 54-5.E) CRC Pavement
Full Depth HMA Design Thickness = 11.25 in. (Fig. 54-5.F) Use TF rigid = 8.54
Limiting Strain Criterion Thickness = 14.75 in. (Fig. 54-5.1) IBR value = 3
Use Full-Depth HMA Thickness = 11,25 inches i CRCP Thickness = 8.75 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
e ey 649 Review 54-4.03 for limitations and
HMA Overlay Design Thickness = 875  in. (Fig. 54-5.U) L i
Goto Map o i ) . ; . 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 | Roads Class Il Roads Class Ill Roads Class IV Roads
4 |anes 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
Min. otr. Design Trafic (Fig 54-2.G) Class Table for
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 &
T 143.81 696.42 132.50 482.53 | not one-way street)
1 135.78 567.21 112.06 385.44 ADT Class
1] 129.58 562.47 109.14 384.35 0-749 v
\% 129.58 562.47 109.14 384.35 750 -2000 | 1l
g &/ >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%
2o0r3 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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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: Winfield Road Comments: IL 38 @ Winfield (Phase II)
Section: GYN-1 BDE Approval Required
County: DuPage Design Date: 02/21/2014 ONP <-- BY
Location: atIL 38 Modify Date: <-- BY ADT Year
Current:| 19,700 2003
Facility Type Unmarked State Route Future:| 21,000 2030
# of Lanes = 4
Structural Design Traffic
Minimum Actual Actual %of % of ADT in
Road Class: ADT ADT Total ADT Design Lane
PV = No Min 20,142 96.8% P= 32%
Subgrade Support Rating (SSR): Poor sSuU= No Min 395 1.9% S= 45%
Construction Year: 2016 MU = No Min 270 1.3% M = 45%
Design Period (DP) = 20 years Struct. Design ADT =] 20,807 (2026)

TRAFFIC FACTOR CALCULATION

FLEXIBLE PAVEMENT RIGID PAVEMENT
Cpv = 0.15 Cpv = 0.15
Csu= 132.5 Csu=  143.81
Cmu = 482.53 Cmu= 696.42
TF flexible (Actual) = 1.67 (Actual ADT) TF rigid (Actual) = 2.23 (Actual ADT)
TF flexible (Min)=  NoMin  (Min ADT Fig. 54-2.C) TF rigid (Min)=  No Min  (Min ADT Fig. 54-2.C)

NEW CONSTRUCTION / RECONSTRUCTION PAVEMENT DESIGN CALCULATIONS

Full-Depth HMA Pavement JPC Pavement
Use TF flexible = 1.67 Use TF rigid = 2.23
PG Grade Lower Binder Lifts = PG 64-22  (Fig. 53-4.R) Edge Support = Tied Shoulder or C.&G.
HMA Mixture Temp. = 75.0  deg. F (Fig. 54-5.C) Rigid Pavt Thick.= __ 8.25___in. (Fig. 54.4.)
Design HMA Mixture Modulus (Eyys) = 690 ksi (Fig. 54-5.D)
Design HMA Strain (gya) = 104 (Fig. 54-5.E) CRC Pavement
Full Depth HMA Design Thickness = 9.00 in. (Fig. 54-5.F) Use TF rigid = 2.23
Limiting Strain Criterion Thickness = 14.75 in. (Fig. 54-5.1) IBR value = 3
Use Full-Depth HMA Thickness = 9.00 inches CRCP Thickness = 7.00 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 = 1.67 Review 54-4.03 for limitations and
HMA Overlay Design Thickness = 6.25 in. (Fig. 54-5.U) sttt
Goto Map 5 2 : . ) R i ' 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 | 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
: Min. Str. Design Traffic (Fig 54-2.C) Class Table for
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 Il
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
129.58 562.47 109.14 384.35 0-749 v
129.58 562.47 384.35 750 - 2000 1
= Lhis >2000 1l
Design Lane Distribution Factors For Structural Design Traffic (Fig. 54-2.B)
Rural Urban
Number of Lanes B 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%




First Cost Analysis of Widening Project

Date: 2/26/2014 Route Winfield Road
Quantities by: ONP Checked by: Section  GYN-1
Unit prices by: MM Checked by: County  DuPage
Net Length 450 feet Project IL 38 @ Winfield
Contract
Mechanistic Flexible
Area (Sq. Yd.) | Height (inches) | Weight (Tons) Material Unit Cost Total ITEM #
0 HMA Surface Course, MIX "D" N50 @ $0.00 40603335
0 HMA Surface Course, MIX "D" N70 @ $0.00 40603340
460 2 52 Poly HMA Surface Course, MIX "F" N90 @ $90 $4,636.80 | 40603595
0 Poly HMA Surface Course, SMA N80 @ $0.00 40603153
0 HMA Binder course, IL-19, N50 @ $0.00 40603080 |
460 0.75 19 HMA Binder course, IL-19, N70 @ S75 $1,449.00 40603085
460 6.25 161 HMA Binder course, IL.-19, N90 @ $80 $12,880.00 40603090
0 Poly HMA Binder course, IL-19, N90 @ $0.00 40603240
0 HMA Binder course, SMA, N80 @ $0.00 40603148
NA NA 12" Aggregate Subgrade @ $0.00 30300112 |
Total | $18,965.80
Modified AASHTO
Area (Sg. Yd.) | Height (inches) | Weight (Tons) Material Unit Cost ] Total ITEM #
0 HMA Surface Course, MIX "D" N50 @ $0.00 40603335
0 HMA Surface Course, MIX "D" N70 @ $0.00 40603340
460 2 52 Poly HMA Surface Course, MIX "F" N90 @ 390 $4,636.80 40603595
0 Poly HMA Surface Course, SMA N8O @ $0.00 40603153
0 HMA Binder course, IL-19, N50 @ $0.00 40603080
460 0.75 19 HMA Binder course, IL-19, N70 @ S70 $1,352.40 40603085
460 7.25 187 HMA Binder course, IL-19, NSO @ $80 $14,940.80 | 40603080
0 Poly HMA Binder course, IL-19, N90 @ $0.00 | 40603240
0 HMA Binder course, SMA, N8O @ $0.00 40603148
NA NA 12" Aggregate Subgrade @ $0.00 30300112
Total | $20,930.00
Composite
Area (Sq. Yd.) | Height (inches) | Weight (Tons) Material | unitcost | Total ITEM #
0 HMA Surface Course, MIX "D" N50 @ $0.00 40603335
460 0.75 19 HMA Surface Course, MIX "D" N70 @ S70 $1,352.40 40603340
460 2 52 Poly HMA Surface Course, MIX "F" N90 @ $S90 $4,636.80 | 40603595
0 Poly HMA Surface Course, SMA N80 @ $0.00 40603153
460 7.25 NA PCC Base Course @ S47 $21,620.00 35300410
NA NA 12" Aggregate Subgrade @ 50.00 30300112

Total

| $27,609.20




