)} linois Department of Transportation

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

Subject: Pavement Design @
Date: December 11, 2013 '

FAU Route 1284 (West Lake Avenue)
Cook County
At Greenwood Road

The project, submitted to BDE by email memo dated October 21, 2013, will
improve the interchange by widening and reconstructing this intersection. The
LCCA favored a rigid design by less than 10%. The Pavement Selection
Committee was convened on December 5, 2013 to discuss this project. Due to
the nature of the project, a flexible pavement is more suitable to widen the
roadway, as it difficult to tie new concrete pavement to existing concrete
pavement. The Pavement Selection Cemmittee agreed that the flexible
pavement design was more prudent for this pavement design.

The approved pavement design is as follows:

West Lake Avenue (Pavement Reconstruction)

9.75 inches of Full Depth HMA with PCC Curb & Gutter
2 inches of Polymerized HMA Surface Course, Mix “F”, N0
2.25 inches of Polymerized HMA Binder Course, IL-19.0, N90
5.5 inches of HMA Binder Course, IL-19.0, N90

12 inches of Aggregate Subgrade Improvement

West Lake Avenue {Pavement Widening/Reconstruction)

9.75 inches of Fuill Depth HMA with PCC Curb & Guiter/HMA Shoulders
2 inches of Polymerized HMA Surface Course, Mix “F”, NSO
7.75 inches of HMA Binder Course, |L-19.0, NS0
12 inches of Aggregate Subgrade Improvement

3



Greenwood Road {Pavement Widening/Reconstruction)

8.5 inches of Full Depth HMA with HMA Shoulder
2 inches of Polymerized HMA Surface Course, Mix “F", NS0
7.5 inches of HMA Binder Course, IL-19.0, N90

12 inches of Aggregate Subgrade Improvement

Pavement Resuriacing

Cold Milling of Existing HMA Pavement
2 inches Minimum
2 inches of Polymerized HMA Surface Course, Mix “F”, N90

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



llinois Department of Transportation

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

Subject: Pavement Analysis*

Date: December 9, 2013

*Route: FAU 1284 (West Lake Avenue) County: Cook
Limits: at Greenwood Road Contract No.: Pending
Section: 07-00164-02-RS Job No.: C-91-028-13

Current target: 01CY14

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:

a) Reconstruction of West Lake Road for approximately 1,129 feet.

b) Widening & Resurfacing of West Lake Road at the east and west ends of
the project limits for a total of approximately 554 feet.

¢) Widening & Resurfacing of Greenwood Road for approximately 689 feet.

Both East Lake Avenue and Greenwood Road are a “High Stress” roadway
since the design lane MU ADT exceeds 200 vehicles. A segmental pavement
analysis was performed on East Lake Avenue and Greenwood Road and it is
recommended to use a mechanistic flexible pavement design based on the
existing pavement types and conditions of the reconstruction and widening
improvements.

Please note that we have used traffic data obtained from 2007 manual counts
and 2030 projections obtained by CMAP. ADT information as shown on IRoads
is not correct for Greenwood Road at the project area. A significant amount of
vehicles use East Lake Road to continue north. As a resuit, the ADT of
Greenwood Road near West Lake Road is not as high as indicated on IRoads.



John D. Baranzelli
December 9, 2013
Page Two

a) West Lake Road
Reconstruction
PCC Curb and Gutter
9 %" Full Depth HMA'
2" Polymerized HMA Surface Course, Mix “F”, N90'
2 ¥a" Polymerized HMA Binder Course, 1L-19.0, N90?
5 14" HMA Binder Course, IL-19.0, N90®
12" Aggregate Subgrade Improvement ©

Widening and Resurfacing
Portions PCC Curb and Gutter and HMA Shoulder/Aggregate Shoulder
9 %" Full Depth HMA’
2” Polymerized HMA Surface Course, Mix “F”, N90'
7 %" HMA Binder Course, 1L-19.0, N90*
12" Aggregate Subgrade Improvement ©

b} Greenwood Road
Widening and Resurfacing
HMA Shoulder/Aggregaie Shoulder
9 " Full Depth HMA’
2" Polymerized HMA Surface Course, Mix “F”, N90*
7 2" HMA Binder Course, IL-19.0, N90®°
12" Aggregate Subgrade Improvement ®

Pavement Resurfacing
Cold Miliing of Existing HMA Pavement
2" Minimum {more if necessary)
2" Polymerized HMA Surface Course, Mix “F”, N90'

'Designer Note 1: Use pay item #40603595, “POLYMERIZED HOT-MIX
ASPHALT SURFACE COURSE, MIX "F", N80" paid for in tons.

“Designer Note 2: Use pay item #40603240, “POLYMERIZED HOT-MiX
ASPHALT BINDER COURSE, IL-19.0, N90” paid for in tons.

*Designer Note 3: Use pay item #35501306, “HOT-MIX ASPHALT BASE
COURSE, 5 42", paid for in square yards.

“Designer Note 4: For widening of six feet or less use pay item #35600707,
“Hot-Mix Asphalit Base Course Widening, 7 %" ”, paid for in square yards.
For widening of greater than six feet use pay item #35501315, “Hot-Mix
Asphalt Base Course, 7 %" ", paid for in square yards.




John D. Baranzelli
December 9, 2013
Page Three

®Designer Note 5: For widening of six feet or less use pay item #35600706,
“Hot-Mix Asphalt Base Course Widening, 7 .” ", paid for in square yards.
For widening of greater than six feet use pay item #35501314, “Hot-Mix
Asphalt Base Course, 7 2" ”, paid for in square yards.

%Designer Note 6: Use pay item #30300112, “AGGREGATE SUBGRADE
IMPROVEMENT, 12", paid 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 table
requirements for the plans.

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

’

Byz}mx R Dormgen
JosevA. Dominguez, :a
Project Support Engines
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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: FAU 1284 West Lake Road
Section; 07-00164-02-RS

County: Cook
Location: at Greenwood Road

Facility Type Unmarked State Route
# of Lanes =
Part of future 4 lanes or more ?
One Way Street ?
Road Class:

Subgrade Support Rating (SSR):
Construction Year:
Design Period (DP) =

Cpv =

Csu=

Cmu=

TF flexible (Actual) =
TF flexible (Min) =

Comments: Local Roads Pavement Design

FLEXIBLE PAVEMENT

Design Date: 09/23/2013 ONP <-- BY
Modify Date: <- BY ADT Year
Current:|  10.000 2007
Future:| 12,000 2030
20r3
No Structural Design Traffic
No Minimum Actual Actual %of % of ADT in
Il ADT ADT Total ADT Design Lane
PV = No Min 9,986 87.0% = 50%
Poor SuU= No Min 803 7.0% = 50%
2014 MU = No Min 689 6.0% = 50%
20 years Struct. Design ADT =| 11,478 (2024)
TRAFFIC FACTOR CALCULATION
RIGID PAVEMENT
0.15 Cpv = 0.15
112.06 Csu= 13578
385.44 Cmu=  567.21
3.57 (Actual ADT) TF rigid (Actual) = 5.01 (Actual ADT)
No Min  (Min ADT Fig. 54-2.C) TF rigid (Min)=  No Min  (Min ADT Fig. 54-2.C)

JPC Pavement

NEW CONSTRUCTION / RECONSTRUCTION PAVEMENT DESIGN CALCULATIONS

Full-Depth HMA Pavement
Use TF flexible = 3.57 Use TF rigid = 5.01
PG Grade Lower Binder Lifts = PG 64-22 (Fig. 53-4.R) Edge Support = Tied Shoulder or C.&G.
HMA Mixture Temp. = 73.5 deg. F (Fig. 54-5.C) Rigid Pavt Thick. = 9.00 in. (Fig. 54-4.E)
Design HMA Mixture Modulus (Epya) = 740 ksi (Fig. 54-5.D)
Design HMA Strain (gjya) = 84 (Fig. 54-5.E) CRC Pavement
Full Depth HMA Design Thickness = 9.75 in. (Fig. 54-5.F) Use TF rigid = 5.01
Limiting Strain Criterion Thickness = 14,25 in. (Fig. 54-5.1) IBR value = 3
Use Full-Depth HMA Thickness = 9.75 inches CRCP Thickness = 7.75 in. (Fig. 54-4.N)
TF MUST BE > 60 FOR CRCP

RECONSTRUCTION ONLY (SUPPLEMENTAL) PAVEMENT DESIGN CALCULATIONS

Unbonded Concrete Overlay

HMA Overlay of Rubblized PCC
Use TF flexible = 3.57 Review 54-4.03 for limitations: and
HMA Overlay Design Thickness = 7.25  in. (Fig. 54-5.U) s S aloL TensEn
o . Gl § . B A : special considerations.
Limiting Strain Criterion Thickness = 10.75 in. (Fig. 54-5.V)
Use HMA Overlay Thickness = 7.25 inches JPCP Thickness = NA inches
CONTACT BMPR FOR ASSISTANCE

DESIGN TABLES FROM BDE MANUAL CHAPTER 54 - PAVEMENT DESIGN

Part of a future 4 lanes or more
One-way Streets with ADT > 3500

One way Street with ADT <= 3500

Class | Roads Class Il Roads Class Il Roads Class IV Roads
4 lanes or more 2 lanes with ADT > 2000 2 Lanes 2 Lanes
(ADT 750 -2000) (ADT < 750)

Min. Str. Design Traffic (Fig 54-2.C) Class Table for
Facility Type PV 30U 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
n 129.58 562.47 109.14 384.35 0-749 v
129.58 384.35 750 - 2000 1l
% >2000 Il
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%
PHEIPR) 50% 50% 50% 50% 50% 50%
4 32% 45% 45% 32% 45% 45%
6 or more 20% 40% 40% 8% 37% 37%










Vidth of Llder:










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: FAU 2743 Greenwood Road Comments; Local Roads Pavement Design

Section: 07-00164-02-RS

County: Cook Design Date: 09/23/2013 ONP <-—- BY
Location: iat West Lake Street Modify Date: 12/04/2013 ONP <- BY ADT Year
Current: 8.500 2007
Facility Type Unmarked State Route Future:| 10,000 2030
# of Lanes = 2o0r3
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 = No Min 8,360 87.0% P= 50%
Subgrade Support Rating (SSR): Poor SuU= No Min 673 7.0% S= 50%
Construction Year: 2014 MU = No Min 577 6.0% M= 50%
Design Period (DP) = 20 years Struct. Design ADT = 9,609 (2024)

TRAFFIC FACTOR CALCULATION

FLEXIBLE PAVEMENT

Cpv =

Csu=

Cmu =

TF flexible (Actual) =
TF flexible (Min) =

0.15
112.06
385.44
2.99 (Actual ADT)
No Min  (Min ADT Fig. 54-2.C)

RIGID PAVEMENT

Cpv = 0.15
Csu= 13578
Cmu=  567.21
TF rigid (Actual) = 4.20 (Actual ADT)
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 = 2.99 Use TF rigid = 4,20
PG Grade Lower Binder Lifts = PG 64-22  (Fig. 53-4.R) Edge Support = Tied Shoulder or C.&G.
HMA Mixture Temp. = 735  deg. F (Fig. 54-5.C) Rigid Pavt Thick. = 8.75 __in. (Fig. 544.E)
Design HMA Mixture Modulus (Eyya) = 740 ksi (Fig. 54-5.D)
Design HMA Strain (gqa) = 88 (Fig. 54-5.E) CRC Pavement
Full Depth HMA Design Thickness = 9.50 in. (Fig. 54-5.F) Use TF rigid = 4.20

Limiting Strain Criterion Thickness = 14.25 in. (Fig. 54-5.1) IBR value = 3

Use Full-Depth HMA Thickness = 9.50 inches CRCP Thickness = 7.50 in. (Fig. 54-4.N)

TF MUST BE > 60 FOR CRCP

RECONSTRUCTION ONLY (SUPPLEMENTAL) PAVEMENT DESIGN CALCULATIONS

HMA Overlay of Rubblized PCC

Unbonded Concrete Overlay

Use TF flexible = 2.99 Review 54-4.03 for limitati g
HMA Overlay Design Thickness=  7.00 in. (Fig. 54-5.U) SYie s Top miatians an
o L . N ) ; special considerations.
Limiting Strain Criterion Thickness = 10.75 in. (Fig. 54-5.V)
Use HMA Overlay Thickness = 7.00 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
Part of a future 4 lanes or more
One-way Streets with ADT > 3500

2 lanes with ADT > 2000
One way Street with ADT <= 3500

2 Lanes
(ADT < 750)

2 Lanes
(ADT 750 -2000)

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

Class Table for

Facility Type PV 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 — 69642 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
109.14 384.35 750 - 2000 1]
i el >2000 ]
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%
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First Cost Analysis of Widening Project

Date:
Quantities by:
Unit prices by:

10/3/2013
ONP
MM

Checked by:
Checked by:
Net Length

Route West Lake Road
Section

County  Cook

Project C-91-028-13

Contract XX

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 @ 50.00 40603340
1143 2 128 Poly HMA Surface Course, MIX "F" NSO @ 580 $10,241.28 40603595
0 Poly HMA Surface Course, SMA N80 @ $0.00 40603153
0 HMA Binder course, IL-19, N50 @ $0.00 40603080 |
0 HMA Binder course, IL-19, N70 @ $0.00 40603085
1143 7.75 496 HMA Binder course, I1L-19, N90 @ 578 $38,692.84 40603090
0 Poly HMA Binder course, IL-19, N3O @ $0.00 40603240
0 HMA Binder course, SMA, N80 @ $0.00 40603148 |
NA NA 12" Aggregate Subgrade @ $0.00 | 30300112 |
Total | $48,934.12
Modified AASHTO
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
1143 2 128 Poly HMA Surface Course, MIX "F" N90 @ $80 $10,241.28 | 40603505
Q Poly HMA Surface Course, SMA N80 @ 50.00 40603153
0 HMA Binder course, IL-19, N50 @ $0.00 40603080
0 HMA Binder course, IL-19, N70 @ $0.00 40603085
1143 9.5 608 HMA Binder course, I1L.-19, N9O @ 578 $47,429.93 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 | $57,671.21
Composite
Area (Sg. Yd.) | Height (inches) | Weight (Tons) Material [ Unit Cost l Total ITEM #
0 HMA Surface Course, MIX "D" N50 @ $0.00 40603335
0 HMA Surface Course, MIX "D" N70 @ 50.00 40603340
1143 2 128 Poly HMA Surface Course, MIX "F" N90 @ S80 $10,241.28 40603595
0 Poly HMA Surface Course, SMA N80 @ $0.00 40603153
1143 10 NA PCC Base Course @ $60 $68,580.00 35300410
NA NA 12" Aggregate Subgrade @ $0.00 30300112

Total

| $78,821.28




First Cost Analysis of Widening Project

Date: 10/3/2013 Route Greenwood Road
Quantities by: ONP Checked by: Section
Unit prices by: MM Checked by: County  Cook
Net Length Project  C-91-028-13
Contract XX
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
535 2 60 Poly HMA Surface Course, MIX "F" NS0 @ $80 $4,793.60 40603595
0 Poly HMA Surface Course, SMA N80 @ $0.00 40603153
0 HMA Binder course, IL-19, N50 @ $0.00 40603080
0 HMA Binder course, IL-19, N70 @ $0.00 40603085
535 7.5 225 HMA Binder course, IL-19, N90 @ 378 $17,526.60 40603090
0 Poly HMA Binder course, IL-19, N90O @ $0.00 40603240
0 HMA Binder course, SMA, N80 @ $0.00 40603148
NA NA 12" Aggregate Subgrade @ $0.00 30300112
Total | $22,320.20
Modified AASHTO
Area (Sq. Yd.} | Height (inches) | Weight (Tons) Material L Unit Cost I Total ITEM #
0 HMA Surface Course, MIX "D" N50 @ $0.00 40603335
0 HMA Surface Course, MIX "D" N70 @ $0.00 40603340
535 2 60 Poly HMA Surface Course, MIX "F" N90 @ $80 $4,793.60 40603595
0 Poly HMA Surface Course, SMA N80 @ $0.00 40603153
0 HMA Binder course, IL-19, N50 @ $0.00 40603080
0 HMA Binder course, IL-19, N70 @ $0.00 40603085
535 10 300 HMA Binder course, IL-19, N30 @ 578 $23,368.80 40603090
0 Poly HMA Binder course, IL-19, NS0 @ $0.00 40603240
0 HMA Binder course, SMA, N80 @ $0.00 40603148
NA NA 12" Ag_gregate Subgrade @ $0.00 30300112
Total | $28,162.40
Composite
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
535 2 60 Poly HMA Surface Course, MIX "F" N90 @ $80 $4,793.60 40603595
0 Poly HMA Surface Course, SMA N80 @ $0.00 40603153
535 8.5 NA PCC Base Course @ $60 $32,100.00 35300410
NA NA 12" Aggregate Subgrade @ $0.00 30300112

Total

| $36,893.60




