lllinois Department of Transportation

To: John Fortmann Attn: District One
From: John D. Baranzelii '
Subject: Pavement Design

Date: October 14, 2014

FAI Route 55 (US 45)
Lake County
From Grass Lake Road to Country Place

The project, submitted to BDE by memo dated November 6, 2014, will
reconstruct US 45 from Country Place to north of Independence Boulevard. Old
US 45 will remain connected to the new western alignment of US 45. Grass
Lake Road will be realigned and reconstructed to form the west leg of the
intersection of US 45 with Millburn Road. US 45 is under IDOT jurisdiction, while
Grass Lake Road and Independence Boulevard are local jurisdiction. Old US 45
may be subject to jurisdictional transfer to a local entity, and will be designed as
an unmarked state route. The LCCA favored a rigid design for US 45 by greater
than 10%.

The approved pavement design is as follows:

US 45 (Pavement Reconstruction)

9.5 inches of Jointed PCC Pavement with Tied PCC Curb & Gutter
12 inches of Aggregate Subgrade Improvement

Old US 45 (Pavement Reconstruction)

7.75 inches of Full Depth HMA Pavement with HMA Shoulders
2 inches of HMA Surface Course, Mix “D”, N70
5.75 inches of HMA Base Course, I1L-19.0, N70

12 inches of Aggregate Subgrade Improvement

Grass Lake Road (Pavement Reconstruction)

7.75 inches of Full Depth HMA Pavement with HMA Shoulders
2 inches of HMA Surface Course, Mix “D”, N70
5.75 inches of HMA Base Course, IL-19.0, N70

12 inches of Aggregate Subgrade Improvement




Independence Boulevard {(Pavement Reconstruction)

6.75 inches of Full Depth HMA Pavement with HMA Shouiders
2 inches of HMA Surface Course, Mix “D”, N70
4,75 inches of HMA Base Course, [L-19.0, N70

12 inches of Aggregate Subgrade Improvement

US 45 (Temporary Pavement)

Option 1
10 inches of Full Depth Temporary HMA Pavement
2 inches of HMA Surface Course, Mix “D”, N50
8 inches of HMA Binder Course, }L-18.0, N50
4 inches of Subgrade Granular Material Type B (CA-8)

Option 2
8 inches of Temporary PCC Pavement
4 inches of Subgrade Granular Material Type B (CA-8)

Grass Lake Road {Temporary Pavement)

Option 1
8 inches of Full Depth Temporary HMA Pavement
2 inches of HMA Surface Course, Mix “D”, N50
6 inches of HMA Binder Course, iL-19.0, N50
4 inches of Subgrade Granular Material Type B (CA-6)

Option 2
8 inches of Temporary PCC Pavement
4 inches of Subgrade Granular Material Type B (CA-6)

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 / Qjas Patel

Subject; Pavement Analysis*

Date: November 8, 2014

*Route: US Route 45 County: Lake
Limits: nfo Grass Lake Rd to County P! Contract No.: 60T75
Section: 38R Job No.: D-91-424-12

Current target: 01CY16

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. NOTE: Review is only required
for US Route 45 and Old US Route 45 as these roadways are under IDOT
jurisdiction. Grass Lake Road and Independence Boulevard are local
jurisdiction and are included for your information. The following is the scope of
the project: :

US 45 - New construction of a western bypass from Country Place to north
of Independence Boulevard, Old US 45 will maintain connectivity to the
new western alignment of US 485,

Grass Lake Road — Realign and reconstruct to form the west leg of the
intersection of US 45 and Millburn Road.

A 20-year pavement analysis was performed on the above segments. We
recommend a mechanistic-rigid pavement design based on the life cycle cost
analysis which favors PCC pavement by 11% for US 45 and a mechanistic-
flexible pavement design based on the life cycle cost analysis which favors HMA
pavement by 25.8% for Old US 45. Grass Lake Road and Independence
Boulevard favor HMA pavement based on life cycle cost analysis.

Qur recommendation is as follows:

Us 45
New Construction / Reconstruction
PCC Curb and Gutter (Tied)
9 %" PCC Pavement'
12" Aggregate Subgrade Improvement®




John D. Baranzelli
November 6, 2014
Page Two

OLD US 45
Reconstruction
HMA Shoulder’
7 %" Full Depth HMA?®
2" HMA Surface Course, Mix “D*, N70?
5 %" HMA Base Course, I1L-19.0, N70°
12" Aggregate Subgrade Improvement®

Grass Lake Road®
Reconstruction
PCC Curb and Gutter/Portions HMA Shoulder’
7 %" Fuil Depth HMA® ,
2" HMA Surface Course, Mix “D*, N70?
5 %" HMA Base Course, 1L-19.0, N70°
12” Aggregate Subgrade Improvement®

Independence Bivd®
Reconstruction
PCC Curb and Gutter
8 %" Full Depth HMA?®
2" HMA Surface Course, Mix “D”, N70?
4 %" HMA Base Course, IL-19.0, N70*
12" Aggregate Subgrade Improvement®

US 45 {Temporary Pavement)

Option 1*
10” Full Depth Temporary HMA Pavement'®
2" HMA Surface Course, Mix “D”, N50
6" HMA Binder Course, IL-18.0, N50
4" Subbase Granular Material Type B (CA-6)"

Option 2°
8" Temporary PCC Pavement'™
4" Subbase Granular Material Type B {CA-6)



John D. Baranzelli
November 86, 2014
Page Three

Grass Lake Road (Temporary Pavement)®

Option 1°
Temporary Pavement
8" Full Depth Temporary HMA Pavement'®
2" HMA Surface Course, Mix “D", N50
6" HMA Binder Course, IL-19.0, N50
4" Subbase Granular Material Type B (CA-6)"

Option 2°
Temporary Pavement
8” Temporary PCC Pavement®
4" Subbase Granular Material Type B (CA-6)"

'Designer Note 1: Use pay item 42000411, PORTLAND CEMENT CONGRETE
PAVEMENT 9 ‘2" (JOINTED), paid for in square yards.

’Designer Note 2: Use pay item 40603340, HOT-MIX ASPHALT SURFACE
COURSE, MIX "D", N70 paid for in tons.

*Designer Note 3: Use pay item 35501307, HOT-MIX ASPHALT BASE
COURSE, 5 %", paid for in square yards.

‘Designer Note 4; Use pay item 35501303, HOT-MIX ASPHALT BASE
COURSE, 4 %", paid for in square yards.

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

*Designer Note 6: 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.

"Designer Note 7: The designer shali utilize IDOT Highway Standards in
conjunction with guidelines in BDE Manual 34-2.02 if necessary for shoulder
thicknesses.

SDesigner Note 8. Grass Lake Road and Independence Boulevard are subject
to local jurisdictional approval and concurrence.

°Designer Note 9: The contractor shall have the option of constructing either
material type if both Portland cement concrete and HMA are shown in the plans.
For quantity estimation purposes, excavation quantities should be estimated
assuming the thicker design if both options are shown in the plans.




John D. Baranzelli
November 6, 2014
Page Four

°Designer Note 10: Use pay item 20062456, TEMPORARY PAVEMENT, paid
in square yards.

The HMA temporary pavement shall consist of two items, HMA binder course
and HMA surface course. Include both items in the HMA mix table requirements.

When PC Temp Pavement is used as an option, the following note shall appear
on the plans adjacent to the HMA mix table: “PC Concrete temporary pavement
shall consist of Class PV Concrete meeting the requirements of Art. 1020 of the
Standard Specifications. Temporary PCC pavement does not require dowel
bars.

VDesigner Note 11: Use pay item 31101200, SUBBASE GRANULAR
MATERIAL, TYPE B 4", paid in square yards

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

4

By: &* B :
JoselA. Dominguez, P.E

Project Support Enginee
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Scope of Work

The U.S. Route 45 Bypass will be constructed form Country Place on the south to 1,500 feet north of
Independence Boulevard on the north, a distance of 7,200 feet. The U.S. Route 45 Bypass will consist of
two lanes in each direction with curb and gutter, a raised median, and channelized turn lanes at
intersections. In addition, Grass Lake Road will be realigned south of its current location to form the

. west leg of the intersecticn of U.S. Route 45 and Millburn Road. The project is located within the
Villages of Lindenhurst and Old Mill Creek, as well as unincorporated portions of Lake County within
Lake Villa and Newport Townships.
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BDE 5401 Template (Rev. 09/05/2013) IDOT MECHANISTIC PAVEMENT DESIGN Printed: 11/13/2014

PROJECT AND TRAFFIC INPUTS (Enter Data in Gray Shaded Cells)
Route: OLD US 45 Comments: US 45 @ Millburn Bypass
Section: 39R
County: Lake Design Date: 10/21/2014 ONP <-- BY
Location: Millburn Bypass Modify Date: <-- BY ADT Year
Current:| 5,000 2009
Facility Type Unmarked State Route Future: 5,000 2040
# 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: I ADT ADT Total ADT Design Lane
PV = No Min 4,560 91.2% P= 50%
Subgrade Support Rating (SSR): Poor sSuU= No Min 250 5.0% S= 50%
Construction Year: 2016 MU = No Min 190 3.8% M= 50%
Design Period (DP) = 20 years Struct. Design ADT = 5,000 (2026)
TRAFFIC FACTOR CALCULATION
FLEXIBLE PAVEMENT RIGID PAVEMENT
Cpv = 0.15 Cpv = 0.15
Csu= 112.06 Csu = 135.78
Cmu = 385.44 Cmu=  567.21
TF flexible (Actual) = 1.02 (Actual ADT) TF rigid (Actual) = 1.42 (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 = 1.02 Use TF rigid = 1.42
PG Grade Lower Binder Lifts = PG 64-22 (Fig. 53-4.R) Edge Support = Tied Shoulder or C.&G.
HMA Mixture Temp. = 73.0  deg. F (Fig. 54-5.C) Rigid Pavt Thick.= _ 8.00 __in. (Fig. 64-4.E)
Design HMA Mixture Modulus (Epya) = 760 ksi (Fig. 54-5.D)
Design HMA Strain (gya) = 120 (Fig. 54-5.E) CRC Pavement
Full Depth HMA Design Thickness = 7.75 in. (Fig. 54-5.F) Use TF rigid = 1.42
Limiting Strain Criterion Thickness = 14.00 in. (Fig. 54-5.1) IBR value = 3
Use Full-Depth HMA Thickness = 7.75 inches CRCP Thickness = 6.50 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 = 1.02
. . _ . ’ Review 54-4.03 for limitations and
HMA Overlay Design Thickness = 5.50 in. (Fig. 54-5.U) 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 (F1g 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 1l
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 &
1 143.81 696.42 132.50 482.53 not one-way street)
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 1l
| R lmw >2000 [
Design Lane Distribution Factors For Structural Design Traffic (Fig. 54-2.B)
Rural Urban
Number of Lanes P S M P 3 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 %401 Template (Rev. 09/05/2013) IDOT MECHANISTIC PAVEMENT DESIGN Printed: 11/13/2014

PROJECT AND TRAFFIC INPUTS (Enter Data in Gray Shaded Cells)
Route: Grass Lake Road/W. Millburn Road Comments: \US 45 @ Millburn Bypass
Section: 38R Used higher traffic to/from Grass Lake Road to design new connection.
County: Lake Design Date: 10/21/2014 ONP <-BY
Location; at US 45 Modify Date: <-- BY ADT Year
Current: 9,700 2009
Facility Type Unmarked State Route Future;] 18,000 2040
# 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: ] ADT ADT Total ADT Design Lane
PV = No Min 13,710 96.2% P = 50%
Subgrade Support Rating (SSR): Poor SU = No Min 385 2.7% S= 50%
Construction Year: 2016 MU = No Min 157 1.1% M= 50%
Design Period (DP) = 20 years Struct. Design ADT =| 14,252 (2026)

TRAFFIC FACTOR CALCULATION

FLEXIBLE PAVEMENT RIGID PAVEMENT

Cpv = 0.15 Cpv = 0.15

Csu = 112.06 Csu= 13578

Cmu= 38544 Cmu=  567.21

TF flexible (Actual) = 1.06 (Actual ADT) TF rigid (Actual) = 1.43 (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 = 1.06 Use TF rigid = 1.43

PG Grade Lower Binder Lifts = PG 64-22 (Fig. 53-4.R) Edge Support = Tied Shoulder or C.&G.

HMA Mixture Temp. = 73.0  deg.F (Fig. 54-5.C) Rigid Pavt Thick. = __8.00 _in. (Fig. 54-4.E)

Design HMA Mixture Modulus (Eyya) 760 ksi (Fig. 54-5.D)

Design HMA Strain (gqa) = 118 (Fig. 54-5.E) CRC Pavement
Full Depth HMA Design Thickness = 7.75 in. (Fig. 54-5.F) Use TF rigid = 1.43
Limiting Strain Criterion Thickness = 14.00 in. (Fig. 54-5.1) IBR value = 3
Use Full-Depth HMA Thickness = 7.75 inches CRCP Thickness = 6.50 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 = 1.06 Review 54.4.03 for limitati g
HMA Overlay Design Thickness = 550 in. (Fig. 54-5.U) eview 54-4.43 Tor limitations an
o e ) N ¢ . 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 S0 MU One-Way Streets
Interstate or Freeway 0 500 1500 ADT Class
Other Marked State Route 0 250 750 0- 3500 1]
Unmarked State Route No Min No Min No Min >3501 |
Traffic Factor ESAL Coefficients Class Table for
Rigid (Fig. 54-4.C) Flexible (Fig. 54-5.5) 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)
1 135.78 567.21 112.06 385.44 ADT Class
120.58 562.47 109.14 384.35 0-749 [\
129.58 562.47 109.14 384.35 750 - 2000 ]
G i S TR S B i 2 \ >2000 II

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%




Grass Lake Road/W. Millburn Road
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BDE 5401 Template (Rev. 09/05/2013)

IDOT MECHANISTIC PAVEMENT DESIGN

Printed: 11/13/2014

PROJECT AND TRAFFIC INPUTS

(Enter Data in Gray Shaded Cells)

Route: Independence Boulevard

Comments: US 45 @ Millburn Bypass

Used higher traffic to/from Grass Lake Road to design new connection.

Section: 38R
County: Lake Design Date: 10/21/2014 ONP <- BY
Location: at US 45 Modify Date: <-- BY ADT Year
Current: 1,000 2009
Facility Type Unmarked State Route Future: 1,000 2040
# 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 880 88.0% P= 50%
Subgrade Support Rating (SSR): Poor SuU= No Min 70 7.0% S= 50%
Construction Year: 2016 MU = No Min 50 5.0% M = 50%
Design Pericd (DP) = 20 years Struct. Design ADT =| 1,000 (2026)
TRAFFIC FACTOR CALCULATION
FLEXIBLE PAVEMENT RIGID PAVEMENT
Cpv = 0.15 Cpv = 0.15
Csu = 109.14 Csu=  129.58
Cmu = 384.35 Cmu= 56247
TF flexible (Actual) = 0.27 (Actual ADT) TF rigid (Actual) = 0.37 (Actual ADT)
TF flexible (Min) =  No Min  (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 = 0.50 Per BDE 54-5.01(i)-1g Use TF rigid = 0.37
PG Grade Lower Binder Lifts = PG 64-22 (Fig. 53-4.R) Edge Support = Tied Shoulder or C.&G.
HMA Mixture Temp. = 73.0  deg. F (Fig. 54-5.C) Rigid Pavt Thick. = 7.75__in. (Fig. 54-4.E)
Design HMA Mixture Modulus (Eqy,) = 760 ksi (Fig. 54-5.D)
Design HMA Strain (gqya) = 147 (Fig. 54-5.E) CRC Pavement
Full Depth HMA Design Thickness = 6.75 in. (Fig. 54-5.F) Use TF rigid = 0.37
Limiting Strain Criterion Thickness = 14,25 in. (Fig. 54-5.1) IBR value = 3

Use Full-Depth HMA Thickness = 6.75 inches CRCP Thickness = 525 in. (Fig. 54-4.N)

TF MUST BE > 60 FOR CRCP

RECONSTRUCTION ONLY (SUPPLEMENTAL) PAVEMENT DESIGN CALCULATIONS

HMA Overlay of Rubblized PCC Unhonded Concrete Overlay
Use TF flexible = 0.50 S —— 4
HMA Overlay Design Thickness = 475 in. (Fig. 54-5.U) i e
o . . . N : . 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. otr. Design Trafic (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 1l
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) 2or 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
1] 129.58 562.47 109.14 384.35 0-749 v
v 129.58 562.47 109.14 384.35 750 - 2000 I
>2000 I

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

Rural Urban
Number of Lanes P 5 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%




Independence Boulevard
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BDE 5401 Template (Rev. 09/05/2013) IDOT MECHANISTIC PAVEMENT DESIGN Printed: 11/13/2014

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

Route: US 45 Comments: US 45 @ Millburn Bypass
Section: 39R
County: Lake Design Date; 10/21/2014 ONP <- BY
Location: Millbourn Bypass Modify Date: <-—- BY ADT Year
Current:| 16,600 2009
Facility Type Unmarked State Route Future:| 34,000 2040
# of Lanes = 4
Structural Design Traffic
Minimum Actual Actual %of % of ADT in
Road Class: ADT ADT Total ADT Design Lane
PV = No Min 23,841 91.2% P= 32%
Subgrade Support Rating (SSR): Poor SuU= No Min 1,307 5.0% S= 45%
Construction Year: 2016 MU = No Min 993 3.8% M= 45%
Design Period (DP) = 20 years Struct. Design ADT =] 26,142 (2026)
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) = 5.90 (Actual ADT) TF rigid (Actual) = 7.94 (Actual ADT)
TF flexible (Min) = No Min  (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 = 5.90 Use TF rigid = 7.94
PG Grade Lower Binder Lifts = PG 64-22  (Fig. 53-4.R) Edge Support='  Tied  Shoulder or C.&G.
HMA Mixture Temp. = 730  deg. F (Fig. 54-5.C) Rigid Pavt Thick.= _ 9.50 __in. (Fig. 54-4.E)
Design HMA Mixture Modulus (Eyya) = 760 ksi (Fig. 54-5.D)
Design HMA Strain: () = 72 (Fig. 54-5.E) CRC Pavement
Full Depth HMA Design Thickness = 10.75 in. (Fig. 54-5.F) Use TF rigid = 7.94
Limiting Strain Criterion Thickness = 14.00 in. (Fig. 54-5.1) IBR value = 3
Use Full-Depth HMA Thickness = 10.75 inches CRCP Thickness = 8.50 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 = 5.90 Review 54-4.03 for limita J
HMA Overlay Design Thickness = 8.25 in. (Fig. 54-5.U) eview. o & JoTor miations an
o B G Dver § . 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

2 Lanes
(ADT < 750)

2 Lanes
(ADT 750 -2000)

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

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

Class Table for

Min. Sir. Design Trafic (Fig 54-2.C)
SU MU

Facility Type PV One-Way Streets
Interstate or Freeway 0 500 1500 ADT Class
Other Marked State Route 0 250 750 0-3500 1l
Unmarked State Route No Min No Min No Min >3501 I

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 &
I 143.81 696.42 132.50 482.53 not one-way street)
135.78 567.21 112.06 385.44 ADT Class

129.58 562.47 109.14 384.35 0-749 [\

129.58 562.47 109.14 384.35 750 - 2000 1

>2000 1l

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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