
 

Route: US 20 Job No.: D-92-088-92 
Section: 29R-1 Contract No.: 64880 
County: Jo Daviess Target Letting: Sept 2021 
Limits: Gear St. to Main St. in Galena 
 
 
We have reviewed the updated pavement design for the above referenced 
project which was submitted on April 17, 2020.  The project will reconstruct 
approximately 1 mile of US 20 in Galena.  The original design was approved in 
2010 and then an updated design was approved in 2014.  This latest update is 
being performed to comply with the 5-year expiration requirement. 
 
This design, just like 2014 version, will be considered a special design and no 
life-cycle cost will be required.  The special design designation is due to a need 
to provide a “light to medium grey” concrete pavement as stipulated by the State 
Historic Preservation Officer as a result of this project being within a historic 
district. 
 
In summary, the approved pavement design is as follows: 
 
US 20 - Reconstruction 
9.25” JPCP with PCC Curb & Gutter 
12” Aggregate Subgrade Improvement 
 
If you have any questions, please contact Mike Brand at (217) 782-7651. 

 
 Memorandum 
 _________________________________________________  
 
 To: Masood Ahmad Attn:  Becky Marruffo 

 From: Jack A. Elston By:  Michael Brand 

 Subject: Pavement Design Approval 

 Date: June 1, 2020 
 ______________________________________________________________  

 



 

FAP Route 301 (US 20) 
Section 29R -1 
Jo Daviess County 
Job No. D-92-088-92 
Contract No. 64880 
US 20 from Gear St. to Main St. in Galena. 
 
 
Attached is the updated pavement design for the above-captioned section.  
This section consists of 21,546 square yards of new pavement.  This is being 
re-submitted because the pavement design expired on October 4, 2019 and is 
currently scheduled for the September 17, 2021 letting. 
 
We recommend using a rigid pavement design that consists of 9.25” jointed 
Portland cement concrete pavement due to a commitment made to the Illinois 
State Historic Preservation Officer (SHPO) of using a tinted light to medium 
gray concrete on the project in the Historic City of Galena.  The local historic 
commission and the City would like to maintain the existing red concrete at the 
beginning of the project. Per requirement of SHPO, the multi-use path will also 
be concrete.  
 
The District is requesting a waiver for alternate bidding as required per new 
policy if the difference between flexible and rigid pavement design is less than 
10%. The flexible pavement design will not address the color of pavement as 
requested by local and state historic commission for approval of this 
reconstruction project in City of Galena. 
 
Attached is a location map, mechanistic pavement design spread sheet, typical 
sections, letter from SHPO, and BDE approval letter for your use. 
 
If you have any questions, please contact Corey Conderman at 815/284-5936. 
 
Attachments 

 
 Memorandum 
 _____________________________________________  
 

 To: Mike Brand              

 From: Masood Ahmad             By:  Becky Marruffo 

 Subject: Pavement Design 

 Date: April 17, 2020 

 ________________________________________________________________  
 











LOCATION MAP
for

FAP ROUTE 301 (US 20)

SECTION 29R-1

JODAVIESS COUNTY

JOB NO. P-92-088-92

CONTRACT NO. 64880

RECONSTRUCTION OF US 20 FROM GEAR ST.

TO MAIN ST. IN GALENA















BDE 5401 Template (Rev. 11/22/2019) IDOT MECHANISTIC PAVEMENT DESIGN Printed: 03/12/2020

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

Route: FAP 301 (US 20) Comments:

Section: 29R-1

County: Jo Daviess Design Date: 03/06/2020 <-- BY

Location: Main St. to Gear St. in Galena Modify Date: <-- BY ADT Year

Current: 11,300 2021

Facility Type Other Marked State Route Future: 13,800 2041

# of Lanes = 2 or 3

Part of future 4 lanes or more ? No 4 Structural Design Traffic

One Way Street ? No Rural Minimum Actual Actual %of % of  ADT in

Road Class: II I ADT ADT Total ADT Design Lane

Urban PV = 0 11,154 88.0% P = 50%

Subgrade Support Rating (SSR): Poor SU = 250 634 5.0% S = 50%

Construction Year: 2022 MU = 750 887 7.0% M = 50%

Design Period (DP) = 20 years Struct. Design ADT = 12,675 (2032)

TRAFFIC FACTOR CALCULATION

FLEXIBLE PAVEMENT RIGID PAVEMENT

Cpv = 0.15 0.15 32% Cpv = 0.15 0.15 32%

Csu = 112.06 132.5 45% Csu = 135.78 143.81 45%

Cmu = 385.44 482.53 45% Cmu = 567.21 696.42 45%

TF flexible (Actual) = 4.15 (Actual ADT) 3.56 TF rigid (Actual) = 5.91 (Actual ADT) 5.02

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
Full-Depth HMA Pavement JPC Pavement

Use TF flexible = 4.15 Use TF rigid = 5.91 9.08

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

HMA Mixture Temp. = 73.0 deg. F  (Fig. 54-5.C) Rigid Pavt Thick. = 9.25 in. (Fig. 54-4.E)

Design HMA Mixture Modulus (EHMA) = 760 ksi  (Fig. 54-5.D) 755.09

Design HMA Strain (εHMA) = 80 (Fig. 54-5.E) 80.12

Full Depth HMA Design Thickness = 10.00 in.  (Fig. 54-5.F) 9.93 Use TF rigid = 5.91 7.92

Limiting Strain Criterion Thickness = 14.25 in.  (Fig. 54-5.I) IBR value = 3

Use Full-Depth HMA Thickness = 10.00 inches CRCP Thickness = 8.00 in. (Fig. 54-4.N)

TF MUST BE > 60 FOR CRCP

RECONSTRUCTION ONLY (SUPPLEMENTAL) PAVEMENT DESIGN CALCULATIONS
HMA Pavement Over Rubblized PCC Unbonded Concrete Overlay

Use TF flexible = 4.15 7.47 8.25

HMA Overlay Design Thickness = 7.50 in. (Fig. 54-5.U) 7.00

Limiting Strain Criterion Thickness = in. (Fig. 54-5.V)

Use HMA Overlay Thickness = 999.00 inches JPCP Thickness = NA inches

CONTACT RESEARCH FOR ASSISTANCE

Class I Roads Class II Roads Class III 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 0 - 3500 II
Unmarked State Route No Min No Min No Min 3501 >3501 I

Traffic Factor ESAL Coefficients  Class Table for

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)

II 135.78 567.21 112.06 385.44 ADT Class

III 129.58 562.47 109.14 384.35 0 0 - 749 IV

IV 129.58 562.47 109.14 384.35 750 750 - 2000 III
2001 >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%

2 or 3 50% 50% 50% 50% 50% 50%

4 32% 45% 45% 32% 45% 45%
6 or more 20% 40% 40% 8% 37% 37%

Rigid (Fig. 54-4.C) Flexible (Fig. 54-5.B)

DESIGN TABLES FROM BDE MANUAL CHAPTER 54 - PAVEMENT DESIGN

CRC Pavement

Interstate or Freeway

Review 54-4.03 for limitations and 

special considerations.

Goto Map

Goto Map

Goto Map
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