llinois Department of Transportation

To: Paul Loete Attn: District Three

From: John D. Baranzelli =
Subject: Pavement Design %
Date: April 17, 2014

FAP Route 608 (I.. 89)

Section {1) BR

Bureau & Putnam Counties

Over the Ninois River at Spring Valley

We have reviewed the pavement design for the above captioned section
submitted to BDE on April 4, 2014.The project will reconstruct a portion of iL 89
in conjunction with Spring Valley Bridge over the illinois River. The project will
omit the stabilized sub-base due to a storm sewer system and cub & gutter. The
life cycle cost analysis favored the rigid design by more than 10%. The
approved pavement design is as follows:

IL. 89 over the llinois River at Spring Valley[new pavement]]

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

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



lllinois Department of Transportation

= - il Rl
Memorandum RECEIVED
ARR4 7 2014

To: John Baranzelli Attn: Paul Niedernhofer y
From: Paul Loete By: Dave Broviak DESIGN & ENvirGidluENT
Subject: Pavement Design *

Date: April 4, 2014 é é»cr'vv(

b FAP 698 (IL 89)
Section (1) BR
Bureau & Putnam Counties
PTB 159/021
Contract No. 66A69
File No. 2100
D3 No. 1366

The attached pavement design is provided for your approval. The project
consists of reconstructing 0.93 mile of IL 89. The new bridge is approximately
0.34 mile so the actual new pavement is 0.59 mile. On the north end of the
project, the proposed typical section consists of 700’ of 26’ wide pavement plus
B6.24 curb and gutter. The remaining portion of the reconstructed pavement
consists of two 12’ lanes plus 8 shoulders. The estimated quantity of new
pavement is 8,600 square yards plus an additional 4,400 square yards for the
shoulders.

The district proposes to use 9” concrete JPC pavement. The 4" stabilized
sub-base was not included in the JPC design due to a portion of this roadway
having curb and gutter, the proposed use of a 12" Aggregate Subgrade
Improvement (ASI) throughout, and the difficulty of constructing a stabilized
sub-base throughout multiple stages and entrances.

The following facts and assumptions were used in the design:

e |t was assumed “New Construction/Reconstruction” when entering the
life cycle cost spreadsheet.

Design Traffic was based on 2026 projections.

Design Period of 20 years.

Poor Sub-grade.

PG grade 70-22 for top lifts of binder and the surface course.

The JPC design would not use the optional 4" stabilized sub-base.

Attachments

DL:Iw/dl 4-4-14 Pavement Design 66A69



Project Area = 7&(’

Project Location Map
FAP 698 (IL 89)

Section (1) BR

Bureau & Putnam Counties
P-93-013-11 File #2100

D3# 1366 Contract 66A69
SN 078-0006

i Barto’s Landing E
-.‘ - ‘

I — L ==

Spring Valley Boat Club
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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: FAP 689 (IL89) Comments:
Section: (1) BR
County: Bureau & Putnam Design Date: 10/8/2013 DPL <-BY
Location; Spring Valley Modify Date: <-- BY ADT Year
Current: 5,650 2011
Facility Type Other Marked State Route Future:| 6,600 2025
# 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 = 0 6,001 90.0% P= 50%
Subgrade Support Rating (SSR): Poor SU= 250 333 5.0% S= 50%
Construction Year: 2016 MU = 750 333 5.0% M = 50%
Design Period (DP) = 20 years Struct. Design ADT =| 6,668 (2026)

TRAFFIC FACTOR CALCULATION

FLEXIBLE PAVEMENT RIGID PAVEMENT

Cpv = 0.15 Cpv = 0.15
Csu = 112.06 Csu= 13578
Cmu = 385.44 Cmu= 567.21
TF flexible (Actual) = 1.67 (Actual ADT) TF rigid (Actual) = 2.35 (Actual ADT)
TF flexible (Min) = 317 (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 = 317 Use TF rigid = 4. 59
PG Grade Lower Binder Lifts =° PG 70-22 (Fig. 53-4.R) Edge Support = Tied Shoulder or C.&G.
HMA Mixture Temp. = 755  deg. F (Fig. 54-5.C) Rigid Pavt Thick.= __ 9.00 __in. (Fig. 54-4.E)
Design HMA Mixture Modulus (Epya) = 680 ksi (Fig. 54-5.D)
Design HMA Strain (gyya) = 86 (Fig. 54-5.E) CRC Pavement
Full Depth HMA Design Thickness = 10.00 in. (Fig. 54-5.F) Use TF rigid = 4.59
Limiting Strain Criterion Thickness = 15.00 in. (Fig. 54-5.1) IBR value = 3
Use Full-Depth HMA Thickness = 10.00 inches CRCP Thickness = 7.75 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

il 17 Review 54-4.03 for limitations and
HMA Overlay Design Thickness = 7.50  in. (Fig. 54-5.U) BW. 25+ : I d'm AOR
Goto Map Wi . . . ¥ . . 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

Min. otr. Design Traffic (Fig 54-2.C) Class Table for
Facility Type PV SuU 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 &
I 143.81 696.42 132.50 482.53 not one-way street)
Il 135.78 567.21 112.06 385.44 ADT Class
L] 129.58 562.47 109.14 384.35 0-749 v
I\ 129.58 562.47 109.14 384.35 750 - 2000 1]
= e >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%
20r3 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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lllinois PAVEMENT DESIGN March 2013 |
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Note: The minimum design HMA mixture temperature will be 73 °F.

HMA MIXTURE TEMPERATURE
{Mechanistic Design: Flexible Pavement)

Figure 54-5.C
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| linois PAVEMENT DESIGN March 2013
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For PG 64-22, PG 70-22, PG 76-22,
and PG 76-28 binder grades, read
limiting strain  criterion  design
thickness off of map. For PG 64-28
and PG 70-28 binder grades, the
thickness should be corrected
according to Section 54-5.01(i)8a.

— 17.0

Note. Thickness values based upon Mean Monthly Pavement Temperature at 4 in.
depth correlated to July Mean Monthly Air Temperature, axle load of 20,000 Ib, strain of
70 pe, and Eg; of 2 ksi.

MAXIMUM PAVEMENT THICKNESS
(Limiting Strain Criterion Design: Flexible Pavement)

Figure 54-5.]
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