 llinois Department of Transportation

To: Jeffrey Keirn Attn; District Nine
From: John Bararizelli

Subject: Pavement Design C@
Date; November 12, 2014

FAl Route 57 (I-57)

Section (93-3,91-1,44-1-1,44-1)RS-2

Union and Johnson Counties

From the Johnson CL to the Dongola Interchange

We have reviewed the pavement selection for the above captioned section, which was
submitted with your memorandum dated August 6, 2014. The Life Cycle Cost Analysis
favared a jointed PCC pavement over the existing HMA overlaid pavement by more
than 10%. 1.25 inches of existing HMA pavement will be milled off and replaced by a
minimum 1.25 inches of HMA pavement to correct profile irregularities Jointed PCC
pavement will be provided at the overpass and at-grade bridge sections to maintain a
16’ clearance. The approved pavement design is as follows:

1-57 [NB & SB][Pavement Overlay]

9.75 inches Jointed PCC Pavement with PCC Shoulders

1.25 inches of HMA Surface Removal
1.25 inches (minimum) of HMA Polymerized Surface Course, Mix “D”, N90

On Existing HMA Pavement

I-57 INB & SBl[Pavement Construction at Overpass Locations]

10.75 inches Jointed PCC with PCC Shoulders
4 inches of Stabilized Subbase
12 inches of Aggregate Subgrade Improvement

. The existing pi'péfuride'rdféin system-will be-replaced as part.of the Project. -« ...

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



liinois Department of Transportation

Memorandum

To: Paul Niedernhofer

From: Charles Stein

Subject: Pavement Design

Date: August 6, 2014
Route FAI 57 (I1-57)
Section (93-3,91-1,44-1-1,44-1)RS-2
County Union & Johnson

Contract 78286

This project involves placing a jointed PCC pavement overly on 18 miles of the
existing HMA overlaid PCC pavement on 1-57 from the Johnson County line to
near the Dongola interchange (see attached map). The project is scheduled for
the January 2015 letting. The original PCC pavement was built in the 1960's,
and resurfaced in 1999. The district proposes to mill 1.25” off the existing HMA
overlay and place a minimum 1.25” HMA overlay on the milled surface to
correct profile irregularities and then place 9.75" jointed PCC pavement on the
HMA. At the overpasses and at grade bridges, the existing pavement will be
removed, a 12" aggregate sub-base, a 4” stabilized sub-base, and a 10.75"
jointed PCC pavement will be built. The mechanistic pavement design and life
cycle cost analysis are attached.
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BDE 5401 Template (Rev. 09/05/2013) IDOT MECHANISTIC PAVEMENT DESIGN

Printed: 02/04/2015

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

Route: I-57 (FAI 57) Comments:
Section: (44-1-1, 44-1)R-2;(91-3)R-3
County: Union & Johnson Design Date: 06/10/2014 CWS <-BY
Location: 1-24 to Lick Creek interchange Modify Date: <-- BY ADT Year
Current: - -
Facility Type Interstate or Freeway Future: - -
# of Lanes = 4
Structural Design Traffic
Minimum Actual Actual %of % of ADT in
Road Class: I ADT ADT Total ADT Design Lane

PV = 0 8,650 60.4% P= 32%
Subgrade Support Rating (SSR): Poor SU= 500 535 3.7% S= 45%
Construction Year: 2015 MU = 1500 5,125 35.8% M= 45%

Design Period (DP) = 20 years Struct. Design ADT =| 14,310 (2025)

TRAFFIC FACTOR CALCULATION
FLEXIBLE PAVEMENT RIGID PAVEMENT
Cpv = 0.15 Cpv = 0.15
Csu= 1325 Csu= 143.81
Cmu= 48253 Cmu= 696.42
TF flexible (Actual) = 22.90 (Actual ADT) TF rigid (Actual) = 32.82  (Actual ADT)

TF flexible (Min) = s (Min ADT Fig. 54-2.C) TF rigid (Min) = 10.05  (Min ADT Fig. 54-2.C)

NEW CONSTRUCTION / RECONSTRUCTION PAVEMENT DESIGN CALCULATIONS

Full-Depth HMA Pavement JPC Pavement
Use TF flexible = 22.90 Use TF rigid = 32.82
PG Grade Lower Binder Lifts = PG 84-22  (Fig. 53-4.R) Edge Support = Tied Shoulder or C.&G,

HMA Mixture Temp. = 81,0  deg. F (Fig. 54-5.C) Rigid Pavt Thick.=__10.756__in. (Fig. 54-4.E)

Design HMA Mixture Modulus (Epys) = 530 ksi (Fig. 54-5.D)
Design HMA Strain (gqya) = 49 (Fig. 54-5.E) CRC Pavement
Full Depth HMA Design Thickness = 16.25 in. (Fig. 54-5.F) Use TF rigid =  32.82
Limiting Strain Criterion Thickness = 17.00 in. (Fig. 54-5.1) IBR value = 3
Use Full-Depth HMA Thickness = 16.25 inches CRCP Thickness = 10.75 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

dae TFfexlble = == Review 54-4.03 for limitations and
HMA Overlay Design Thickness = 12.75  in. (Fig. 54-5.U) SMIEW 93 O HTINAY
o . e . N . . special considerations.
Limiting Strain Criterion Thickness = 11.75 in. (Fig. 54-5.V)
Use HMA Overlay Thickness = 11.75 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 Traific (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 I
Unmarked State Route No Min No Min No Min >3501 |
Traffic Factor EGAL 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)
1] 135.78 567.21 112.06 385.44 ADT Class
n 129.58 562.47 109.14 384.35 0-749 v
[\ 129.58 562.47 109.14 384.35 750 - 2000 1]

R gy >2000 I

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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MAINTENANCE AND REHABILITATION ACTIVITY SCHEDULE 02/04/15

FULL-DEPTH HMA PAVEMENT
HMA OVERLAY OF RUBBLIZED PCC PAVEMENT

Figure 54-7.C
STANDARD DESIGN
PRESENT
MAINTENANCE COSTS: ITEM % QUANTITY UNIT UNIT COST COST WORTH
[ YEAR &
LONG SHLD JT R&S 100.00% 10,560 LINFT $2.00 $21,120
CNTR LINE JOINT R&S 100.00% 5280 LINFT $2.00 $10,560
RNDM / THRM CRACK R&S 50.00% 5,808 LINFT $2.00 $11,616
PD PVMT PATCH M&F SURF 0.10% 14 SQ YD $80.53 $1,127
PWFh=  0.8626 PW= 0.8626 X  $44,423 $38,320
[ YEAR 10
LONG SHLD JT R&S 100.00% 10,560 LINFT $2.00 $21,120
CNTR LINE JOINT R&S 100.00% 5,280 LINFT $2.00 $10,560
RNDM / THRM CRACK R&S 50.00% 5808 LINFT $2.00 $11,616
PD PVMT PATCH M&F SURF 0.50% 70 SQ YD $80.53 $5,637
PWFn=  0.7441 PW= 07441 X  $48,933 $36,411
[ EARES
MILL PVMT & SHLD 2.00" 100.00% 23,467 SQ YD $3.00 $70,401
PD PVMT PATCH M&F ADD'L 2.00" 1.00% 141 SQ YD $70.00 $9,870
HMA OVERLAY PVMT 2.00" 100.00% 14,080 SQ YD $10.60 $149,264
HMA OVERLAY SHLD 2.00* 100.00% 9,387 SQ YD $8.29 $77.797
PWFn=  0.6419 PW= 06419 X $307,332 $197,265
[ YEAR 20
LONG SHLD JT R&S 100.00% 10,560 LIN FT $2.00 $21,120
CNTR LINE JOINT R&S 100.00% 5,280 LINFT $2.00 $10,560
RNDM / THRM CRACK R&S 50.00% 5808 LINFT $2.00 $11,616
PD PVMT PATCH M&F SURF 0.10% 14 SQ YD $80.53 $1,127
PWFn=  0.5537 PW= 0.5537 X  $44,423 $24,596
[ YEAR 25
LONG SHLD JT R&S 100.00% 10,560 LINFT $2.00 $21,120
CNTR LINE JOINT R&S 100.00% 5,280 LINFT $2.00 $10,560
RNDM / THRM CRACK R&S 50.00% 5808 LINFT $2.00 $11,616
PD PVMT PATCH M&F SURF 0.50% 70 SQ YD $80.53 $5,637
PWFn= 04776 PW = 04776 X  $48,933 $23,371
HMA_SD
[ YEAR 30] INTERSTATE
MILL PVMT ONLY 2.00" 100.00% 14,080 SQ YD $3.00 $42,240
PD PVMT PATCH M&F ADD'L 2.00" 2.00% 282 SQ YD $70.00 $19,740
PD SHLD PATCH M&F SURF 2.00" 1.00% 94 SQ YD $78.29 $7,359
HMA OVERLAY PVMT 3.75" 100.00% 14,080 SQ YD $17.30 $243,623
HMA OVERLAY SHLD 1.75" 100.00% 9,387 SQ YD $7.25 $68,072
PWFn=  0.4120 PW= 0.4120 X $381,034 $156,981
[_YEAR 35
LONG SHLD JT R&S 100.00% 10,560 LINFT $2.00 $21,120
CNTR LINE JOINT R&S 100.00% 5,280 LINFT $2.00 $10,560
RNDM / THRM CRACK R&S 50.00% 5,808 LINFT $2.00 $11,616
PD PVMT PATCH M&F SURF 0.10% 14 SQ YD $80.53 $1,127
PWFn=  0.3554 PW = 0.3554 X  $44,423 $15,787
[ YEAR 40
LONG SHLD JT R&S 100.00% 10,560 LINFT $2.00 $21,120
CNTR LINE JOINT R&S 100.00% 5,280 LINFT $2.00 $10,560
RNDM / THRM CRACK R&S 50.00% 5,808 LINFT $2.00 $11,616
PD PVMT PATCH M&F SURF 0.50% 70 SQ YD $80.53 $5,637
PWFn= — 0.3066 PW= 0.3066 X $48,933 $15,001
$507,732
.. ROUTINE MAINTENANGEAGTIMITY .. ..........200 langMies Q00 S0

MAINTENANCE LIFE.CYCLE COST ___ $507,732
YEAR LIFE CYCLE CRFn = 0.0407852 MAINTENANCE ANNUAL COST PER MILE $20,708
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RECONSTRUCTION - HMA OVER RUBBLIZED PAVEMENT

PAVEMENT OVERLAY THICKNESS (FLEXIBLE) 11.75IN 11.75IN MAX HMA_LSCD
SHOULDER OVERLAY THICKNESS 8.00 IN
INITIAL COSTS
ITEM THICKNESS 100% QUANTITY UNIT UNIT PRICE COST
HMA OVERLAY REMOVAL 3.75 14,080 sQYD $2.25 /sSQYD $31,680
RUBBLIZING PCC PAVEMENT 14,080 sQ YD $2.10 /sQYD $29,568
HMA OVERLAY (TOTAL) 11.75 14,080 sQYD $51.92 /sQYD $731,016
HMA SURFACE COURSE 2.00 1,588 TONS $94.00 /TON $0
HMA TOP BINDER COURSE 2.25 1,813 TONS $73.00 /TON $0
HMA LOWER BINDER COURSE 7.50 6,242 TONS $72.00 /TON $0
HMA SHOULDER 8.00 4,205 TONS $74.00 /TON $311,187
Reserved For User Supplied Item 0 UNITS JUNITS $0
Reserved For User Supplied ltem 0 UNITS /UNITS $0
EARTHWORK 0 cuyp /CU YD $0
Note: * Denotes User Supplied Quantity RUBBLIZED CONSTRUCTION INITIAL COST $1,103,451
RUBBLIZED CONSTRUCTION ANNUAL COST PER MILE $45,004

MAINTENANCE COSTS:

If the maintenance schedule used here (HMA_LSCD) is different than the maintenance schedule used above (HMA_SD),
additional information may be needed. Please supply the additional maintenance costs below if different than the default costs supplied.

Maintenance Schedule

HMA OVERLAY PVMT (2.00") $94.00 /TON
HMA SURFACE MIX (2.00") Surface Mix $94.00 /TON
HMA BINDER MIX (0.00") Top Binder Mix $73.00 /TON
HMA OVERLAY SHLD (Year 30) (2.00") Shoulder Mix $74.00 /TON
RUBBLIZED MAINTENANCE LIFE-CYCLE COST $484 466
RUBBLIZED MAINTENANCE ANNUAL COST PER MILE $19,759
RUBBLIZED TOTAL LIFE-CYCLE COST $1,587,917
RUBBLIZED TOTAL ANNUAL COST PER MILE $64,763
RECONSTRUCTION - PCC UNBONDED OVERLAY
PAVEMENT THICKNESS (PCC) 9.75 IN Pavement Type is JPCP
SHOULDER THICKNESS 9.75 IN
INITIAL COSTS
ITEM THICKNESS 100% QUANTITY UNIT UNIT PRICE COST
MILLING of EXISTING HMA OVERLAY (Pvmt & Shid) 23,467 sQYD $0.95 /sQ YD $22,294
HMA BINDER COURSE (Pvmt & Shid) 23,467 sQYD $5.00 /sQYD $117,335
JPC PAVEMENT 9.75 14,080 sQYD $41.00 /sQYD $577,280
PAVEMENT REINFORCEMENT 0 sQYD $0.00 /sQYD $0
PCC SHOULDERS 9,387 sQYD $35.00 /sQYD $328,545
Class B Patching 40 sqyp $200.00 /sQYP $8,000
Reserved For User Supplied ltem 0 UNITS ASIN ) PR s 1)
EARTHWORK 0 cuyp /1CU YD $0
Note: * Denotes User Supplied Quantity UNBONDED CONSTRUCTION INITIAL COST $1,053,454
UNBONDED CONSTRUCTION ANNUAL COST PER MILE $42,965
UNBONDED MAINTENANCE LIFE-CYCLE COST $328,164
UNBONDED MAINTENANCE ANNUAL COST PER MILE $13,384
UNBONDED TOTAL LIFE-CYCLE COST $1,381,618
$56,349

UNBONDED TOTAL ANNUAL COST PER MILE




MAINTENANCE AND REHABILITATION ACTIVITY SCHEDULE 02/04/15
FULL-DEPTH HMA PAVEMENT
HMA OVERLAY OF RUBBLIZED PCC PAVEMENT
Figure 54-7.C
LIMITING STRAIN CRITERION DESIGN
PRESENT
MAINTENANCE COSTS: ITEM % QUANTITY UNIT UNIT COST COST WORTH
[ YEAR 5
LONG SHLD JT R&S 100.00% 10,560 LINFT $2.00 $21,120
CNTR LINE JOINT R&S 100.00% 5,280 LINFT $2.00 $10,560
RNDM / THRM CRACK R&S 50.00% 5,808 LINFT $2.00 $11,616
PD PVMT PATCH M&F SURF 0.10% 14 SQ YD $80.53 $1,127
PWFn=  0.8626 PW= 0.8626 X  $44,423 $38,320
[ YEAR 10
LONG SHLD JT R&S 100.00% 10,560 LINFT $2.00 $21,120
CNTR LINE JOINT R&S 100.00% 5,280 LINFT $2.00 $10,560
RNDM / THRM CRACK R&S 50.00% 5,808 LINFT $2.00 $11,616
PD PVMT PATCH M&F SURF 0.50% 70 SQYD $80.53 $5,637
PWFn=  0.7441 PW= 07441 X  $48,933 $36,411
[ YEAR 15
MILL PVMT & SHLD 2.00" 100.00% 23,467 SQ YD $3.00 $70,401
PD PVMT PATCH M&F ADD'L 2.00" 1.00% 141 SQ YD $70.00 $9,870
HMA OVERLAY PVMT 2.00" 100.00% 14,080 SQ YD $10.60 $149,264
HMA OVERLAY SHLD 2.00" 100.00% 9,387 _SQ YD $8.29 $77,797
PWFn=  0.6419 PW= 06419 X $307,332 $197,265
[ YEAR 20
LONG SHLD JT R&S 100.00% 10,560 LINFT $2.00 $21,120
CNTR LINE JOINT R&S 100.00% 5,280 LINFT $2.00 $10,560
RNDM / THRM CRACK R&S 50.00% 5808 LINFT $2.00 $11,616
PD PVMT PATCH M&F SURF 0.10% 14 SQ YD $80.53 $1.127
PWFn=  0.5537 PW = 0.5537 X  $44,423 $24,596
[ YEAR 25
LONG SHLD JT R&S 100.00% 10,560 LINFT $2.00 $21,120
CNTR LINE JOINT R&S 100.00% 5,280 LINFT $2.00 $10,560
RNDM / THRM CRACK R&S 50.00% 5,808 LINFT $2.00 $11,616
PD PVMT PATCH M&F SURF 0.50% 70 SQ YD $80.53 $5,637
PWFn=  0.4776 PW= 04776 X  $48,933 $23,371
HMA_SD
| YEAR 30| INTERSTATE
MILL PVMT & SHLD 2.00" 100.00% 23,467 SQ YD $3.00 $70,401
PD PVMT PATCH M&F ADD'L 2.00" 2.00% 282 SQYD $70.00 $19,740
PD SHLD PATCH M&F ADD'L 2.00" 1.00% 94 SQYD $78.29 $7,359
HMA OVERLAY PVMT 2.00" 100.00% 1,588 TON $94.00 $149,264
HMA OVERLAY SHLD 2.00" 100.00% 1,051 TON $74.00 $77,797
PWFn= 04120 PW = 04120 X $324,561 $133,715
[ YEAR 35
LONG SHLD JT R&S 100.00% 10,560 LINFT $2.00 $21,120
CNTR LINE JOINT R&S 100.00% 5,280 LINFT $2.00 $10,560
RNDM / THRM CRACK R&S 50.00% 5808 LINFT $2.00 $11,616
PD PVMT PATCH M&F SURF 0.10% 14 SQ YD $80.53 $1,127
PWFn=  0.3554 PW= 0.3554 X  $44,423 $15,787
[ YEAR 40
LONG SHLD JT R&S 100.00% 10,560 LINFT $2.00 $21,120
CNTR LINE JOINT R&S 100.00% 5,280 LINFT $2.00 $10,560
RNDM / THRM CRACK R&S 50.00% 5808 LINFT $2.00 $11,616
PD PVMT PATCH M&F SURF 0.50% 70 SQYD $80.53 $5,637
PWFn=  0.3066 PW= 0.3066 X  $48,933 $15,001
$484,466
. o ROUTINE MAINTENANCE ACTIVITY. et 2o ] AL 0 i I ot bttt i ottt L1
MAINTENANCE LIFE-CYCLE COST $484,466
CRFn = 0.0407852 MAINTENANCE ANNUAL COST PER MILE $19,759

YEAR LIFE CYCLE






