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Reconstruction of 

Pa Turnpike



This Map was Published in 1941 to Illustrate the 

Original Pennsylvania Turnpike

160 miles, Irwin  to  Carlisle  

Groundbreaking  Oct. 27, 1938

Opened to Traffic Oct. 1, 1940

Toll  - $1.50 travel 160 miles;   January 2009  $11.90



Westbound

10’ shoulder, 12’ travel, 12’ passing, 10’ median (pcc)   - Eastbound

(proposed used of HMA for 2 lanes was dropped)

Unskilled labor $ 0.525 / hr

Heavy equipment operator $ 1.40 / hr



Total Reconstruction Project Began in 1998, to date:

50 miles completed

20 miles currently under construction (Dec 2008)

Typical Section is 2 Contracts:

• Bridge replacement contract

• Pavement contract

2008 850,000 tons of Hot-Mix on the Pa Turnpike

Next 10 years look very similar



Pa T-pike  MP 94 - 99

2”   19 mm

2”   25 mm

10”  BCBC

4”   ATPB
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$ 2,600,030,000

26 Total Reconstructions Projects out of the total of 71 projects



Alternate Bid Remaining Projects







Feb. 4, 2009



Shoulder Lane 1 Lane 2 Lane 3

22-foot Median

Lane 3 Lane 2 Lane 1 Shoulder

12 ft              12 ft               12 ft            12 ft

12 ft              12 ft               12 ft            12 ft

Typical  Reconstructed  Section

All HMA



Feb. 4, 2009



Less than 3 years old



Mp 111 to MP 115  Perpetual Pavement “Proposed” Design

2-inch 12.5mm (PG 76-22)

3-inch 25mm (PG 76-22)

4-inches BCBC (PG 64-22)

3-inches BCBC  (PG 64-22 rich bottom)

4-inches Asphalt Treated Permeable Base 

6-inches 2A subbase 

16-inches frost free select borrow  / 6-inches prepared subgrade



Mp 111 to MP 115  Perpetual Pavement “Proposed” Design

20,648 tons        12.5mm (PG 76-22)                          1,200 tons @ 58

30,972 tons         25mm (PG 76-22)                            1,550 tons @ 50

41,296 tons BCBC (PG 64-22)                            1,569 tons @ 38

30,972 tons BCBC  (PG 64-22 rich bottom)      1,270 tons @ 41

41,296 tons ATPB                                               1,032 tons @ 25

165, 184 tons        TOTAL                                             6,621 tons

HMA PG

850,000 tons / year  x  .04%  =  34,000 tons PG  x  10 years  =  340,000 tons PG

Modified estimate      =  14,122                                         141,220



$ / TON

2-inch 12.5mm (PG 76-22)                   8455

3-inch 19mm  (PG 64-22)                     5061

8-inch HMA Base (PG 64-22)              4523

4-inch Rich Bottom (PG 64-22)          5955

4-inch ATPB (PG 64-22)                     3890

Pa Turnpike  MP 110 to MP 115
(as constructed)

(Note)

Note:  estimated from sy bid



$ / sy

2-inch 12.5mm (PG 76-22)                   930

3-inch 19mm  (PG 64-22)                      835

8-inch HMA Base (PG 64-22)             1990

4-inch Rich Bottom (PG 64-22)          1310

4-inch ATPB (PG 64-22)                       685

Pa Turnpike  MP 110 to MP 115

Total HMA $$$ on Project $15,689,243

10/26/1938  MP 204 to MP 215 was $458,058

Total $$$$ on Project                $61,714,654 $62,153,952

+ 07% project

$16,128,541

+ 28% pav’t section

x 120%  =  1002

(what if)





$2,658,805



$2,495,426



$-

$500,000

$1,000,000

$1,500,000

$2,000,000

$2,500,000

$3,000,000

Initial "C" Pres. Worth

Agency Costs Economic Analysis

10/10 yr

15/12 yr

15 / 12     Initial Cost      +   3%

15 / 12     “C” factor        - 30%

15 / 12     Pres. Worth     - 6%



ER-235

Life Cycle 

Cost Analysis



17-inch pav’t section

2-inch 12.5mm  76-22

$ 3,506,794

$ 4,219,088



12-inch pav’t section

2-inch 12.5mm  76-22

3-inch  19mm    76-22

$ 2,706,789

$ 3,419,084



Pavement Section Initial Present Worth

17-inch (2-inch PG 76-22)            $ 3,506,794         $ 4,219,089

12-inch (5-inch PG 76-22)           $ 2,706,789 $ 3,419,084

Savings                           $    800,005                800,005

23%                       19%        



Pavement Section Initial Present Worth

17-inch (2-inch PG 76-22)            $ 3,506,794         $ 4,219,089

12-inch (5-inch PG 76-22)           $ 2,706,789 $ 3,419,084

Savings                           $    800,005                800,005

23%                       19%        







Thanks,  I enjoyed it

Carlos  Rosenberger

Asphalt  Institute

QUESTIONS  /  DISCUSSION



Clearfield

Research Project

87 – 50C

To evaluate the effectiveness of various 

polymer modifiers or other types of 

bituminous modifiers to reduce rutting 

and deformation

Dean Maurer, P.E.

NJOH



I-80

Test Sections:  3% grade, ½-mile long, travel lane

AADT 8,284   36% trucks 



PLACEMENT  DATES

April   - September   1989

TEST SECTIONS

Polybilt

Styrelf

Kraton

Gilsonite

Novaphalt

AC – 40               (binder & base courses)

ID-3 wearing       (equivalent to 19mm)

Special Binder    



Pavement Evaluations

Average Rut Depth after 4 years

STYRELF 0.02

ALL OTHER MODIFIED ASPHALTS 0.04 – 0.06

ALL AC-20 MATERIALS 0.07 – 0.12



MAXIMUM  RUT  DEPTH AFTER 4-YEARS
I-80  CLEARFIELD  COUNTY

SBS,  SB < 0.05

PE,  Fiber,  PRA,  AC-40 < 0.10

EVA,  ID-3 w/Sp B,  3 AC-20 < 0.15

1 AC-20 < 0.20

1 AC-20 < 0.25

inches



Pavement Evaluations

Some of the Modified Asphalts Appear to have 

Contributed to Accelerated Cracking  (Reflective)







I-80

Overall Best Performance

Styrelf

Kraton

Poly – E - fibers



Research Project 

91 - 58

Harrisburg
Pittsburgh

Route  11
Route  30

Speed up the results



Route 11

Mechanicsburg, PA

Route 30

Pittsburgh, PA



Lab & field results suggest –

Modified asphalts can contribute to

improved rut resistance

Remove all shear susceptible

material to a depth of 4-inches 

Dean Maurer, P.E.


