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Introduction  
This report provides recommendations regarding pavement type, flexible or concrete, and pavement 

thickness design for new/reconstruction of interstate, ramps, state routes, and local roads for the I-81 

Viaduct Project.  The pavement type selection and design is based on the following references: 

 NYSDOT Comprehensive Pavement Design Manual 

o Chapter 3: Pavement Evaluation and Treatment Type Selection Process. Revision 5 

(November 15, 2013). 

o Chapter 4: New Construction/Reconstruction. Revision 1-Limited Revisions. (July 2, 2002). 

o Chapter 5: Appendix 5a- Part 3 Life Cycle Cost Analysis.  

o Chapter 6: Materials. Revision 6 (May 14, 2014). 

o Chapter 7: Shoulders. Revision 1 (July 2, 2002). 

o Chapter  8: Appendix 8a- PCC Standard Sheets. 

o Chapter 9: Subsurface Pavement Drainage. Revision 1-Limited Revisions. (July 2, 2002). 

 Traffic data was developed using techniques to combine existing traffic counts available on the 

NYSDOT website with forecasts from the SMTC regional travel demand model. 

 Limited subgrade information from the I-81 Tunnel Feasibility Study prepared by Parsons and 

AKRF (July 2016).  

Evaluation and rehabilitation recommendations for the existing pavement will be performed by NYSDOT 

for inclusion in the EIS, per scope of work. 

Background 
The purpose of the I-81 Viaduct Project is to address the structural deficiencies and non-standard highway 

features in the I-81 corridor, while creating an improved corridor through the City of Syracuse that meets 

transportation needs and provides the transportation infrastructure to support long-range planning 

efforts.   

The Federal Highway Administration (FHWA) and the New York State Department of Transportation 

[NYSDOT] are in the Environmental Impact Statement (EIS) stage in accordance with the National 

Environmental Policy Act (NEPA) and New York State Environmental Quality Review Act for the I-81 

Viaduct Project (the “Project”).  

The Project is located entirely within Onondaga County, New York and may involve segments of I-81, I-

690, I-481, and local streets.  Currently, the two options being analyzed for the project are: 

 CG-2 Alternative: This would remove the I-81 viaduct between the New York, Susquehanna and 

Western Railway Bridge (at Renwick Street) and the I-81/I-690 interchange and replace it with a 

street-level urban arterial.  

 V-4 Alternative: This would be a new viaduct with considerable design improvements, and would 

involve the reconstruction of all highway elements to meet 60 MPH design standards except for 

three curves within the I-81/I-690 interchange that would meet 55 MPH and two curves that 

would meet 50 MPH design standards for horizontal stopping sight distance. 
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The project boundaries are shown in Figure 1.   

 

 

Figure 1: Project Area Map 

Data Collection and Reduction 

Traffic 
2050 ADT was developed by combing existing traffic counts available on the NYSDOT website with 

forecasts from the SMTC regional travel demand model.  This data was used to calculate the Equivalent 

Single Axle Loads (ESALs).   

The following steps/inputs were used to calculate the ESALs: 
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1) The provided 2050 ADT was adjusted for 2025 using a -1% growth factor.  

2) The truck classification and percent heavy vehicles are from New York State Department of 

Transportation Classification Count Average Weekday Data Reports as shown in Appendix A.      

3) The flexible and rigid 50-year ESALs were calculated using the ESAL Calculator (Excel) provided in 

the Comprehensive Pavement Design Manual.  The following inputs were used to calculate the 

rigid and flexible ESALs: 

a. Construction Year: 2025 

b. ESAL Factor for Flexible Pavement: 1.35 

c. ESAL Factor for Rigid Pavement: 1.85 

d. Annual truck weight growth factor: 0.5% 

e. Annual  truck volume growth: 1% 

f. Percent trucks in design lane: 85-100% (depending on number of lanes) 

g. Directional split: 

i. 50% (mainline and local streets) 

ii. 100% (ramps and connector)  

h. Design life: 50-years 

Tables 1 and 2 show the 2050 Average Annual Daily Traffic (AADT) and percent heavy vehicles used for 

the CG-2 and V-4 alternatives, respectively.  The heaviest traffic was used to represent these areas.  See 

Appendix A for additional information.   
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Table 1: CG Alternative AADT, flexible ESALs, and Rigid ESALs. 

CG Alternative Location % Heavy 

Vehicles 

2050 

AADT 

Flexible 

ESALs 

Rigid ESALs 

Heaviest mainline section of 

81 

I-81 between Court On-

Off ramps 

13.61* 102,187 139,907,135 191,724,592 

Heaviest mainline section of 

690 

I-690 EB between Irving 

and 81 

10.69 126,979 136,551,255 187,125,793 

Heaviest interconnect ramp I-81 SB to I-690 EB 13.61* 20,828 81,474,881 111,650,763 

Heaviest local ramp Irving On ramp to I-690 

WB 

10.69 27,788 85,379,388 117,001,384 

Heaviest location on 

Almond St 

Almond St between 

Castle and Van Buren 

13.61* 34,646 60,987,634 83,575,646 

*Average of 15.56% and 11.66% heavy vehicles shown in the Data Reports.  See Appendix A.   

 

Table 2: Viaduct Alternative AADT, flexible ESALs, and Rigid ESALs. 

Viaduct Alternative Location % Heavy 

Vehicles 

2050 

AADT 

Flexible ESALs Rigid ESALs 

Heaviest mainline section 

of 81 

I-81 between Court On-Off 

ramps 

13.61* 120,378 164,812,951 255,854,785 

Heaviest mainline section 

of 690 

I-690 between Teall and 

Almond 

10.69 106,724 114,769,341 157,276,504 

Heaviest interconnect 

ramp 

I-690 WB to I-81 NB 10.69 13,046 40,084,191 54,930,188 

Heaviest local ramp Harrison on ramp to I-81 

NB 

13.61* 19,563 76,526,460 104,869,593 

Heaviest location on 

Almond St 

Almond St between 

Harrison and Adams 

13.61* 32,914 57,938,780 79,397,587 

*Average of 15.56% and 11.66% heavy vehicles shown in the Data Reports.  See Appendix A.   

 

Subgrade 

Due to lack of sufficient subgrade data, the default subgrade modulus value of 34 MPa was selected, as 

shown in the Department’s ESAL Calculator worksheet.   Additionally, the Tunnel Feasibility Study report 

on the East Syracuse Channel and extending to the west beneath Onondaga was reviewed.  Based on the 

mentioned study, the subgrade contains a mixture of sand/silt and clay, which confirms the proposed 34 

MPa subgrade value is a reasonable assumption at this time.      
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Drainage Layer 
Subsurface pavement drainage via 100mm permeable base with continuous edge drains outletting 

approximately every 75m is assumed for both flexible and rigid pavements.  This design feature is based 

on chapter 4 of the NYSDOT Comprehensive Pavement Design Manual and was verified by NYSDOT 

personnel, see Appendix B.  

ESAL Based Pavement Thickness Design  
Per the requirements of Section 4.5.1.1 of the NYSDOT Pavement Design Manual, 50 year ESAL based 

pavement design was selected for all the new pavement.   

The flexible pavement thickness was designed using the ESAL Calculator worksheet provided in the 

NYSDOT Pavement Design Manual.   

The rigid pavement thickness was selected using Table 4-4 of the NYSDOT Pavement Design Manual.  The 

thickness design was based on a widened slab (4.2-m).  

Both flexible and rigid pavement designs were confirmed using the 1993-AASHTO DARWin 3.1 Software.   

Field Observations 
Since this report is for new construction, field observations are not applicable.   

Alternative Selection 
Both rigid and flexible pavement alternatives were considered for new/reconstruction of interstate, 

connector, ramp, and local streets.   

Pavement Thickness Design 
Tables 3 and 4 show the flexible pavement thicknesses for the CG and viaduct alternatives, respectively. 

As shown in Tables 3 and 4, the thickness of HMA layers remain constant for the various roadway 

classifications, because when traffic is greater than 23 million ESALs, the thickness of HMA remains 

constant, per NYSDOT Pavement Design Manual.   

Table 3: Flexible Pavement CG-2 Alternative 

  

I-81 
Mainline 

mm (inches) 

I 690 Mainline 
mm (inches) 

Connector 
mm (inches) 

Ramp 
mm 

(inches) 

Local 
mm 

(inches) 

ESALs 139,907,135 136,551,255 81,474,881 85,379,388 60,987,634 

AC Top Course 40 (1.5) 40 (1.5) 40 (1.5) 40 (1.5) 40 (1.5) 

AC Binder Course 65 (2.5) 65 (2.5) 65 (2.5) 65 (2.5) 65 (2.5) 

AC Base Course 150 (6) 150 (6) 150 (6) 150 (6) 150 (6) 

ATPB 100 (4) 100 (4) 100 (4) 100 (4) - 

Gravel 300 (12) 300 (12) 300 (12) 300 (12) 300 (12) 

Select Granular 
Subgrade 

450 (18) 450 (18) 300 (12) 300 (12) 150 (6) 
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Table 4: Flexible Pavement V-4 Alternative 

  

I-81 
Mainline 

mm (inches) 

I 690 
Mainline 

mm (inches) 

Connector 
mm 

(inches) 

Ramp 
mm 

(inches) 

Local 
mm 

(inches) 

ESALs 164,812,951 114,769,341 40,084,191 76,526,460 57,938,780 

AC Top Course 40 (1.5) 40 (1.5) 40 (1.5) 40 (1.5) 40 (1.5) 

AC Binder Course 65 (2.5) 65 (2.5) 65 (2.5) 65 (2.5) 65 (2.5) 

AC Base Course 150 (6) 150 (6) 150 (6) 150 (6) 150 (6) 

ATPB 100 (4) 100 (4) 100 (4) 100 (4) - 

Gravel 300 (12) 300 (12) 300 (12) 300 (12) 300 (12) 

Select Granular Subgrade 450 (18) 300 (12) 150 (6) 300 (12) 150 (6) 
 

Tables 5 and 6 show the rigid pavement thicknesses for the CG and viaduct alternatives, respectively.  

The thickness of the rigid pavement varies for different roadway classifications.    

 

Table 5: Rigid Pavement CG-2 Alternative 

 
ESALs PCC Widened Slab 

mm (inches) 
PCTPB with 
Edge Drain 

mm (inches) 

Subbase 
mm 

(inches) 

I-81 191,724,592 300 (11.75) 100 (4) 300 (12) 

I-690 187,125,793 300 (11.75) 100 (4) 300 (12) 

Connector 111,650,763 275 (10.75) 100 (4) 300 (12) 

Ramp 117,001,384 275 (10.75) 100 (4) 300 (12) 

Local 83,575,646 250 (9.75) - 300 (12) 

 

Table 6: Rigid Pavement V-4 Alternative 

 
ESALs PCC Widened Slab 

mm (inches) 
PCTPB with 
Edge Drain 

mm (inches) 

Subbase 
mm 

(inches) 

I-81 255,854,785 325 (12.75) 100 (4) 300 (12) 

I-690 157,276,504 275 (10.75) 100 (4) 300 (12) 

Connector 54,930,188 225 (8.75) 100 (4) 300 (12) 

Ramp 104,869,593 275 (10.75) 100 (4) 300 (12) 

Local 79,397,587 250 (9.75) - 300 (12) 
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Local Streets 
Local streets were designed for the traffic of Almond Street.  The City of Syracuse standard pavement 

sections comprise of:  

1.5-inch HMA Top Course 
2-inch HMA Binder Course 

8-inch PCC or HMA Base Course 
 

Using the ESAL based pavement design, the HMA base layer can be reduced to have the following 

section: 

1.5-inch HMA Top Course 
2-inch HMA Binder Course 
6-inch HMA Base Course 

 

Therefore, the ESAL based design was used for the LCCA.  

Shoulders 
Per Table 7.1 of the NYSDOT Pavement Design Manual, full depth PCC and full depth HMA shoulders are 

recommended for the new/reconstruction.  Full depth shoulders are designed to have the same 50-year 

design life as the mainline pavement.   

Typical Sections 
Proposed typical sections are shown in Figures 2 and 3.   

 

Figure 2:  Full-Depth PCC Shoulder with Full-Depth PCC Mainline (Figure 7-1 of NYSDOT Pavement Design Manual) 
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Note:  Select Granular Subgrade is not shown in typical section and varies depending on roadway classification.   

Figure 3:  Full-Depth HMA Shoulder with Full-Depth HMA Mainline (Figure 7-4 of NYSDOT Pavement Design Manual) 

Life-Cycle Costs (Timelines and Cost Summaries) 
Life cycle cost analysis (LCCA) was preformed using guidelines from Chapter 3 of the NYSDOT Pavement 

Design Manual to determine the most cost effective pavement type over the LCCA period.  The following 

inputs were used for the LCCA: 

1. Analysis Period: 50-years. 

2. Discount Rate: 3%. 

3. Unit Prices:  See Appendix D.  

4. Timing of Future Rehabilitation: Combination of NYSDOT LCCA examples and engineering 

judgment based on pavement performance for wet and freeze-thaw climates. 

5. LCCA Area: 1 travel lane-mile. 

6. It was assumed the last activity for both flexible and rigid pavement will have no salvage value at 

the end of the analysis period.  Therefore, no salvage value was calculated for either flexible or 

rigid pavement.   

7. User cost was not included in the analysis.  

Appendix C contains the breakdown costs of initial and future activities.   
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Rehabilitation and Future Treatment  
Tables 7 and 8 contain the timing and type of activities over the 50-year analysis periods for flexible and 

rigid pavements, respectively.   

 

Table 7: Flexible Pavement Future Interventions 

Year Description 

0 Reconstruction 

5 
Fill Longitudinal Cracks/Joints 
Route & Seal Transverse Thermal Cracks 

11 
Fill Longitudinal Cracks/Joints 
Route & Seal Transverse Thermal Cracks 

15 
3" Mill 
3” AC Overlay 

20 
Fill Longitudinal Cracks/Joints 
Route & Seal Transverse Thermal Cracks 

26 
Fill Longitudinal Cracks/Joints 
Route & Seal Transverse Thermal Cracks 

30 
Full depth HMA Removal and 
Replacement 

35 
Fill Longitudinal Cracks/Joints 
Route & Seal Transverse Thermal Cracks 

41 
Fill Longitudinal Cracks/Joints 
Route & Seal Transverse Thermal Cracks 

 

Table 8: Rigid Pavement Future Interventions 

Year Description 

0 Reconstruct PCC and use preformed joint sealer 

20 Profile Grind 

30 1% Slab replacement 

40 
1.5% Slab replacement 
Saw and Seal Joints with preformed joint sealer 
Profile Grind 

Note: it was assumed that saw and sealing of the joints is not 
required before year 40, because of use of preformed joint 
sealer.     

 

Cost Summary 
Table 9 has a summary of the LCCA for the CG-2 and V-4 alternatives for various road classifications.  See 

Appendix C for the complete analysis.     
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Table 9:  LCCA Summary 

    Initial Cost 
Discounted Future 
Maintenance Costs 

Present Worth 
Total Cost 

CG- I 81 
Flexible  $    559,877.71   $    215,240.24   $   775,117.94  

Rigid  $ 1,375,473.24   $    133,270.27   $ 1,508,743.51  

Viaduct- I 81 
Flexible  $    559,877.71   $    215,240.24   $     775,117.94  

Rigid  $ 1,450,762.13   $    137,424.54   $  1,588,186.67  

CG: I-690 
Flexible  $    559,877.71   $    215,240.24   $     775,117.94  

Rigid  $ 1,375,473.24   $    133,270.27   $   1,508,743.51  

Viaduct: I-690 
Flexible  $    531,717.71   $    215,240.24   $      746,957.94  

Rigid  $ 1,300,184.36   $    129,116.00   $   1,429,300.36  

CG: Connector 
Flexible  $    531,717.71   $    215,240.24   $      746,957.94  

Rigid  $ 1,300,184.36   $    129,116.00   $   1,429,300.36  

Viaduct: Connector 
Flexible  $    503,557.71   $    215,240.24   $       718,797.94  

Rigid  $ 1,149,606.58   $    120,807.46   $  1,270,414.04  

CG: Ramp 
Flexible  $    531,717.71   $    215,240.24   $       746,957.94  

Rigid  $ 1,300,184.36   $    129,116.00   $   1,429,300.36  

Viaduct: Ramp 
Flexible  $    531,717.71   $    215,240.24   $        746,957.94  

Rigid  $ 1,300,184.36   $    129,116.00   $   1,429,300.36  

CG: Local 
Flexible  $    398,063.31   $    215,240.24   $      613,303.54  

Rigid  $    818,546.67   $    124,961.73   $    943,508.40  

Viaduct: Local 
Flexible  $    398,063.31   $    215,240.24   $     613,303.54  

Rigid  $    818,546.67   $    124,961.73   $    943,508.40  
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Analysis Summary 
Based on LCCA, flexible pavements have the lowest initial construction cost and total life cycle costs.  

Future activities for flexible pavement is approximately 60% higher than rigid.  Table 10 shows the percent 

different between initial cost, maintenance costs, and total life cycle cost.       

Table 10: Percent Cost Difference in Pavement Alternatives 

    
% Difference in 

Initial Cost 

% Difference in 
Future 

Maintenance Cost 

% Difference in 
Total Costs 

CG- I 81 
Flexible  62%  

Rigid 146%  94.6% 

Viaduct- I 81 
Flexible  57%  

Rigid 159%  104.9% 

CG: I-690 
Flexible  62%  

Rigid 146%  94.6% 

Viaduct: I-690 
Flexible  67%  

Rigid 145%  91.3% 

CG: Connector 
Flexible  67%  

Rigid 145%  91.3% 

Viaduct: Connector 
Flexible  78%  

Rigid 128%  76.7% 

CG: Ramp 
Flexible  67%  

Rigid 145%  91.3% 

Viaduct: Ramp 
Flexible  67%  

Rigid 145%  91.3% 

CG: Local 
Flexible  72%  

Rigid 106%  53.8% 

Viaduct: Local 
Flexible  72%  

Rigid 106%  53.8% 

 

 

Recommendations 
It is recommended that HMA be utilized, as it provides a significantly lower initial construction and total 

life cycle cost.  Other considerations such as constructability, maintenance of traffic, maintenance of rigid 

vs. flexible over the life of the pavement, friction, long-term ride quality, noise, and user cost should be 

included in the pavement type selection process.   
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Appendices  

Appendix A- Traffic 
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The data below was the closest representation of I-690 traffic, therefore, 10.69% heavy vehicles was 

assumed for I-690.   
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The average of 15.56% and 11.66% was used for the I-81 traffic.   

 



21 
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Appendix B- Drainage Layer Verification 
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Appendix C-Life Cycle Cost Analysis 

Unit Costs 
Below are the unit prices used for the LCCA.   

Recommended unit costs were used, see Attachment D for details.   
   

       

Description Item No. Unit Price Unit    

Select Granular Fill 203.07 $37.00  CY    

Type 1 Asphalt Treated Permeable Base Course 402.010902 $67.50  TON    

Select Granular Subgrade 203.2 $24.00  CY    

Subbase Course 30.11 $36.00  CY    

HMA Top Course 402.128202 $85.00  ton    

HMA Binder Course 402.258902 $78.00  ton    

HMA Base Course 402.376902 $67.00  ton    

Portland Cement 502.0012 $385.00  CY    

PCTPB - $260.00  TON    

Preformed Joint sealer - $5.50  LF    

Diamond grinding 557.6301011 $9.83  sy    

Slab Replacement 502.1501002 $2,436.67  cy    

Rout, clean, seal cracks, hot appl sealant 402.7601001 $1,186.67  lane-mi    

3" Mill and Fill/lane-mile (See below)  $      116,037  lane-mile    

Full depth asphalt reconstruction (See below)  $ 332,286.24  lane-mile    

       

       

       

Mill and Fill 

  3" Mill   7040 SY  $2.33   $         16,403  

63360 Fill-HMA Top  0.25 1172 ton $85   $         99,634  

       

Full Depth Asphalt Reconstruction 

  Full Depth Removal   7040 SY  $6.99   $   49,209.60  

63360 HMA Top  0.125 586 ton $85   $         49,817  

63360 HMA Binder 0.21 977 ton  $78   $         76,190  

63360 HMA Base 0.50 2344 ton  $67   $      157,069  
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Initial Costs 
Below are the initial costs associated with I-81.   

I81 CG ALTERNATIVE 

Area 
(sf) 

Type D Vol Unit Unit Cost Cost 

63360 JPCP 0.98 2298 cy  $               385   $      884,644  

63360 PCTPB 0.33 1563 ton  $               260   $      406,349  

63360 Subbase 1.00 2347 cy  $                  36   $        84,480  

JPCP/lane-mile  $  1,375,473  

63360 HMA Top  0.125 586 ton $85.00   $        49,817  

63360 HMA Binder 0.21 977 ton  $                  78   $        76,190  

63360 HMA Base 0.50 2344 ton  $                  67   $      157,069  

63360 ATPB 0.333333 1563 ton  $                  68   $      105,494  

63360 Gravel 1.00 2347 cy  $                  37   $        86,827  

63360 Granular SG 1.50 3520 cy  $                  24   $        84,480  

HMA/lane-mile  $      559,878  

       

I81 Viaduct ALTERNATIVE 

Area 
(sf) 

Type D Vol Unit Unit Cost Cost 

63360 JPCP 1.06 2493 cy  $               385   $      959,933  

63360 PCTPB 0.33 1563 ton  $               260   $      406,349  

63360 Subbase 1.00 2347 cy  $                  36   $        84,480  

JPCP/lane-mile  $  1,450,762  

63360 HMA Top  0.125 586 ton $85.00   $        49,817  

63360 HMA Binder 0.21 977 ton  $                  78   $        76,190  

63360 HMA Base 0.50 2344 ton  $                  67   $      157,069  

63360 ATPB 0.333333 1563 ton  $                  68   $      105,494  

63360 Gravel 1.00 2347 cy  $                  37   $        86,827  

63360 Granular SG 1.50 3520 cy  $                  24   $        84,480  

HMA/lane-mile  $      559,878  
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Below are the initial costs associated with I-690.  

I690 CG ALTERNATIVE 

Area (sf) Type D Vol Unit Unit Cost Cost 

63360 JPCP 0.98 2298 cy  $               385   $      884,644  

63360 PCTPB 0.33 1563 ton  $               260   $      406,349  

63360 Subbase 1.00 2347 cy  $                  36   $        84,480  

JPCP/lane-mile  $  1,375,473  

63360 HMA Top  0.125 586 ton $85.00   $        49,817  

63360 HMA Binder 0.21 977 ton  $                  78   $        76,190  

63360 HMA Base 0.50 2344 ton  $                  67   $      157,069  

63360 ATPB 0.333333 1563 ton  $                  68   $      105,494  

63360 Gravel 1.00 2347 cy  $                  37   $        86,827  

63360 Granular SG 1.50 3520 cy  $                  24   $        84,480  

HMA/lane-mile  $      559,878  

       

I690 Viaduct ALTERNATIVE 

Area (sf) Type D Vol Unit Unit Cost Cost 

63360 JPCP 0.90 2102 cy  $               385   $      809,356  

63360 PCTPB 0.33 1563 ton  $               260   $      406,349  

63360 Subbase 1.00 2347 cy  $                  36   $        84,480  

JPCP/lane-mile  $  1,300,184  

63360 HMA Top  0.125 586 ton $85.00   $        49,817  

63360 HMA Binder 0.21 977 ton  $                  78   $        76,190  

63360 HMA Base 0.50 2344 ton  $                  67   $      157,069  

63360 ATPB 0.333333 1563 ton  $                  68   $      105,494  

63360 Gravel 1.00 2347 cy  $                  37   $        86,827  

63360 Granular SG 1.00 2347 cy  $                  24   $        56,320  

HMA/lane-mile  $      531,718  
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Below are the costs associated with the connectors. 

Connector CG ALTERNATIVE 

Area (sf) Type D Vol Unit Unit Cost Cost 

63360 JPCP 0.90 2102 cy  $               385   $      809,356  

63360 PCTPB 0.33 1563 ton  $               260   $      406,349  

63360 Subbase 1.00 2347 cy  $                  36   $        84,480  

JPCP/lane-mile  $  1,300,184  

63360 HMA Top  0.125 586 ton $85.00   $        49,817  

63360 HMA Binder 0.21 977 ton  $                  78   $        76,190  

63360 HMA Base 0.50 2344 ton  $                  67   $      157,069  

63360 ATPB 0.333333 1563 ton  $                  68   $      105,494  

63360 Gravel 1.00 2347 cy  $                  37   $        86,827  

63360 Granular SG 1.00 2347 cy  $                  24   $        56,320  

HMA/lane-mile  $      531,718  

       

Connector Viaduct ALTERNATIVE 

Area (sf) Type D Vol Unit Unit Cost Cost 

63360 JPCP 0.73 1711 cy  $               385   $      658,778  

63360 PCTPB 0.33 1563 ton  $               260   $      406,349  

63360 Subbase 1.00 2347 cy  $                  36   $        84,480  

JPCP/lane-mile  $  1,149,607  

63360 HMA Top  0.125 586 ton $85.00   $        49,817  

63360 HMA Binder 0.21 977 ton  $                  78   $        76,190  

63360 HMA Base 0.50 2344 ton  $                  67   $      157,069  

63360 ATPB 0.333333 1563 ton  $                  68   $      105,494  

63360 Gravel 1.00 2347 cy  $                  37   $        86,827  

63360 Granular SG 0.50 1173 cy  $                  24   $        28,160  

HMA/lane-mile  $      503,558  
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Below are the costs associated with the ramps. 

Ramp CG ALTERNATIVE 

Area (sf) Type D Vol Unit Unit Cost Cost 

63360 JPCP 0.90 2102 cy  $               385   $      809,356  

63360 PCTPB 0.33 1563 ton  $               260   $      406,349  

63360 Subbase 1.00 2347 cy  $                  36   $        84,480  

JPCP/lane-mile  $  1,300,184  

63360 HMA Top  0.125 586 ton $85.00   $        49,817  

63360 HMA Binder 0.21 977 ton  $                  78   $        76,190  

63360 HMA Base 0.50 2344 ton  $                  67   $      157,069  

63360 ATPB 0.333333 1563 ton  $                  68   $      105,494  

63360 Gravel 1.00 2347 cy  $                  37   $        86,827  

63360 Granular SG 1.00 2347 cy  $                  24   $        56,320  

HMA/lane-mile  $      531,718  

       

Ramp Viaduct ALTERNATIVE 

Area (sf) Type D Vol Unit Unit Cost Cost 

63360 JPCP 0.90 2102 cy  $               385   $      809,356  

63360 PCTPB 0.33 1563 ton  $               260   $      406,349  

63360 Subbase 1.00 2347 cy  $                  36   $        84,480  

JPCP/lane-mile  $  1,300,184  

63360 HMA Top  0.125 586 ton $85.00   $        49,817  

63360 HMA Binder 0.21 977 ton  $                  78   $        76,190  

63360 HMA Base 0.50 2344 ton  $                  67   $      157,069  

63360 ATPB 0.333333 1563 ton  $                  68   $      105,494  

63360 Gravel 1.00 2347 cy  $                  37   $        86,827  

63360 Granular SG 1.00 2347 cy  $                  24   $        56,320  

HMA/lane-mile  $      531,718  
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Below are the initial costs associated with the local streets.  

LocalCG ALTERNATIVE 

Area (sf) Type D Vol Unit Unit Cost Cost 

63360 JPCP 0.81 1907 cy  $               385   $      734,067  

63360 PCTPB 0.00 0 ton  $               260   $                 -    

63360 Subbase 1.00 2347 cy  $                  36   $        84,480  

JPCP/lane-mile  $      818,547  

63360 HMA Top  0.125 586 ton $85.00   $        49,817  

63360 HMA Binder 0.21 977 ton  $                  78   $        76,190  

63360 HMA Base 0.50 2344 ton  $                  67   $      157,069  

63360 ATPB 0.00 0 ton  $                  68   $                 -    

63360 Gravel 1.00 2347 cy  $                  37   $        86,827  

63360 Granular SG 0.50 1173 cy  $                  24   $        28,160  

HMA/lane-mile  $      398,063  

       

Local Viaduct ALTERNATIVE 

Area (sf) Type D Vol Unit Unit Cost Cost 

63360 JPCP 0.81 1907 cy  $               385   $      734,067  

63360 PCTPB 0.00 0 ton  $               260   $                 -    

63360 Subbase 1.00 2347 cy  $                  36   $        84,480  

JPCP/lane-mile  $      818,547  

63360 HMA Top  0.125 586 ton $85.00   $        49,817  

63360 HMA Binder 0.21 977 ton  $                  78   $        76,190  

63360 HMA Base 0.50 2344 ton  $                  67   $      157,069  

63360 ATPB 0.00 0 ton  $                  68   $                 -    

63360 Gravel 1.00 2347 cy  $                  37   $        86,827  

63360 Granular SG 0.50 1173 cy  $                  24   $        28,160  

HMA/lane-mile  $      398,063  
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Life Cycle Costs- Flexible Pavement  
 I-81 

CG- I81 

Year Description Activity Cost 

Present 
Worth 
Factor Present Worth 

0 Reconstruction  $     559,877.71  1  $  559,877.71  

5 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks $1,186.67  0.862609  $      1,023.63  

11 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.722421  $          857.28  

15 3" AC Overlay  $     116,036.80  0.641862  $    74,479.61  

20 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.553676  $          657.03  

26 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.463695  $          550.25  

30 Full Depth HMA Reconstruction  $     332,286.24  0.411987  $  136,897.53  

35 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.355383  $          421.72  

41 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.297628  $          353.19  

  Total  $ 1,015,320.77     $  775,117.94  

 

Viaduct- I81 

Year Description Present Cost 

Present 
Worth 
Factor Present Worth 

0 Reconstruction  $     559,877.71  1  $  559,877.71  

5 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.862609  $      1,023.63  

11 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.722421  $          857.28  

15 3" AC Overlay  $     116,036.80  0.641862  $    74,479.61  

20 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.553676  $          657.03  

26 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.463695  $          550.25  

30 Full Depth HMA Reconstruction  $     332,286.24  0.411987  $  136,897.53  

35 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.355383  $          421.72  

41 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.297628  $          353.19  

  Total  $ 1,015,320.77     $  775,117.94  
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I-690 

CG-I690 

Year Description Present Cost Present Worth Factor Present Worth 

0 Reconstruction  $            559,877.71  1  $  559,877.71  

5 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                1,186.67  0.862608784  $      1,023.63  

11 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                1,186.67  0.722421277  $          857.28  

15 3" AC Overlay  $            116,036.80  0.641861947  $    74,479.61  

20 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                1,186.67  0.553675754  $          657.03  

26 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                1,186.67  0.463694727  $          550.25  

30 Full Depth HMA Reconstruction  $            332,286.24  0.41198676  $  136,897.53  

35 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                1,186.67  0.355383398  $          421.72  

41 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                1,186.67  0.297628001  $          353.19  

  Total  $        1,015,320.77     $  775,117.94  

 

Viaduct- I690 

Year Description Present Cost Present Worth Factor Present Worth 

0 Reconstruction  $            531,717.71  1  $  531,717.71  

5 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                1,186.67  0.862608784  $      1,023.63  

11 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                1,186.67  0.722421277  $          857.28  

15 3" AC Overlay  $            116,036.80  0.641861947  $    74,479.61  

20 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                1,186.67  0.553675754  $          657.03  

26 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                1,186.67  0.463694727  $          550.25  

30 Full Depth HMA Reconstruction  $            332,286.24  0.41198676  $  136,897.53  

35 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                1,186.67  0.355383398  $          421.72  

41 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                1,186.67  0.297628001  $          353.19  

  Total  $            987,160.77     $  746,957.94  
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Connector  

CG-Connector 

Year Description Present Cost Present Worth Factor Present Worth 

0 Reconstruction  $              531,717.71  1  $              531,717.71  

5 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                  1,186.67  0.862608784  $                  1,023.63  

11 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                  1,186.67  0.722421277  $                     857.28  

15 3" AC Overlay  $              116,036.80  0.641861947  $                74,479.61  

20 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                  1,186.67  0.553675754  $                     657.03  

26 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                  1,186.67  0.463694727  $                     550.25  

30 Full Depth HMA Reconstruction  $              332,286.24  0.41198676  $              136,897.53  

35 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                  1,186.67  0.355383398  $                     421.72  

41 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                  1,186.67  0.297628001  $                     353.19  

  Total  $             987,160.77     $             746,957.94  

 

Viaduct- Connector 

Year Description Present Cost Present Worth Factor Present Worth 

0 Reconstruction  $              503,557.71  1  $              503,557.71  

5 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                  1,186.67  0.862608784  $                  1,023.63  

11 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                  1,186.67  0.722421277  $                     857.28  

15 3" AC Overlay  $              116,036.80  0.641861947  $                74,479.61  

20 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                  1,186.67  0.553675754  $                     657.03  

26 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                  1,186.67  0.463694727  $                     550.25  

30 Full Depth HMA Reconstruction  $              332,286.24  0.41198676  $              136,897.53  

35 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                  1,186.67  0.355383398  $                     421.72  

41 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $                  1,186.67  0.297628001  $                     353.19  

  Total  $             959,000.77     $             718,797.94  
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Ramps 

CG-Ramp 

Year Description Present Cost 

Present 
Worth 
Factor Present Worth 

0 Reconstruction  $     531,717.71  1  $  531,717.71  

5 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.862609  $      1,023.63  

11 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.722421  $          857.28  

15 3" AC Overlay  $     116,036.80  0.641862  $    74,479.61  

20 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.553676  $          657.03  

26 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.463695  $          550.25  

30 Full Depth HMA Reconstruction  $     332,286.24  0.411987  $  136,897.53  

35 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.355383  $          421.72  

41 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.297628  $          353.19  

  Total  $     987,160.77     $  746,957.94  

 

Viaduct- Ramp 

Year Description Present Cost 

Present 
Worth 
Factor Present Worth 

0 Reconstruction  $     531,717.71  1  $  531,717.71  

5 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.862609  $      1,023.63  

11 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.722421  $          857.28  

15 3" AC Overlay  $     116,036.80  0.641862  $    74,479.61  

20 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.553676  $          657.03  

26 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.463695  $          550.25  

30 Full Depth HMA Reconstruction  $     332,286.24  0.411987  $  136,897.53  

35 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.355383  $          421.72  

41 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.297628  $          353.19  

  Total  $     987,160.77     $  746,957.94  
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Local Streets 

CG-Local 

Year Description Present Cost 

Present 
Worth 
Factor Present Worth 

0 Reconstruction  $     398,063.31  1  $  398,063.31  

5 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.862609  $      1,023.63  

11 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.722421  $          857.28  

15 3" AC Overlay  $     116,036.80  0.641862  $    74,479.61  

20 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.553676  $          657.03  

26 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.463695  $          550.25  

30 Full Depth HMA Reconstruction  $     332,286.24  0.411987  $  136,897.53  

35 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.355383  $          421.72  

41 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.297628  $          353.19  

  Total  $     853,506.37     $  613,303.54  

 

Viaduct- Local 

Year Description Present Cost 

Present 
Worth 
Factor Present Worth 

0 Reconstruction  $     398,063.31  1  $  398,063.31  

5 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.862609  $      1,023.63  

11 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.722421  $          857.28  

15 3" AC Overlay  $     116,036.80  0.641862  $    74,479.61  

20 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.553676  $          657.03  

26 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.463695  $          550.25  

30 Full Depth HMA Reconstruction  $     332,286.24  0.411987  $  136,897.53  

35 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.355383  $          421.72  

41 
Fill Longitudinal Cracks/Joints 
Route & Seal Trans. Thermal Cracks  $          1,186.67  0.297628  $          353.19  

  Total  $     853,506.37     $  613,303.54  

 



35 
 

 

Life Cycle Costs- Rigid Pavement  
I-81  

I81 -CG 

Year Description Activity Cost 

Present 
Worth 
Factor Present Worth 

0 Reconstruct PCC  $      1,375,473.24  1.00  $     1,375,473.24  

20 Profile Grind  $           69,203.20  0.55  $           38,316.13  

30 1% Slab replacement  $           55,989.26  0.41  $           23,066.83  

40 1.5% slab replacement  $           83,983.89  0.31  $           25,745.84  

40 Saw and Seal Joints with preformed joint sealer  $           81,312.00  0.31  $           24,926.75  

40 Profile Grind  $           69,203.20  0.31  $           21,214.71  

  TOTAL  $     1,735,164.80     $     1,508,743.51  

 

I81 - Viaduct 

Year Description Present Cost 

Present 
Worth 
Factor Present Worth 

0 Reconstruct PCC  $      1,450,762.13  1.00  $     1,450,762.13  

20 Profile Grind  $           69,203.20  0.55  $           38,316.13  

30 1% Slab replacement  $           60,754.31  0.41  $           25,029.97  

40 1.5% slab replacement  $           91,131.46  0.31  $           27,936.97  

40 Saw and Seal Joints with preformed joint sealer  $           81,312.00  0.31  $           24,926.75  

40 Profile Grind  $           69,203.20  0.31  $           21,214.71  

  TOTAL  $     1,822,366.30     $     1,588,186.67  
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I-690 

I690-CG 

Year Description Present Cost 

Present 
Worth 
Factor Present Worth 

0 Reconstruct PCC  $      1,375,473.24  1.00  $     1,375,473.24  

20 Profile Grind  $           69,203.20  0.55  $           38,316.13  

30 1% Slab replacement  $           55,989.26  0.41  $           23,066.83  

40 1.5% slab replacement  $           83,983.89  0.31  $           25,745.84  

40 Saw and Seal Joints with preformed joint sealer  $           81,312.00  0.31  $           24,926.75  

40 Profile Grind  $           69,203.20  0.31  $           21,214.71  

  TOTAL  $     1,735,164.80     $     1,508,743.51  

 

I690 - Viaduct 

Year Description Present Cost 

Present 

Worth 

Factor Present Worth 

0 Reconstruct PCC  $      1,300,184.36  1.00  $     1,300,184.36  

20 Profile Grind  $           69,203.20  0.55  $           38,316.13  

30 1% Slab replacement  $           51,224.22  0.41  $           21,103.70  

40 1.5% slab replacement  $           76,836.33  0.31  $           23,554.70  

40 Saw and Seal Joints with preformed joint sealer  $           81,312.00  0.31  $           24,926.75  

40 Profile Grind  $           69,203.20  0.31  $           21,214.71  

  TOTAL  $     1,647,963.30     $     1,429,300.36  
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Connectors  

Connector-CG 

Year Description Present Cost 

Present 
Worth 
Factor Present Worth 

0 Reconstruct PCC  $      1,300,184.36  1.00  $      1,300,184.36  

20 Profile Grind  $           69,203.20  0.55  $           38,316.13  

30 1% Slab replacement  $           51,224.22  0.41  $           21,103.70  

40 1.5% slab replacement  $           76,836.33  0.31  $           23,554.70  

40 Saw and Seal Joints with preformed joint sealer  $           81,312.00  0.31  $           24,926.75  

40 Profile Grind  $           69,203.20  0.31  $           21,214.71  

  TOTAL  $     1,647,963.30     $     1,429,300.36  

 

Connector- Viaduct 

Year Description Present Cost 

Present 
Worth 
Factor Present Worth 

0 Reconstruct PCC  $      1,149,606.58  1.00  $      1,149,606.58  

20 Profile Grind  $           69,203.20  0.55  $           38,316.13  

30 1% Slab replacement  $           41,694.13  0.41  $           17,177.43  

40 1.5% slab replacement  $           62,541.20  0.31  $           19,172.43  

40 Saw and Seal Joints with preformed joint sealer  $           81,312.00  0.31  $           24,926.75  

40 Profile Grind  $           69,203.20  0.31  $           21,214.71  

  TOTAL  $     1,473,560.31     $     1,270,414.04  
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Ramps 

Ramp- CG 

Year Description Present Cost 

Present 
Worth 
Factor Present Worth 

0 Reconstruct PCC  $     1,300,184.36  1  $      1,300,184.36  

20 Profile Grind  $           69,203.20  0.553676  $           38,316.13  

30 1% Slab replacement  $           51,224.22  0.411987  $           21,103.70  

40 1.5% slab replacement  $           76,836.33  0.306557  $           23,554.70  

40 Saw and Seal Joints with preformed joint sealer  $           81,312.00  0.306557  $           24,926.75  

40 Profile Grind  $           69,203.20  0.306557  $           21,214.71  

  TOTAL  $     1,647,963.30     $     1,429,300.36  

 

Ramp- Viaduct 

Year Description Present Cost 

Present 

Worth 

Factor Present Worth 

0 Reconstruct PCC  $     1,300,184.36  1  $      1,300,184.36  

20 Profile Grind  $           69,203.20  0.553676  $           38,316.13  

30 1% Slab replacement  $           51,224.22  0.411987  $           21,103.70  

40 1.5% slab replacement  $           76,836.33  0.306557  $           23,554.70  

40 Saw and Seal Joints with preformed joint sealer  $           81,312.00  0.306557  $           24,926.75  

40 Profile Grind  $           69,203.20  0.306557  $           21,214.71  

  TOTAL  $     1,647,963.30     $     1,429,300.36  
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Local Streets 

Local- CG 

Year Description Present Cost 

Present 
Worth 
Factor Present Worth 

0 Reconstruct PCC  $         818,546.67  1  $        818,546.67  

20 Profile Grind  $           69,203.20  0.553676  $           38,316.13  

30 1% Slab replacement  $           46,459.17  0.411987  $           19,140.56  

40 1.5% slab replacement  $           69,688.76  0.306557  $           21,363.57  

40 Saw and Seal Joints with preformed joint sealer  $           81,312.00  0.306557  $           24,926.75  

40 Profile Grind  $           69,203.20  0.306557  $           21,214.71  

  TOTAL  $     1,154,413.00     $        943,508.40  

 

Local- Viaduct 

Year Description Present Cost 

Present 
Worth 
Factor Present Worth 

0 Reconstruct PCC  $         818,546.67  1  $        818,546.67  

20 Profile Grind  $           69,203.20  0.553676  $           38,316.13  

30 1% Slab replacement  $           46,459.17  0.411987  $           19,140.56  

40 1.5% slab replacement  $           69,688.76  0.306557  $           21,363.57  

40 Saw and Seal Joints with preformed joint sealer  $           81,312.00  0.306557  $           24,926.75  

40 Profile Grind  $           69,203.20  0.306557  $           21,214.71  

  TOTAL  $     1,154,413.00     $        943,508.40  
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