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Life Cycle Cost is “ . . . A process for evaluating the total economic worth  

of a usable project segment by analyzing initial costs and discounted

future cost, such as maintenance, user, reconstruction, rehabilitation,

restoring and resurfacing costs, over the life of the project segment.”

Life Cycle Costs was legislative defined in Section 303, Quality 

Improvement, of the National Highway System NHS Designation 

Act of 1995.  The definition was modified by TEA-21 to the definition 

below -

Life Cycle Analysis  - “Economics”

Carlos Rosenberger

Asphalt Institute

Year         Work               Cost       PW      CRF     EUAC

36 year analysis period

4% discount rate

$0 Salvage @ year 36
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Life Cycle Analysis

Time

Cost

Initial 

Cost

Rehabilitation

Routine

Maintenance

Salvage Value

Analysis Period

Idaho 36 years

Initial Performance Period

Accurate Prices

Subgrade / Traffic

User Delay / Traffic / Speed of Construction

Rehabilitation Plan

Overlay Performance Period

Analysis Period

Discount Rate

Salvage Value

Accurate Prices

Initial

Performance 

Period

User Delay

Life  Cycle
Year         Work               Cost       PW      CRF     EUAC

76%

6%

5%

3%

3%

2%
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COST

TIME

NET  PRESENT  VALUE  (PW)

Invested Interest Rate - Inflation Rate  =  Discount rate

Years   

Initial

Performance

Period

? %

Performance  Period

especially initial performance period

significant impact on analysis results
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from:  FHWA –SA-98-079   Life Cycle Cost Analysis in Pavement Design

Note:  Pavements since 1950

Maryland

Maryland
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“The average expected service 

life of flexible pavements is 

greater than 20 years”

Applied Research Associates

Harold L. Von Quintus, P.E.

Jag Mallela

Jane Jiang

Asphalt Pavement Alliance  2008 Survey

Time to:

First Overlay        Second Overlay        Third Overlay       Discount Rate

Avg.          154 12                      114 37

Min.           10                     20                      30                  23

Max.          30                     45                       50                  6

10        14          11

13       13          12

11        16     14        8        10

14    13       15        9       8   14

11 12                  10  14      7    10

14    11                          18

9    13                   10   12

10    11                     10    9

11     17      14  

Total 420 years  /  36 projects  =  11.7 

420 + 18 / 37 projects  =  11.8

pcc bowl has

no overlays in it
Asphalt Institute  MS-1
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Life  Cycle  Analysis_IAC09

6

$ 882,518 / $ 963,803 = 84% LCC

8-inches of HMA base
10-inches of HMA base

13

Representative Costs

Accurate Pavement  Section

Initial Performance Period

Agency Cost Scale

Life Cycle Cost AnalysisUser  Delay

31,150

4,450
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4% growth

30,357

44,078

64,003

92,934

134,942

Begin   End          Total                        Stopped   User Delay

ADT                            ADT      Cost / Day

0        24            59,402             1,012                  $4,651 

Off peak hours

8:00 pm  to  6:00 am

157%

Begin   End        Total                           Stopped   User Delay

ADT                              ADT        Cost / Day

0        24           77,123                          24,049       $21,764 

8        16           77,123                            8,626       $  8,337

20        6     157 % of 77,123  = 12,108                      $805But, if
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Initial Performance Period

Construction Duration

Off Peak Paving Hours

User Delay Scale

Discount Rate

900000

920000

940000

960000

980000

1000000

1020000

1040000

1060000

1080000

1100000

6 5 4 3 2

Percent

P
re

s
e
n

t 
W

o
rt

h
 $

$
$

Initial Low

Initial High

Initial Cost $ 771,157                 Initial Cost   $888,278

Discount Rate
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http://www.whitehouse.gov/omb/circulars_a094_a94_appx-c/

Present Worth Analysis (ln/mi) for -- LCCPub408yr 15/10.xls

15-inch section + ATPB

Interest

4

  Year             Construction Item and/or Material  Quanty Unit   Cost/Unit   Current  Price  PW

0 10"  HMA Base ( 3 - 10 EAL) 7040 sy 57.65$         $223,221 $223,221

0 3" HMA Binder (3 - 10 EAL) 7040 sy 63.00$         $73,181 $73,181

0 2" HMA Wearing (3 - 10 EAL) 7040 sy 76.00$         $58,854 $58,854

0 10"  HMA Base (0.3 - 3 EAL) 4106 sy 57.65$         $130,191 $130,191

0 3" HMA Binder (0.3 - 3 EAL) 4106 sy 63.00$         $42,682 $42,682

0 2"  HMA Wearing (0.3 - 3 EAL) 4106 sy 76.00$         $34,326 $34,326

0 4" ATPB 11146 sy 9.70$           $108,116 $108,116

0 Maint. & Protection of Traffic @10% 1 ls $67,057 $67,057 $67,057

0 Mobilization @5% 1 ls $33,529 $33,529 $33,529

15 Deep Patch 2% (mainline) 141 sy 81.00$         $11,405 $6,333

15 Mill 2" (mainline) 7040 sy 4.00$           $28,160 $15,636

15 2" hma overlay (mainline) 7040 sy 76.00$         $58,854 $32,680

15 Seal Coat Shoulders 4106 sy 1.20$           $4,927 $2,736

15 Maint. & Protection of Traffic @10% 1 ls 10,334.64$  $10,335 $5,738

15 Mobilization @5% 1 ls 5,167.32$    $5,167 $2,869

20 Seal Coat Shoulders 4106 sy 1.20$           $4,927 $2,249

20 Seal 10% of L-joints 528 lf $1.50 $792 $361

20 Maint & Protection of Traffic @ 10% 1 ls $571.92 $572 $261

20 Mobilization @ 5% 1 ls $285.96 $286 $131

25 Same as Year 15 1 ls $118,848 $118,848 $44,582

30 Same as Year 20 1 lf ls $6,577 $2,028

35 Same Scenario as Year 15 1 ls $118,848 $118,848 $30,118

35 Same as Year 20 1 ls $6,577 $6,577 $1,667

40 Salvage (1/2 of Year 35) -1 ls 59,424.00$  -$59,424 -$12,377

20 Total Annual Maintenance ($1825/yr) 40 yr 1,825.00$    $73,000 $33,316

Total Present Worth $939,484

$ 12,377

$ 951,862
= 13 %

Salvage Value

Economic Pavement  Evaluation
(Agency Cost)

Accurate Pricing

Initial Construction Performance Period

Subgrade Strength / Traffic

Future Overlay Performance Period

Everything Else

(User Cost)

+ Off-Peak Paving Hours  + Construction Duration
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BEAUTIFUL !

Asphalt Pavements Are

% of Total

80

7

6

3

3 

Agency Costs


