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ABSTRACT: Road building requires substantial 

investments that go towards repair and construction 

of infrastructure. For developing countries, like 

India, it can be difficult to save money for new 

infrastructural projects. The emphasis is turning 

toward the construction of long-term performing 

pavement that are built to withstand increased 

loads, traffic intensity, or high tire pressure. This 

study examines the benefits of using a different 

material, concrete pavements, to replace 

bituminous ones. Concrete pavements provide 

economic and environmental benefits, as well as 

improving traffic safety, due to its higher visibility. 

 

Keywords:Bituminous pavement, Concrete 

pavement, Life Cycle Analysis. 

 

I. INTRODUCTION 
India has been struggling with expenses 

for new road projects. They also lack the necessary 

funds for maintenance and repairs of roads, which 

often become unusable. Today, we are more 

focused on the construction of long lasting 

pavements. Most of our roads are made from 

bituminous paving material. Bituminous pavement 

shows early signs of stiffness due to increasing 

loads, intensity of traffic, high tyre pressure, etc. 

Common forms of distresses in bituminous paving 

materials is rutting, cracking, aging etc. These 

distresses get more severe in hot climates like India 

as it is highly sensitive to temperature. A concrete 

road is better than an asphalt one because it is 

heavier, more resistant to cracks and lasts a long 

time. White topping consists of applying a cement 

mixture over an asphalt one to lengthen the lifespan 

of the asphalt (and increase readability as well). 

Pavement's life-cycle cost depends on your initial 

investment and the amount of maintenance or 

rehabilitation you need. Different types of 

pavements will require slightly different amounts, 

depending on their various benefits. For example, if 

your pavement is economically beneficial, you may 

want to choose bituminous or concrete at a variety 

of prices with low-long term investments.[1] 

 

II. OBJECTIVES OF STUDY 
1. The main objective is to calculate the total cost 

of pavement by using Life-Cycle Lost analysis. 

This will assist in selecting an appropriate 

pavement system. 

2. Flexible and Rigid Pavements: Which is the 

Cheaper Option. 

3. Alternative for the Maintaining and 

Rehabilitation Needed in Bituminous 

Pavements. 
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III. METHODOLOGY LIFE CYCLE COST ANALYSIS PROCEDURE[2] 

 
Figure1. 

 

The steps involved in the LCCA methodology are 

as follows: 

1. Estimatetheinitialconstruction cost. 

2. Estimatemaintenancecost. 

3. Estimateroadusercosts 

4. Determinelife-cyclecost. 

 

An investigation on the cost of pavements 

found that when life cycle cost analysis was done 

through net present value formula, IRC SP-30 was 

used. 

Agency costs are calculated from the district 

scheduleofrates ofPublicWorks Department (PWD) 

Puneregion. 

 

The procedures of construction and estimates 

werestudiedfromcasestudies 

doneonthreedifferentroads. 

 

1) Construction of pavements UTWT and TWT, 

MadhubanareaatoldSanghviwardno59, PCMC. 

2) ConstructionofPQCpavementroadfromChaphe

karchowktobridgeonPavanaRivertowardsTherg

aon.PCMC 

3) Developmentof45.00WwideroadfromPuneAla

ndiroadtoDabhadewastiinPCMCarea. 

 

IV. LIFECYCLECOSTANALYSIS 
This story is written in 2020, so we're 

going to talk about the future. 20 years from now, 

things will   be more inflationary and more 

expensive, so they'll need to take that into account 

when they do this research. 
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1. LifeCycleCostofBituminousPavements 

1) Construction costofbituminouspavements. 

 

Table1.ConstructionCost ofBituminousPavements 

PavementCrust  

Cost/km 

Length(

m) 

Thickne

ss 

(mm) 

Width 

(m) 

Rate(Rs) 

Bituminous 

Concrete 

 

3,272,800 

 

1000 

 

40 

 

10 

8182.00 

/Cum 

DenseBitumin

ous 

Macadam 

 

 

7,115,000 

 

 

1000 

 

 

100 

 

 

10 

 

7115.0 

/Cum 

WetMix 

Macadam 

 

2,875,000 

 

1000 

 

250 

 

10 

1150.00 

/Cum 

GranularSub- 

Base 

 

3,175,000 

 

1000 

 

250 

 

10 

1270.00 

/Cum 

 

PrimeCoat 

 

210,000 

 

1000 

1 

Coats 

 

10 

21.00 

/Sqm. 

 

TackCoat 

 

350,000 

 

1000 

2 

Coats 

 

10 

17.50 

/Sqm. 

InitialCost 16,997,800     

 

2. Maintenancecostofbituminouspavement 

Overlay shall be provided at every 10th year 

afterconstruction for strengthening of existing 

pavement having a75mm DBM layer and 40mm 

BC layer. Overlay cost is showninTableII. 

 

According to MoRTH guidelines a layerof 

25mmBC is to be providedonce in5 years. Cost of 

overlaysisshowninTableIII. 

 

Table2.PeriodicResurfacingineveryFiveYears(BC25mm) 

 

Pavement 

Layer 

Cost/k 

m 

Length 

(m) 

Thick(m 

m) 

Width 

(m) 

Rate 

(Rs) 

Bituminous 

Concrete 

2,045,5 

00 

1000 25 10 8182.0/ 

Cum 

 

 

Year 

 

Costper Km. 

 

InflatedCost@5.50%p.a. 

5
th
Year 2,045,500 2,820,422.96 

14
th
Year 2,045,500 4,566,530.66 

18
th
Year 2,045,500 5,657,130.76 

Total 6,136,500 13,044,084 

 

Table3.CostofOverlaytobeprovided atevery10th year 

 

OverlayLaye

r 

Cost/km 
Lengt

h 

(m) 

Thick( 

mm) 

Width 

(m) 

Rate 

(Rs) 

Bituminous 

Concrete 
 

3,272,80

0 

 

1000 

 

40 

 

10 

8182.0 

/Cum 

Dense 
Bitumino

usMacad

 

 

5,336,25

 

 

1000 

 

 

75 

 

 

10 

 

7115.0 

/Cum 
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am 0 

TackCoat  1000 2 10 17.50 

 

 

OverlayYear InitialCost(Rs) InflatedCost@5.50%p.a. 

10thYear 8,959,050 16,145,035.95 

Total 8,959,050 16,145,036 

 

2) Life Cycle Cost of Concrete PavementConstructioncostofconcretepavements. 

Table4.ConstructionCostofConcretePavements 

 

 
 

MaintenancecostofConcretePavements 

JointSealing:50%ofthejointsealantsaretobereplacedi

nevery5year: 

Joint Length: ContractionJoint lengthperkm. 

for10m widecarriageway10000m 

LongitudinalJointlengthfor1kmandtwojointsin10m

width10000m 

Length to be replaced every 5 years is 30% of total 

lengthContractionjoint=3333.333m 

Longitudinaljoint=3333.333m 

Costofjointsealsin showninTableV 
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Table5. CostofJointSeals(Preformed Seals)perKm 

MaintenanceCostofJointsSealing 

Maintenance

Year 

MaintenanceC

ost(Rs.) 

Inflated 

Cost@5.5

0%p.a. 

5thYear 833,333 1,149,035.

67 

10thYea

r 

833,333 1,501,743.

67 

15thYea

r 

833,333 1,962,718.

92 

20thYea

r 

833,333 2,565,195.

13 

Total 3,333,3

33 

7,178,693 

 

Concretespalling: - 

 350,000  Coats  /Sqm. 

 

InitialCost 
 

8,959,050 

    

 

0.5%ofJointlength forawidthof500mmin every10 years10thyearspallingconcrete=50Sqm 

Repairs ofconcretespalling=50*6889.2=Rs 344460 

 

Table6.TotalCostandInflatedCostofConcreteSpalling 

 

 
 

3) LifeCycleCost ofOverlays 

Lifecyclecostof bituminousoverlays 

BituminousOverlays 

 

Table7.LCCofBituminousOverlays 
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3. LifecyclecostofConcreteoverlays 

2) ConstructioncostofThinWhitetoppingoverlay 

 

Table8.ThinWhitetoppingoverlay 

Pavement 

Layer 

Cost/km Length 

(m) 

Thick 

(mm) 

Width 

(m) 

Rate 

(Rs) 

ThinWhite 

Topping(TWT

) 

 

 

8,6,11,500 

 

 

1000 

 

 

150 

 

 

10 

 

5741.0 

/Cum 

 

Milling 

 

26,775 

 

1000 

 

50 

 

10 

53.6/C 

um 

InitialCost 8,638,300     

 

 
 

3) ConstructioncostofUltra-ThinWhitetoppingoverlay 

 

Table8.Ultra-ThinWhitetoppingOverlay 

 

PavementLa

yer 

 

Cost/km 

Length 

(m) 

Thick(m

m) 

Width(

m) 

 

Rate(Rs) 

Ultra-

ThinWhiteTo

pping 

(UTWT) 

 

 

 

5,741,000 

 

 

 

1000 

 

 

 

100 

 

 

 

10 

 

 

5741.0/C 

um 

Milling 26,775 1000 50 10 53.6/Cum 

InitialCost 5,767,800     

 

4) Maintenancecostforconcreteoverlayswillbesameasthatofnewconcreteroads. 

 

Table9.MaintenancecostofConcretePavements 

 

Stages Initialcost Inflatedcost 

Jointsealing 3,333,333 7,178,693 

Concretespalling 344,460 620,749 

Total 3,677,793 7,799,442 

 

RoadUserCost. 

1. VehicleOperatingCost(VOC): - 

User cost are those that borne by the 

vehicles thattravel on the road. These cost comprise 

of Vehicle 

OperatingCost(VOC),timecostsofpassengerandcom

moditiesintransit and accident cost. In the Present 

analysis, only VOC isconsidered, assuming the 

other two costs are equal in bothtypes of 

pavements. VOC consists of wear and tear of 

vehicle,fuel,lubricants,depreciationandfixedcost.Ith

asbeenobserved that a well-constructed bituminous 

concrete surfacehas a smooth riding quality with a 

roughness index around2000 mm/km but the riding 

quality deteriorate with traffic andmay reach value 

of roughness of 4000 mm/km in a few yearsand 

renewal wearing course is givenat the stage to 

improvethe 
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ridingquality.Ontheotherhand,initialroughnessofce

ment concrete surface is maintained almost 

throughout itslife with very little deterioration, for 

comparison of life cyclecost, roughness of 

bituminous surface is taken as 3000 

mm/kmandforconcretesurface2000mm/km. 

 

isfoundfromIRCSP:30Manualofeconomicevaluatio

n for transportation projects. Annual growth in 

traffic7.5%andinflationrateof7.5%isconsidered. 

 

VOC is calculatedas VOCperyear=(No.of 

vehicleperday) 

*(365)*(VOCRs /km) 

 

CalculationofVOCisshowninTableXI 

Traffic volume survey was conducted manually 

forthreedays,twelvehoursdaily 

andnumberofcommercialvehicles 

perdaywereconsidered. 

 

 

Table10.TrafficVolumeCount 

SiteName ChaphekarChowk Dabhadewasti, 

Charholi 

 CVPD CVPD 

Day D1 D2 D3 D1 D2 D3 

Time(9amto 9pm)       

9.00- 10.00 58 61 58 58 59 63 

10.00-11.00 61 58 58 59 64 61 

11.00-12.00 48 51 55 69 67 64 

12.00-01.00 53 55 52 57 61 59 

01.00-02.00 49 47 52 52 48 47 

02.00-03.00 55 51 47 45 53 43 

03.00-04.00 48 50 49 58 56 55 

04.00-05.00 50 48 53 54 51 59 

05.00-06.00 55 53 55 61 59 66 

06.00-07.00 57 61 60 53 66 61 

07.00-08.00 62 58 56 58 61 60 

08.00-09.00 63 60 65 68 67 66 

Total 659 653 660 692 712 704 

Average 657.33 702.67 

 657 703 

 

 2. FuelSaving 

In USA, a study was made and it was 

observed thatthere is fuel saving of 20% on 

concrete road as compared 

tobituminousroadshavingsameroughnessindex. 

 

In India, central road research institute 

(CRRI), NewDelhialsomadesimilarstudyonDelhi-

Agra(NH-2)andfound that there is a fuel saving of 

14% on concrete roads ascompared to bituminous 

roads forcommercial vehicles. Dueto increase 

intraffic onroads and rising inthe fuel prices inthe 

international market, the impact of fuel saving has 

beenfoundquite 

importantascomparedtoextrainitialcostofconcretero

adoverbituminousroad. 

 

A case study on Durable and cost effective 

concreteoverlay oncity bituminous roads: White 

topping by BinodKumar, Scientist, CRRI also 

states that there is 10% – 

15%fuelsavingforheavyvehiclesonconcreteroads. 

Annualfuelsaving(Rs)=No.ofCVPD*365*14/100*1

/4 

*58 

14/100=14%fuelsaving,1/4=(4kmperlitre),Inflation

rate 

-5%indiesel cost 

 

CalculationofFuelsavingisshownin tableXII 

 

V. RESULTS AND DISCUSSION 
Lifecyclecostcomparisonofnewbituminousandconcr

etepavementsisshowninTableXIII 

LifeCycleCostComparisonofNewBituminousPave

mentsXIV 

 

 



 

      

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 4, Issue 9 Sep. 2022,   pp: 1132-1143 www.ijaem.net    ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-040911321143   Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal  Page 1139 

VI. CONCLUSION 
1) Life cycle cost analysis shows that even if 

the initial costof concrete pavements is high the net 

present value ofconcrete pavements is Rs 193 

lakhs/km (5%) less thanbituminous pavements. 

2) Life cycle cost analysis of overlays shows 

that the netpresentvalueofultra-

thinwhitetoppingisRs283lakhs/km (7%) less and of 

thin white topping is Rs 

254lakhs/km(6%)lessthanthecostofbituminousoverl

ays. 

3) When the net present value of bituminous 

overlays 

andconcretewhitetoppingswithoutconsideringvehicl

eoperating cost and fuel saving the total cost of 

bituminousoverlaysisRs172lakhsandthatofconcrete

whitetoppings is Rs 107 lakhs for thin white 

topping and Rs 78lakhs for ultra-thin white 

topping, which is 38% and 

55%lesserthanbituminous overlays. 

4) LCCAconcludesthatconcretepavementsare

morebeneficialthanbituminouspavementsandconcre

teoverlayscanbeconsideredasbeneficialoptionforreh

abilitationofexistingbituminouspavements. 
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Table11.VehicleOperatingCost 
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Table12.FuelSaving 
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Table13.LifeCycleCostComparisonofBituminousandConcretePavements 
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Table14.LifeCycleCost ComparisonofBituminousandConcreteOverlays 


