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Example: Find the annual revenue resulted from reduction in the vehicle operation
and travel time costs as a result of rehabilitation old road in Iraq (Case study: Abu Gar quarry
project).
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S yall gy 3l g i Vg 368510 Ban g AIS: (1) g2

average no.
fuel cost tire cost tire/vehicle Oil cost
uUs$/I ID/1 US$/tire ID/tire us$/l | ID/I
passenger car 0.035 400 30 37500 4 1.75 2187.5
medium truck | 0.02 400 200 250000 8 1 1250
large truck 0.02 400 200 250000 16 1 1250
PCOstball 458 0 aladia dpbuadal) ilslz(2 ) Joa>
Link | Pavement IRI Average IRI Fuel Tire life Qil
type | condition [m/km] influenced speed consumption [1000 consumption
[km/h] [1I/km] km] [1*1000 km]
4 Good 4 80 0.073 40.7 2.15
11 Bad- very 14 35 0.157 0.8 7.3
bad
M T gia S5 48 ja pladind direddl Cilsliz(3 ) Jooa
Link | Pavement IRI Average IRI Fuel Tire life Qil
No. | condition [m/km] influenced speed consumption [1000 consumption
[km/h] [I/km] km] [1*1000 km]
4 Good 4 70 0.148 40.7 3.67
11 Bad- very 14 27 0.308 0.8 10.34
bad
LT3 S S8 aladiad dpiradil) CAlSh:((4) Jga
Link Pavement IRI Average IRI Fuel Tire life Qil
No. condition [m/km] influenced speed consumption [1000 consumption
[km/h] [I/km] km] [1*1000 km]
4 Good 4 60 0.168 40.7 5.75
11 Bad- very 14 20 0.389 0.8 14.5
bad
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Gl U gl dade( 5 )dsn

time value
US$ [Person- | ID/Person-
year Hour Hour
2010 1.0464 1308
2015 1.2752 1594
2020 1.4519 1814
2025 1.6701 2087
2030 1.9332 2416
2035 2.1567 2696

A gaall b ol) dads (6 ) s>

time value
ID/ton-
year US$ / ton-Hour Hour
2010 0.0186 23.25
2015 0.0184 23
2020 0.0175 21.875
2025 0.0165 20.625
2030 0.0154 19.25
2035 0.0146 18.25
g yal) Jurs 8IS
PC Jadd Qs

link type 4 z ssall & yhll

QS A8 je-aS\ )l 29.2=(.073 x400 =258 ) 44lS

Gl A a8\l 3.686= 40700\ 37500 x4 )= <l jUa¥) Jhasi 46l<

QIS A8 ye-aS\ i 4,703 =1000\( 2187.5 X2.15 )= s &S

Gy o) J 5 oS 250000 ¢ o 8l AilSx 0,15 Alaall 48 ¢ s 12000000 &S el jrn i ji
GIS ) A8 ye-aS\ L 7.2= 250000\ 12000000 X 0.15)= diluall 48

S ) A€ jamaS\ i 44,789 = il A8 ya Jaiudid 4,181 A1)

link type 11 Jull 5 )kl

QS A8 Je-aS\ L 62.8= 0.157 x400 =258 5 44lS

S A oS\l 187.5= 800\( 37500 X4 )= <l jUa¥ Juas 4dlS

QS A8 He-aS\ Ll 15,968 =1000\( 2187.5 X7.3 )= gl ddlS

i ) J i 2S 250000 ¢ ! il ddlSx 0.3 Alaall 43S ¢ L 12000000 48 sall rs (2 i
QS A8 je-aS\ Ll 14.4= 250000\( 12000000 X 0.3)= 4ilyuall 4d<

IS A oS\ L 280.668 = Sl 4 4o il A1) 41y
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MT Jadd als
link type 4 7 sidl 5kl

das 5ie 48 ja-aS\ Hlinn 59.2=(0.148 x400 =248 5l 43l

Ao sie 4 ya-aS\ Hlin 49.14= 40700\ 250000 X8 )= <l Ja¥) Jsassi 44K

Ao gla A8 He-aS\ 5lid 4,588 =1000\( 1250 X3.67 )= s 3l 4dS

& 55 o) J 5 oS 500000 ¢ o) il AilSx 0,15 lall S ¢ Ly 60000000 &S el ja aji
Ao gla A8 ye-aS\ sl 18.00= 500000\( 60000000 X 0.15)= Lluall 43S

Adass sl A yaeaS\ Jln3]30.928 = Aan gia 48 o Jobill 1<) ALY

link type 11 JWwll s yhll

Ao sl A8 je-oS\ i 123.2= 0.308 X400 =28 5l 48l

Ao sie 48 je oS\ L2500 = 800\( 250000 X8 )= <l jay) Jsasi 4dlS

s gie A8 a8\ Ly 12,925 =1000\( 1250 X10.34 )= <5 3 4d<

&y o) 8 i oS 500000 ¢ o) il dilSx 0.3 dlall LK ¢ Ly 60000000 S jall jras (i
ddau gia S a8\ Jlin 36.00= 500000\( 60000000 X 0.3 )= dluall 43l

Uau sie 48 yo-aS\ Hliny 44,789 = IS Il S jo Jusedill 40 44K

Ao gie 4 50-aS\ Hlind 2672.125 = Lo e 458 3o Jbuisd 4,01 4811

LT Jads als

link type 4 7 siaall s yhll

BS A je-aS\ L 67.20= 0.168 x400 =258 5l 44l

8_mS A ya- oS\ 5Lus 98.28=40700\( 250000 X 16 )= <l jUaY) Jaas 43l

308 A je-aS\ Hlind 7,188 =1000\( 1250 X5.75 )= < sa ) 4al

&y O 8 i £ 500000 ¢ o) il dilSx 0,15 Llaal) S ¢ s 60000000 S ol yrss (2 i
3_aS A ya-aS\ L 18.00= 500000\ 60000000 X 0.15)= wluall 4dS

8uS A8 je-aS\ L3]190.668 = 5w A8 ya Jadil A< 481

link type 11 Al 5 k)

BnS A je-aS\ Jld 155.6= 0.389 x400 =258 5l 44l

828 A ye-aS\ s 5000= 800\( 250000 X16 )= <) jda¥) Joass 4d<
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BnS AS ja-aS\ )l 18.125 =1000\( 1250 X14.5 )= s 3N 4dls

& ) 8 e o 500000 ¢ ol pE Ay 0.3 Dlaall 46 ¢l 60000000 S sl jr (g i

B_nS AS a8\ )l 36.00= 500000\( 60000000 X 0.3)= diluall 44lS

808 A ja-aS\ Hln5209.725 = b_yS 4 e Jabedil! 401 A8ISY)

(55251 AL Alaas gl ALE 0 gl yall s il (7 ) 3o

passenger car/ Link type 4 and Link type 11 costs
Link type 4 Link type 11
Fuel consumption 29.200 62.8
tire cost 3.686 187.5
oil consumption cost 4.703 15.96875
maintenance cost 7.200 14.4
Total ID/km-PC 44,789 280.66875
Medium truck / Link 4 and Link 11 costs
Link type 4 Link type 11
Fuel consumption 59.200 123.2
tire cost 49.140 2500
oil consumption cost 4.588 12.925
maintenance cost 18.000 36
Total ID/km-MT 130.928 2672.125
Large truck / Link 4 and Link 11 costs
Link type 4 Link type 11
Fuel consumption 67.200 155.6
tire cost 98.280 5000
oil consumption cost 7.188 18.125
maintenance cost 18.000 36
Total ID/km-LT 190.668 5209.725
i) gad) Jara g Jhudill) IS Jara 3(8) Jgi
LS yall A 0.23 0.66 0.11
Link type PC MT LT
11 280.668 2672.125 5209.725
4 44,789 130.928 190.668
(Sl S (3 8) i) gl 235.879 2541.197 5019.057
(S e-aS\ )l B e )il sall Jana 2,283.54
47.781=(:S) bl Jsh 109,109 | (AS_e\ ki Al e) il sall Jana

(Travel Time) dal cp ) il g

2039 41 2010 e <l sl s (fright) 4 seadl s (passenger) S U Ge il IS alag) GlSaYL

35 JaaaS okl e PC Gl all de juw ilS Sume sl 5o phall J gl A8 jall (3 jaiasall < gl il a3
Aeli\a€ 20 cul€s LT il all L) deliaS 27 JaneS MT il jall de s deli\aS

4els 1.365 =PC = sluall 4 40 (10
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dela 1,769 =MT = idaus siall LS 5ol (o )
el 2.389 = LT = Sl il yall (e

el 70 53elu\aS 80 = PC (slall 48 yo de ju a8 oic = yitall (51 phal) o LS jall (3 painall i l) Ll
LT <l el ZeliaS 60 5 MT il all

 sm il 3yl il 3 5 ianal) 8 1 () S il
4elu 0.597 =PC =@ dball 45 ja (30 )
el 0.682 =MT = dlaus siall LS yall (4

3ele 0,796 = LT = b)) S all (ga 3

(Sl Al g (Aad) G pall s jall (§ ddesad) a3l £(9 )d s>

Ve AT
(iele) (pO) (el)(MT) Il | (ela)(LT) il Gk b
1.365171429 1.769666667 2.38905
35 km/h 27 km/h 20km/h
GO 3 AN
(Relu)(pe) s (Rela)(MT)saad | (el)(LT)3esd g yb b
0.5972625 0.682585714 0.79635
80 km/h 70 km/h 60 km/h
(Aele) 0o G (Aele) 0o G 8 (Aele) 0o 0 G 8
0.768 1.087 1.593

(3\.‘;).“ Cra ) gad) WLasa

QAU ailal) Jaea -1

58 s Leel il LS sall o 30 (348 ol leal) 5 Jims 3 (1.5) 5 & slleall 5 udl 8 S5 (2) 3535 (b ke
:‘;_NIS S g C)M‘} ‘.AAJ\ C,:U.H\ e\a&;'m\ O G

4elu 0.768 =PC
4clu 1.087 =MT

elu1.593 =LT
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(2039-2010) = <l giudl s, dilad) Jaza :(10)d 52>
S 0.23 0.66 0.11
48 pal) A palily) s 2 1.5 1.5
G, dilalf Jara

year PC MT LT (S 54\ bd)
2010-2014 2,008.85 2,132.85 3,124.88 2,213.455
2015-2019 2,448.09 2,599.21 3,808.15 2,697.437
2020-2024 2,787.32 2,959.37 4,335.83 3,071.211
2025-2029 3,206.21 3,404.13 4,987.44 3,5632.770
2030-2034 3,711.30 3,940.40 5,773.14 4,089.307
2035-2039 4,140.37 4,395.95 6,440.58 4,562.078

A ganl) aile Jia -2

(LT) Sl s (1 20 (sl (MT) S pall A saa () im 14 Je Ledbuial ata (fright) 4 seall < o)) sile

b 34 s
(2039-2010) (e ) gieal! A gaall dilad) Jara 1(11)J 52>

S pal) Agaad 0.23 0.66 0.11

(Ok) Hgaadl 0139 0 20 34
gaall ailad) Jara
year PC MT LT (S 5\ o)
2010-2014 0 505.49 1,259.03 472.12
2015-2019 0 500.06 1,245.49 467.04
2020-2024 0 475.60 1,184.57 444.20
2025-2029 0 448.42 1,116.88 418.81
2030-2034 0 418.53 1,042.42 390.89
2035-2039 0 396.78 988.27 370.59

(Aire Lad)l ganlt i gl) dile+(Aima ddud) GilS HlI i gl) ile+lS jall Jidd dile =) gall £ gana

467+2,697+109,109=

(&S e\ ks B 2) 112273=

il g all ana xil gall £ g4 = (annual revenue) 4 gied) A8l i) gal)

65700x112273 =

SAle U3 7376336100=
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HW1:

It is recommended to reconstruction a new road instead old one which has a bad pavement condition.
If the length of the old road is 50 Km, find the length of the new road by which the project has annual
benefit in vehicle operation cost (VOC) equal to 4,000,000,000 ID/year. The characteristics of the old
and new pavement shown in the below table can be used for Mini bus and Trucks to find the vehicle
operation costs

Average Fuel consumption | Tyre life Oil

influenced (L/km) (1000 consumption

speed (Km/h) km) (L*1000 km)
Old pavement condition 30 0.3 0.75 10.5
New pavement condition 80 0.15 80 2.0

Design hour volume (DHV) = 25 Vehicle/hour, K=0.10, mini bus (10 passengers, 4 tyres) =80%
Type 3 (2 passengers, 10 tyres) =20%.

Fuel cost= 500 ID/liter, oil costs = 2500 ID/ liter, (Tyre costs: mini bus = 45000 ID/tyre, Truck=
250000 ID/tyre). Neglect the vehicle maintenance cost.



