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Abstract
Project name

Design The Road Which Links The School Discharge Pipe Water
And The Discharge Pipe Water to Al Karama

By: Mohammed Qasem Suliman
Islam Alzebn
Amr Khreshe

Supervisor:-

Eng: Malek Alsharay’eh

Abstract:-

This project aims to design the road which links the school discharge pipe water and the
discharge pipe water to Al Karama, in the town of Samoua within the boundaries of the
structural plan, with a length of approximately 1300 meters and a width of 14 meters in
addition to a central island and two lines with the required traffic lights at a speed of 60
km / h.

The importance of this road is that it is an arterial and vital road, linking a main and
secondary road and there is no alternative, serving many agricultural plots in the area and
many buildings, and will be a source of attraction for urban expansion and alleviate the
pressure inherent in the town

The design of the project will include the implementation of the work space required for
road projects in addition to the design of the road engineering and construction, as well as
the requirements of road design and drainage of rain water taking into account the rules
of safety and security for road users of pedestrians and vehicles
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Type of care

Number | Passenger
of cars
07:00 | 07:15 5 4 1 0
07:15 | 07:30 7 7 0 0
07:30 | 07:45 6 5 0 1
07:45 | 08:00 7 5 1 1
08:00 | 08:15 13 11 0 2
08:15 | 08:30 10 8 1 1
08:30 | 08:45 8 8 0 0
Satarday | 08:45 | 09:00 7 7 0 0
2/11/2019 [09:00 | 09:15 8 7 0 1
09:15 | 09:30 10 8 0 2
09:30 | 09:45 7 7 0 0
09:45 | 10:00 5 5 0 0
10:00 | 10:15 6 5 0 1
10:15 | 10:30 7 7 0 0
10:30 | 10:45 9 8 0 1
10:45 | 11:00 7 5 0 2
11:00 | 11:15 4 2 0 2
11:15 | 11:30 6 4 0 2
11:30 | 11:45 3 2 0 1
11:45 | 12:00 8 8 0 0
12:00 | 12:15 8 7 1 0
12:15 | 12:30 2 2 0 0
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1230 | 1245 | 12 10
1245 | 13.00 | 14 14
13:00 | 1315 | 16 15
1315 | 13:30 | 14 12
1330 | 1345 | 12 11
13:45 | 1400 | 10 10
07:00 07:15 4 3
07:15 | 07:30 7 5
07:30 | 07:45 7 7
07:45 | 08:00 9 6
08:00 | 0815 | 11 9
08:15 | 08:30 9 8
08:30 | 0845 | 10 9
08:45 | 09:00 6 6
09:00 | 09:15 | 10 9
09:15 | 09:30 9 8
09:30 | 09:45 7 6
sunday 5925 [ 10:00 6 4
3112009 9500 | 10:15 5 5
10:15 | 10:30 5 4
10:30 | 10:45 8 8
10:45 11:00 10 8
11:00 | 1115 6 6
1115 | 11:30 3 2
11:30 11:45 5 5
11:45 | 12:00 7 7
12:00 12:15 9 8

57




12:15 | 12:30 3 2
12:30 | 12:45 12 11
12:45 | 13:00 13 12
13:00 | 13:15 14 14
13:15 | 13:30 12 1
13:30 | 13:45 15 15
13:45 | 14:00 14 14
07:.00 | 07:15 5 4
07:15 | 07:30 7 !
07:30 | 07:45 6 5
07:45 | 08:00 7 5
08:00 | 08:15 13 11
08:15 | 08:30 10 8
08:30 | 08:45 8 8
08:45 | 09:00 7 /
09:00 | 09:15 8 7
09:15 | 09:30 10 8
09:30 | 09:45 7 /
Thersday 5925 10:00 S) 5
5/11/2019 500 T 10:15 6 5
10:15 | 10:30 7 !
10:30 | 10:45 9 8
10:45 | 11:00 7 5
11.00 | 11:15 4 2
1115 | 1130 6 4
11:30 | 11:45 3 2
11:45 | 12:00 8 8
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12:00 12:15 8 7 1 0
12:15 12:30 2 2 0 0
12:30 12:45 12 10 1 1
12:45 13:00 14 14 0 0
13:00 13:15 16 15 1 0
13:15 13:30 14 12 1 1
13:30 13:45 12 11 0 1
13:45 14:00 10 10 0 0
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Ao )Y Clial pall 1 5 LS Sall o) 55l CBlelas 1(3-5)d g3

Type of care Factor

Passenger 1
2-axle 2.5
3-axle 3
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Normal Rang of values

D-Factor

Facility Type K-Factor

0.15-0.25 0.65-0.80
Suburban 0.12-0.15 0.55-0.65
Urban: 0.07-0.12 0.55-0.60
Radial Route
Circumferential Route 0.07-0.12 0.50-0.55
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s k) sl 054 Y s iialS 5 AWl e Y Ol ¢ Ldel 8 il 3 508 Sl (65 0 cang
(Ll a8 sl dailia o a0 65 Of cang LaS ¢ 43D Be )l aalii) dai 48 5l e
:@e-u‘i\ °
Joanll 4 ALK aa el Al ) Aaty ag € LN aa s Gl e Yoy aeul) Jexiu S8
LGl e Yoy Jasiasi o) (Saas
s o8l o
a8l ga s o ad) panil j8a¥l sl Jentan s o jlsall ol ) o shaal) 3 Gaan) (sl Jeniay
Gl A )l ge Jadll () (381 5 alaia Y1 g adl W) el )
s Auslal) Al gal) @
s o sy G ¢ bl QU B dals ¢ gl (ulSas) e sl ) o) gl ey Jasing
054 Comelitl GUSY) e diala g alS ) ) il Glany (e BaELY) (S 5 ¢ daald dgala ) &)k glaall
Al 3 gaa (S (8 (g )5 e 138 5 ¢ B hall e 05 Cillae
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u.AJLuJ\ M‘

(o hall g.il.&.'\\ﬂ ﬁmﬂ\

Al 1-6

.(Flexible pavement) g4l <aa )il 2-6
pranaill e b yinal Jal sl 3-6

Al Al araal 5,k 4-6

(AASHTO) aUai s & yall da ) masi 5-6
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- Aadial)  6-1

ooac s g aodall 358 Jiad ) L) Ll ok g e Y S meall) e
ey sl paag g s e adiad Ally ¢ g g pdall Cliia ) ASlew sy Aliaiall g ¢ Ll
Caa ¢ glsil &3 U cliea ) ) sl auiiiis ¢ Lile (e dgans 3ile 5 5 apanal)
¢ & pdall (B aadtuall & ) sa g Anliny) 3 klb Jiah Al (Flexible pavement) o<l
o dana S Jaad Al 5 Al Al 5kl 8 Jiaidl s (Rigid pavement ) clall g sill
Jiedll s (Pavement Composite) Syl ¢ sill 5 ¢ e JanS 43 )5 dan Jlaal dile 5 (2 )Y
oo A el Aba )l s S () i) ans s ¢ A8 e (gl Al a5 i (g g Al 3Lk 8
ereaill e JES g g phall gulas

-: (Flexible pavement) gl cia )t 6-2

« A all dda ) Ui gSa 6-2-1

i Lo 4k 5 (SUB GRADE) 4l il sac llly dliaiall 5 45 jall ddia )l il Jiay ) (S
iyl dak s (BASE COURSE) (<Yl daks (SUB BASE COURSE) (sbuY!
Lelaati o Cangy 3 58 g IS andt Cums Lpasanat cang lll s (SURFACE ASPHALT)

" Asphalt concrete surface

NT R WEREIE WY WNRTEPMEE SRR
- : oty eoov ey oy Granular base

Al Aa ) il ; (1-6) Jed)

Subbase

Yl Subgrade
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Flexible Pavement

1. Asphalt concrete
P Surface Course

2. Base (stabilized, unbound) / Base Course \

Subbase (Optional, usually treated subgrade) \
Subgrade (Existing Seil)

3. Subbase (stabilized,unbound)

4, Subgrade (stabilized,natural)

A ) Al ik (2-6) Js
: (Sub Grade) 4w/l 44kl o

ad )slglanisg B8 pa abal y i m g g el ddhie 84 gl (o Y1 Gl a
o LgSan 5 i al gl (Gildai a1 LS e Ay i cata G Saall (el Cila il ia
Gkl Lo 3S5 5l saclall (S a5 ¢ Addal) oda Sl g 5 il dihaia

: (Sub Base) (sb¥) caila & o

(el 4y 5l ) ) ) 55y Ll WA Sl a5 S5 Al Al

u_A‘_,’_IJi u\ﬁ_aa\y&l\\dz\_t_m;.l J\}—AO—A}TE.‘ NEOW J’.::La_.IJBO_AO@j
d_A\}ﬂ\}JJJ_A\uPJ;‘uO_Gﬁ\ .j!.“ g"‘y‘""‘ .\.\)uﬂl \‘\J\ulad\j_a&"_\\s_aa\y
R

: (Base Course) ) dish o
Jea Al il sacladll dida (598 o (ulwl o adi Ll 8da (9583 5 ilie adagiCaga
Bala (e Bl 8 5 caraail)l Ll e el Gl Al ed Bh g agaae
o 20 LeiSlans caast Jla A Ak (g ST e Wk oy 385 ¢ (e sSaall)

: (Surface Course) <liu) 44k o

FSVAPN| ST NP WV [ WOV 94 5 S W VA DN, 'L S5 PP S [0 PN [ B % JLINON

Al el A dhaidl i il al g BAT g ¢ Ay sall Jal sal) w0V cilgall
e >80 e Ll A o Sy ¢ 8l pall A ala s A sall Jal sl Sl g S
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—: A pal) Aba ) aranati dgle S5 o) Al 6-2-2

)i sac il Aida ol 5 ¢ 5 AY A e JEE Jlaa) o o asenaill ol Tl adiey
LS bl e s () Jasll A8 all ) Jias ¢ (ol 115 (881 Cpalai¥l led Y aay il
sl ey

RN e Ry
@ Compression Tension Compression Temperature
)<l I I ! (increasing)
- Bituminous
bound - - Ngutral
urface axis
- o Unbound
: S o.. granular
a4l P Jgyers
Subgrade
72
(a) Pavement layers {b} Distribution of (c) Distribution of (d)} Temperature
vertical stress horizontal stress distribution
under centerline under centerline
of wheel load of wheel 1oad

P = wheel pressure applied on pavement surface

@ = radius of circular area over which wheel load is spread
¢ = compressive horizontal stress

¢ = tensile horizontal stress

ol b e Jlaal) il (3-6) Jsad

Wheel load, W

Not drawn

Pavement to scale

Structure

>O-« Compression  —O> Tension

el A ALA)al Jlaa) ol : (4-6) JSad)
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aOs als ¢ Caa il Glid Jaly (8 ady Jara Jleal 40 sead) Jlaal) Jsai s
s Sl JKal 8 S e e dailll Jlaa)

Wheel load, W

Not drawn
\ear to scale

Pavement

Structure P,
Pl

(a) Stress distribution within different (b) General form
components of the pavement of stress

reduction

LB (e A3l Jlaal) &85 1 (5-6) Js

du;w@)}:aapwuﬂ\mj\}ul@\m)\ Ll o

Flexible Pavement

dbeall a5 G all i (S B JUY) (e AU Jaa) 55 (6-6) S

g5 ISl g s A A8 R 8 0l s leal) a1 G (ol Sl sy Jiay
s Alle LMa e caliall Caia )l (5 gy e @l A8kl e )5 all 48 ja Jlaal daia ¥ e
Agland) 28l e G dasl 5 dabise o Jleall g 5

Gl s U] 5 dpmplall (Y D5 U] gy Gab (Y asenatl) dleny 1)
b Lady LS o aal e Wi sillS Jeat dud JLia) aagy ¢ ALY Leailad LA
@\)ﬂ\ﬁmm\&)&aﬁ&d\ Q\J\Aﬁ;m@m‘;ﬁ
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L gl o 3 igal Jal sl 6-3

e H.maﬂ\ L) liey) gﬁ A ) ey gﬁ\ Sl g2l eM e 6-3-1
Lol aanll ]

Cele JS (G yhall 13 aadtuin Sl S jall g g el & s
. Lgilaa s 5 4 il pailiad
, lSlaud) oda 2aad Al Aalad) il jall 5 (5 yhall Addaial 2l Jal g2l

2
3
4

LJA\MJS\M&JE 6-4

- el Janidg g e aatias 4 e 3k L1

.(Massachusetts Method) < sélule 43y ,k

.(Gray Method) s> 4a )k

-1

-2

- A A Aa gl g A ) Cilfua ) JLAA) e aaind Ay et Gk L2

.(Group Index Method) <le saxall Jalas 43y )l
.(CBR Method) i s\l il Jaaill 43, )l
(Triaxial Method) clalas) &6 8 skl 44 )l
.(Burmister Method) _iws w44 1k

(AASHO Method) s&Y) s 44

-1

)

-3

4

-5

¥ ) el S e Ay A&y jhaaladt w Qi Wi A lic 5y fa b5 e
A el Lol A lee sl s LealadinY (AASHTO) Jadl
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: (AASHTO) Al Gua 45 pall dda Jl) anansi  6-5
: pranall] lgle ading (Al jualind) 6-5-1

. (Loads Design ) “wesaill Juall -]
. (Equivalent Single Axle Load (ESAL)) i« Jsaal (AN Jaall -2
.(Axle Load Factor (LF)) (ASall ) saall Jas Jalaa -3
. (Serviceability Loss (APSI)) Gkl 4eadll (5 siue 38 -4
.(Structure Number (SN)) SLasy) &8 01 -5
.(Structure Layers Coefficients (al, a2, a3)) <kl &Sl -6
.(water Drainage Coefficient (m2, m3)) sbwll iy pai O laa -7
(Reliability (R)) 4&ill 4x ) Jalas -8
(CBR) Li_sallsl il Jaail) 43y )l -9
.(Resilient Modulus (MR)) %54l Jalas 10

« A &‘M\%M\eﬁg °
-: (Equivalent Single Axle Load (ESAL)) 2da saal (Al Jaal) il -1
The Equivalent Single Axle Load can be determined using equation:

Equivalent Single Axle Loads = ESAL; = ADT. GF. T. A . LF. 365

Where:
ESALs : number of repetition of single axle load 18 kib ( 18000 id) (80 KN ).

ADT : average annual daily traffic for all axes.
GF : growth factor in traffic volume.

T : percent of trucks in design lane.

A : percent of axle load.

LF : axle load factor
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"LF" is determine using Table (3-6) , "GF" is determine using Table (2-6) , "T" is
determine using Table (1-5).

D sl e T dalee il oy @

. T Jalea dad (1-6) Jgaad

Percentage Truck in Design Lane(%o) Number Of Traffic Lanes ( Two
Directions)

apanail) 3 ladl & S8 ClS e dpd

(e A) Gkl @l s e

50 2
45 (35-48) 4
40 (25-48) 6 or more

Lo 2258 (oladl IS (8 e gT) cualadY) 8 (e o (6 sin Lpasana 3 yall (3 5k
(T =50%) 05538 (badl Jsaall (0 2 8 WALELN T

: Al Jsaall (e agle Jsanll 218 (GF) growth factor aed Ll e

. GF Jalas 4ad ; (2-6) Jyaad

Annual Growth Rate (%)

Design period

\[e}
years 4 5 6
growth
2 2.0 2.02 2.04 2.05 2.06 2.07 2.08 2.10
3 3.0 3.06 3.12 3.15 3.18 3.21 3.25 3.31
4 4.0 4.12 4.25 431 4.37 4.44 451 4.64
5 5.0 5.20 5.42 5.53 5.64 5.75 5.87 6.11
6 6.0 6.31 6.63 6.80 6.98 7.15 7.34 7.72
7 7.0 7.43 7.90 8.14 8.39 8.65 8.92 9.49
8 8.0 8.58 9.21 9.55 9.90 1026 | 10.64 | 11.44
9 9.0 9.75 1058 | 11.03 | 1149 | 1198 | 1249 | 1358
10 10.0 10.95 1201 | 1258 | 13.18 | 13.82 | 14.49 | 15.94
11 11.0 12.17 1349 | 1421 | 1497 | 1578 | 16.65 | 1853
12 12.0 13.41 1503 | 1592 | 16.87 | 17.89 | 18.98 | 21.38
13 13.0 14.68 16.63 | 17.71 | 18.88 | 20.14 | 2150 | 2452
14 14.0 15.97 1829 | 19.16 | 21.01 | 2255 | 2421 | 27.97
15 15.0 17.29 20.02 | 2258 | 23.28 | 25.13 | 27.15 | 31.77
16 16.0 18.64 21.82 | 2366 | 25.67 | 27.89 | 30.32 | 35.95
17 17.0 20.01 23.70 | 25.84 2.21 3048 | 33.75 | 4055
18 18.0 21.41 25.65 | 28.13 | 30.91 | 34.00 | 37.45 | 45.60
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19 19.0 22.84 27.67 30.54 33.76 37.38 41.45 51.16
20 20.0 24.30 29.78 33.06 36.79 41.00 45.76 57.28
25 25.0 32.03 41.65 47.73 51.86 63.25 73.11 98.35
30 30.0 40.57 56.08 66.44 79.05 94.46 | 113.28 | 164.49
35 35.0 49.99 73.65 90.32 | 111.43 | 138.24 | 172.32 | 271.02

8ol ) das a8 35 ¢ Dl Lale 20 Gkl 4adba o)) e ) &Gy sale 5okl aanai 2ic o

Gf = 29.78 asi ()58 % 4 4y 5l

(2] 51 o all SIS ) dne Ja i) Gibad) Jaaill 8 clilal) e 3258 AADT Wl

25/ 85 1032 =

Lokl Jlaa¥) e Jpeanll atyg ¢ dpuld Jlaal ) @l jall )5l Jisad aiy lld 2ay5 @
(10-6) 5 (9-6) Jshaadl e Aelus JSI LS pall 230 Jaus s s LS yall 155

(Load Equivalency factor) dmbd Jueal ) <ls al) ol 3l Ja9al 1 (3-6) Jyaad)

Gross Axle Load

Load Equivalency Gross Axle Load Load Equivalency

factor factor
KN b
Axle m Axle Axle Axle
4.45 1,000 0.00002 182.5 | 41,000 | 23.27 2.29
8.9 2,000 0.00018 187.0 | 42,000 | 25.64 2.51
10 0.0003135
13.35 3,000 0.00072 191.3 | 43,000 | 28.22 2.75
17.8 4,000 0.00209 195.7 | 44,000 | 31.00 3.00
22.25 5,000 0.00500 200.0 | 45,000 | 34.00 3.27
26.7 6,000 0.01043 204.5 | 46,000 | 37.24 3.55
31.15 7,000 0.01960 209.0 | 47,000 | 40.74 3.85
35.6 8,000 0.03430 213.5 | 48,000 | 44.50 4.17
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40.0 9,000 0.0562 218.0 | 49,000 | 48.54 4.51
44.5 10,000 0.0877 0.0068 | 222.4 | 50,000 | 52.88 4.86
8
48.9 11,000 0.1311 0.0100 | 226.8 | 51,000 5.23
8

53.4 12,000 0.189 0.0144 | 231.3 | 52,000 5.63
57.8 13,000 0.264 0.0199 | 235.7 | 53,000 6.04
62.3 14,000 0.360 0.0270 | 240.2 | 54,000 6.47
66.7 15,000 0.478 0.0360 | 244.6 | 55,000 6.93
71.2 16,000 0.623 0.0472 | 249.0 | 56,000 7.41
75.6 17,000 0.796 0.0608 | 253.5 | 57,000 7.92
80.0 18,000 1.00 0.0773 | 258.0 | 58,000 8.45
84.5 19,000 1.24 0.0971 | 262.5 | 59,000 9.01
89.0 20,000 1.51 0.1206 | 267.0 | 60,000 9.59
93.4 21,000 1.83 0.148 271.3 | 61,000 10.20
97.8 22,000 2.18 0.180 275.8 | 62,000 10.84
100 0.198089

102.3 | 23,000 2.58 0.217 280.2 | 63,000 11.52
106.8 | 24,000 3.03 0.260 284.5 | 64,000 12.22
110 0.29419

111.2 | 25,000 3.53 0.308 289.0 | 65,000 12.96
115.6 | 26,000 4.09 0.364 293.5 | 66,000 13.73
120.0 | 27,000 4.71 0.426 298.0 | 67,000 14.54
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124.5 | 28,000 5.39 0.495 302.5 | 68,000 15.38
129.0 | 29,000 6.14 0.572 307.0 | 69,000 16.26
133.5 | 30,000 6.97 0.658 311.5 | 70,000 17.19
138.0 | 31,000 7.88 0.753 316.0 | 71,000 18.15
142.3 | 32,000 8.88 0.857 320.0 | 72,000 19.16
146.8 | 33,000 9.98 0.971 325.0 | 73,000 20.22
151.2 | 34,000 11.18 1.095 329.0 | 74,000 21.32
155.7 | 35,000 12.5 1.23 333.5 | 75,000 22.47
160.0 | 36,000 13.93 1.38 338.0 | 76,000 23.66
164.5 | 37,000 15.50 1.53 342.5 | 77,000 2491
169.0 | 38,000 12.20 1.70 347.0 | 78,000 26.22
173.5 | 39,000 19.06 1.89 351.5 | 79,000 27.58
178.0 | 40,000 21.08 2.08 365.0 | 80,000 28.99
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Aol JS1 il pal) dad g il jall 220 Jans gia: (4-6) Jg2a

Passenger
3 1 30 Gl
3 1 31 aaY!
3 1 31 £
3 1 31 Jas gial)
%38.6 %2.8 %88.6 S 23nd) e Ay gial) Al

e Passenger cars (10 KN / axle) = 88.6%
e 2-axle single-unit busses ( 100 kN / axle) = 2.8%
e 3-axle single-unit trucks (110 kN / axle) =8.6%

/4850 1032 s dapanai 2 all Goohall ol Gy okl (e a5 3e 28 siall LS all Jaza o
Nl

e #PC =1032* 0.886 = 915 pc/day
e #BUS =1032*0.028 = 29 bus/day
e #TRUCK = 1032 * 0.086 = 88 truck/day

Lere Jalaill Jguy sin (Jll Jsaad) cavs dpadd &l ) @ilS el £ 531 JS Jysaily o
- bl

e 915PC=915PC
e 29BUS=58PC
e 88 Truck =220 PC
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Anadldd) B jlpmall dpudlily S Jall 039 1(5-6) Joia

Vehicle type Equuivalency factor(E)
PC (Araiall & jluull) 1PC
Bus (<ls) 2 PC
Truck (“Lall) 25PC

e Jual) ol o Jsanl) by ¢ dpuld Jlaal ) bl ol 35l Jogad oy @lld aryg o
[(interpolation) alaaiul daLull J glasl)

o Load equivalency factor for a cars (fga) = 0.0003135 (single axle)
e Load equivalency factor for a busses (fg-axie)) = 0.198089 (tandem axle)

e Load equivalency factor for a trucks (fE.axe)) = 0.29419 (tandem axle)

:(ESALS) 2 e gl (Asal) Jaad) dad (lb Milly g
saa e JS AN Aalaal) s LS all ¢ 550 (e g 55 IS (ESAL) da o lld amy
: (Total ESAL) e Joanil SO adll pand o (3 g

ESAL = ADT X GF XT X A X LF X 365

ESAL(CAR) =915%29.78%0.50x2x0.0003135%365=3118.00
ESAL (BUS) =58x%29.78x0.50%2x0.198089x365= 124883.74
ESAL (TRUCKYS) =220%29.78%0.50x2x0.29419%365= 703506.55

ESAL TOTA =831508.29
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: (water Drainage Coefficient (m2, m3)) sbaall iy el cBlalaa -2

LA&: L a8 é} J\.L\AY\ ug.)m.auls e Lowal) w\-uiy\} w\.&»i}“‘zf"@,\kﬁjﬁ.«u@@}
ey PAPIA | a.JAaﬁuﬂ&m\djdﬂ\}w\uncw\ug)mﬁ:\sywu\

obsall iy cBlalae Aad (6-6) g

4] (ghlia 49l s (ghla iy pail) Belis
Agricultural Region Desert Region Drainage Coeficient

1.00 1.15-1.25 GOOD 3

0.60 1.05-0.80 POOR 4ima

0.60 i M2,M3 dad (sSimdun @

. (Serviceability Loss (APSI)) cghll 4axil) (5 gicua (38 -3

el Gzl (5 ginas (Initial PSI) HY) dexdll (s sie om Gl oo ke s
.((FINAL PSI

Gkl 5 2.5 Ll (Jall ) g pall @ld) dat Hl @k (PT) Al daaddl (5 sine 505
Caa )l s (5 ginue Jalal Ahaisy ) el et 12,00 Lsbose (o siall ) 5 pall l3) 4 i) 5 Adaal
Al Aadll ¢ i) 33 gad T 4,51 4.2 0o Weiadi 5l 5 5 e Ciapl) 25 (ga olgiY) aay
Dluall 1530 e g 58 gl Jaad o galll J clld g Judatll 5y Al 8 43 eansy Alls (5 gise il o
L@y sale) of AdaaillS dapual)

s ol
% PSI : present Serviceability index

c Y e Jailig e 5 A0 o leiad gl
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+¢ Initial serviceability index (pi) & terminal serviceability index (Pt).
e Pi =45 suallciyhl
o Pt =(2.5) 4wl 3Lkl (for major highway).
= (2) il S okl (for lower class highway).

» APSI = Initial PSI - Final PSI = 45 - 2 = 25
2.5

,  APSI

. (Reliability (R) 48 43 )3 Jalaa -4

Gla o placal el ddee 8 2SUN (e da o Jla) alaie ) ol A8 Ayl

¢ (R) 48 da ) (e (ama (5 sine Y5 ¢ a1 casaaill jaall JIsh ) jeinY] Sy sl
S (R) A&l A ol ds jiiall adll sy 6l Jsaadl g

.(Reliability (R)) 4& 4 2 Jalea dasd ; (7-6) Jy2ad)

(R) A& 4yl da jikal) asdl)

okl il
RURAL ) Gk . URBAN gy @b Type OF Road
9909-80 99.9-85 Expressway i« b
95-75 90-80 Major (s Gk
95-75 95-80 Collector (aead Gk
80-50 80-50 Local 41, 4laa ok

Ldsiall b rmage g LS 95 B A 3 Jalra dad AT gy @
£ 5 pdall b Adiniug ¢ 0.5 — 0.3 (e 550U Ui (S,) A (6 baal) il AN) Aad 330 3 0

.0.35 4
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: (CBR) Wi sills! ueail) Jant &y jha -5

(e die (8 Aipee Jpandide jung (re hal I3 ) sl o O Jasall Gl 4 e 4
paad G Bagis Al 4y 5 Ll il s e laa g AUSD Slall (5 sinall Badaa o 2ie 4 il
<l addl g 3kl (el dada g Al 4 il Jaad s 68

S a e (CBR) pand o J ) o vt Ay & 55 e Lad g ging ¢ 5 il (Y5 @
a4 il daplal Alilae Cilel 8 DA (e Liagl s Jlaall 138 8 Galalall Grnigall
. % 7 533 (CBR) e cilSé dadlal)

. Wi slls Jaad Aad (6-5) Jgaal

M‘MCBW 3 gall il aladind) | (USC) dasall sllilll | (AASHTO) sidil ol

0-3 Jaa ddacn | 4l e8| OH,CH,MH,OL A5 ,A6,A7
3-7 lian du il 322 @ | OH,CH,MH,OL A4, A5 ,A6,A7
7-20 A g8a oabay) caat OH,CH,MH,OL A2, A4 ,A6,A7
. @al gl GM ,GC,SW
- KITN . — -
20-50 B bl SM.SP.GP Alb, A2 -5, A3,A2-6
50 (s S 8 jlias bl GW ,GM Ala,A2-4,A3

G =29 (A2,A4,AB,AT) G T8 =i At e &y S i A il lddlo 5 o

AN £ g and oy £ g ) 3 gan and

.(Resilient Modulus (MR)) &gl Jalaa .1

o— Y2 (Resilient  Modulus  (MR)) iy sall Jalaas s hadll & jhll aadi o
G—h e Ay el Jdlaadad a i i 3 & s (Soil - Support Value) Ataladl 4 il il ia

el aall o3 a ‘ﬁiaéaﬁ_um“ J\)_Al\ &Hu—a;)ukdia.\_uw‘ Alasdll t-i)\éﬂ\ g) yal

b Lasac
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I WY C"L—“L_s'—"‘: Alnd gyl Jalaa pa 80 Syl aillsd & J fael y s prc il
. (CBR) L5l Jaa

a) MR (Ib/in"2)=1500*CBR (IF CBR of 10 or less)

b) MR (Ib/in”?2)=1000+555 R value (for R <or = 20)

c) Mr (kN/m2) =220 CBR (for fine-grain soil with soaked CBR of 10 or less)
d) Mr (kN/m2) = 145 + 80.4 R (for R < 20)

Al Jalra iad 4o 5(%7) @ sb—uii (CBR) A (8 [ W1 A il 3y illé

ZL;}L-»-’

MR(subgrad) = 1500 x CBR

MR(subgrad) = 1500 x 7 = 10500 = 10.5 * 10 A 3 Psi

.(Structure Layers Coefficients (al, a2, a3)) <!l <Bulea 2

g1l oo 3 ind s g da gl d Gl e g ALY B, e d Dl e sl s ay

.(Wearing Surface) mhwll 4k e 3 : (al)
.(Base) gl daika e s (a2)
.(Sub Base) ghwll ddda e 3 : (a3)
Gl i (e Bk S Aantinaal) 5alall dpsnaill 308 Jias 525 @

¢ (2.5%10"5  PSI)dal Wl 4kl g o JSI(MR) 4 dlic) aly w e wl o le el iy o
(1480 * 10°3 PSI)bw¥lciaslaiadls« (3241073 PSI) o) Al
A JISEY) 8 e sa LS
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s Alahal) 3 g8 (Jalas g culdea) Alalal 5 g sal) Jalaa (g (A J g2

.Surface layer coeifficient (al) (11-5) Jy

Elanloill anilinll aga (Jolso Jli jlo caled cligpnll (Jolsn

Hveem arilanill (k) ( 2 arnga 7 (J1))
80 0.22 500 125.000
95 0.25 750 150000
120 0.30 975 200000
1320 0.33 1200 250000
155 0.36 1400 300000
175 0.39 1600 350000
190 0.42 1900 400000

O—Sa19 ¢ 0.33 59—y A—fidal) 3 9B J—alan Ao A1 250000 4 g pall Jalaa JL—iid) o
. (5-8) AU JSA (e AlauY) A8l B gh Jalaa dagd i) Adu)

s Al clBdlall JMA ¢ (al, 82, a3) (e IS a e Jpaad) (Sa Eua

87

:(al) 4d 1

el e pemal Sy ) (SN 00



0'5 1 I I I ]
e -__-"‘_
o 0.4 /_-—"/
5 [ — -
S 0.3 —
§ ]
©® 0.2
-
= | —
=
@ 0.1
0-0 1 1 1 1 1
O 1 2 3 4 5
HMA Resilient Modulus at 70°F(10° psi)
. Surface layer coefficient (al) (8-5) Js&d)
. 21=0.33 4all) & Gau La Ll sl o
:(a2) a2
DAl e J gpasd) oSay ) JRE e
CSC:’:‘;;:;L;;;‘: cER R alae T exas Pl o clvadvas
- Triaxial 1000 psi
O_20 —
o.1= — an ——
0.1 — RN S
O 13 simlnlisle = == s
FO —— =0 —1— RN
o1z —— gg 11— z2s 1
o.10 —— 4300-:: ------ Fo—1— 2= - 20—F
oo —f— sa | S 3.5 —— 1
0.06 —— so P e e
o048 —r—
0.02 —p—
o 1 I

. Base Course layer coefficient (a2) (9-5) Js&d)

. 22=0.14 4atl) (b Grula Jo sliyy o
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Al e puanl ey ) JSEN (po

Struacture

Coefficient
» az
0.20 —}
Texas I o cduluas
CER - albae Triaxial 1000 psi
T I e e e I T
012 —— I —— 0 — 3 —1—
1 <
—
o.10 —}— - s 11; =
= S a4 — 12 ——
008 —— — an 1a =
0.06 —— S = g ==
25 —1— 5 1
o —1 |- —_— —_— —

.Sub Base Course layer coefficient (a3) (10-5) Js&dl
. a3=0.11 Aagdl) (& Ga La (Jlo sliys o
.(Structure Number (SN)) L&) 21 3
STV WY PSPPI IS H X JUDY - R UL CPNE SR PR S R WIS TP S
padt ) (3 yh e AW A i) (5 yha e ALEY) Q8 5 N A el ala) S ¢ ) Jalaall
- LY QB et 8 (8-5) Jsall
. aél.ﬂ.a.“

log,o[ APSI/(4.2 — 1.5)]

log,\Wis = ZgS, + 9.3610g,, (SN + 1) — 0.20 + - — e
- - 0.40 + [1094/(SN + 1)

+ 232 log M, — 8.07

2 488 yal) JuusY) Udlaay i ga g4 LaS (0,851 uils cuddad (SN) dad il 32y

R 095
50 0038

ESALTOTA | 6096650389 | LOGIOBY) | = 318 ORLOGIOBSH)| 02 | LOGIOBA25)(04+(1094B6+5.19) | 232°L0G1085) | 407
APSI 2| 678N | = 003325 3014036425 2 Q656%E-17 1200883172 | 407
IR 250000

6 gl gl g g SN

6785001291  6.786510751E+00  -0.00141946
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Reliability Ri%)

2 AUl JSi) Bash e )

]
EE T
i Design Serviceability Loss, APSI /
52 . 4
O o E
L g T =
3 B o 40 -
i 3iEn— 7
- +=% . =
w8 E % 10 P
g2 $3s 74
£ 3EF N A
g3 ¥ Y
2 174
" 17/
74
RUEREN L
987 6 & 4 3 2 1

Design Structural Mumber, SN
. AU Bl Gt ARy ha (11-5) JS4d)

S sbed (SN3) dadg ¢ (1.95) 5.5t (SN2) dasd o Juani (11-5) JS&l) DA (e @
. (2.85)

L A AN A e Juani DA (e i) cildanall guan gan 2y

Reliability (R) = 95%

Overall standard deviation SO = 0.035

ESAL TOTL =6096650.389 = 6.096650 * 106
APSI =2

MR1 =2.5%10"5 Psi

e o o 9

f. MR2=32*10" 3 Psi

g. MR3= 14.80* 10 ~ 3 Psi
h. SN1=0.851

i. SN2=1.95

j. SN3=2.85

s GO clidal) (e JS Al guiting 40U cYdlaal) (o o
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SN3 = a.]d] + a2d2m2 + a3d3m3
SNZ = a]d] + azdzmz

SN, = a,d,

Where:

d, = Asphaltic concrete thickness.

d, = Base Course thickness.

d; = Subbase thickness.

SN, = Structural Number for Asphaltic concrete layer.
SN, = Structural Number for Base Course.

SN, = Structural Number for Subbase.

SN1=aldl

0.851=0.33 * d1
D1=258 in=6.55cm=7cm

* k%

SN2 = al d1+a2 d2 m2
1.95=0.851 +0.14*1*d2 =

D2=7.85in=19.939cm=20cm

***k

SN3 =al d1+a2 d2 m2+a3d3m3
2.85=0.851+0.14*1*7.85+0.11*1*d3 =

D2=8.18in=20.78cm =21 cm
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day g ¢ il gall aa iy Euag BaL N (8 a8 B ) clSlend) cufi s Ao g @
D AN Joaadl B ga LaS Ciliudal) ASLaw graly 3okl o i G2y o g30Y)

L g9l cliia ) ASlaw (12-5) J g

Layers thickness (cm) (m) ikl dStaw (pavement) isa
7CM
20 CM (BASECOURS (s 58l 48k
LAYER)
21 CM (SUB BASECOURS (ubud) cuat Lo 4k
LAYER)

. Cliia) gal) i a7 ASLany s o o cliny) b Cha )y oy @
_QM\JAS\«,\%@MZO:\SMSAAUMU.\G wha‘!\&h&é‘g.\)éeﬁg °

_Qﬁmi}d\gmem21z\swﬁubz\3,\hu.b wMY\Mu&hcﬂAé‘g.\ﬁeﬁg °
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s dadial) 741

S sing s Gaohll 1] aaaill dee 8 L) Juasill a3 il g0l de gana docadll 121 280y
8 saclusall 5 & 5 pall 12gd 2l wie aa plidai) elae) Lld e Al Gla sl e de sane e
A g lia

sl 7-2

2l e de sana ) Jeagill 23 38 53 5l 1) apara’ Joe s ALASI aea )l dlany ALl 2ay
;\.@.A.Aic

Giohll duati dllabias o Jpaall s JalS JS @)kl b -]
Lail Al dlae ) g ¢ Lgad il Aa 301 il slaall Z8S 5 Al 1) 5 488 Clapanslll 48S jpeat &3 -2
eadiuall o aga 5 Gl (e o pualitg Lal Baue 5 L ja il age (k) 138 255 -3
GOAY) ol Lehay 5 5 3kl asana A 3 Lsaal 4
de p (AASHTO 2011) islse o slieWy utis ppanal dagill i€ -5
ALf:S 50 dmpana
o LS A U cllua) 481, abial) aay GBI ciliylal) 2405 CilS -6
PRV G Y T TS SR
~ : Base Course 4.k o

~ 1 Sub Base Course &k o

¢ Al cldabid) e @il 21 AL S o(Civil 3D) A gelig o maaill dee 5 -7
b LS Sl ilS
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. Ay ) 481K 5 lpasl) (1-7) Jgand)

Item Description Unit Quantity Price (EURO)

Bill No. 1 - Excavation and Earthworks

1.2 Embankment Construction Cum 2359.35 3*2359.35 =7078.05
2 Bill No. 2 - Sub-Base and Base Course

2.1 Sub-Base Sgm 10196.4 3.5*10196.4=35687.40

2.2 Base Course Sgm 10196.4 3.5*10196.4=35687.40

3 Asphalt Works

3.1 Prime coat MC Sqm 7979.86 1*7979.86=7979.86

3.2 Asphalt Wearing Course Sqm 7979.86 8%7979.86=63838.88

H

4 Road Signs Number 16 19*80=1520

Continuous or intermittent lines in white
5 . L.m 3324.93 3324.93*0.60=1995
and yellow width 15 cm.

6 PIPE CULVERT L.m 24 24*100=2400

303 (191165) o & ssiall 4 il dadl) -8
oy — @il laadl) Galae (e (Il blaad) e leliy g g il jlue lial 23 -9

.‘)JJ



Slua ¢l

a5 ASLansy A0l 5 a7 ALy (51 AGall Cumy il e e i) dids Caa ) &4
lia) sall s A SV a2 Gy Giinda e Gl A5a clad g 058 25
NN NS PN [ JRITENTGE T P, g S RS B I T C PRI !

L il sall

Sl i) Qlany) aia g Jd 3,AY) 44kl Je (Prime coat MC) sbe (i)
RIS

il Qe aay Jd JgY) Aaleay) aslll e (Tack coat RC) s (i) g
o e Y SIlas 8y e deli 24 5 e J8 CliuV) did Lo GlLS el i g
dadall

S Lo il ) Gl Qs Gy o il (e Al a5 jiall S e ) ja

aladl (5 sinnally 850 dpe S sl 5 dne sSal) s all ae @il Joaal i) e dralad) Cans
Anlie gl e Jpanlly (g 3l
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Aaa) el 5 a1 i3
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Lladl) Jay i (@) o) ke

;@ salh aaa ) 5 ) (control points) bl Jay i an Ul J saall

Jaladl) cldilaal
dhadil) a3 E (m) N (m) Elevation
1 156131.294 90495.366 652.479
2 155782.526 90503.288 649.514
3 155360.043 90731.838 654.552
4 155039.751 90417.382 641.197
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