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Project name

Design and rehabilitation of Al-Sahel Street - Khalat Al-Miyeh

student's name: -

Mohammad Y ousef Shamesti
Al Mahdi Khalid Issa
Ali Mahmoud Najjajra

Supervisor:-

Dr . Musab Shahin

Abstract:

The project aims to design and rehabilitate a road located between the city limits of Yatta and Khalat
al-Miyeh, as this street is the main street that connects the downtown area to the Khalat al-Miyeh area
and the Sahel area and facilitates access to it. Its length is about 1533 m, and the width of the asphalt
does not exceed 8 meters.

It summarizes the importance of the street. It is one of the important streets in the city and needs to
be rehabilitated, including the residential neighborhoods, government institutions, and agricultural
areas affiliated to the residents. It also connects to the bypass street in the direction of Khalat al-
Miyeh

The project includes surveying works for the proposed street path, in addition to designing the
road engineering and structurally, preparing the executive plans, laying down a layer of base
corridor, individual and rolling the tar layer, as well as rehabilitating the water network in the
street in proportion to the area’s water needs.
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-2 gl A glia g A ) Cias el A0 o aatini A3 a8 gk L2
.(Group Index Method) cle senall Jalaa 43y 30 -
.(CBR Method) Liysdsl il Jesill 48 )l -
[(Triaxial Method) <lalas) &35 8 Lakll 43,k -
.(Burmister Method) siwe w4l  -&

(AASHO Method) sia¥) Jia 3,k -

SRR ORI U R DT P UON] B SR S P AV S . Y LS LS. S S
Al Uady b Lee sadis Lealaain (AASHTO)

el Lggle aaiay ) yualinl) 1-5-6

Design Loads el Jla¥l ]

.Equivalent Single Axle Load (ESAL) 2,8 el (A8l Jaall 2
. Axle Load Factor (LF) Al )saall Jea Jalae 3

. Serviceability Loss (APSI) G hll Aeadll (s ge 3 % 4

. Structure Number (SN) syl 80 5

. Structure Layers Coefficients (al, a2, a3)<likll &3kl 6
.water Drainage Coefficient (m2, m3) ebull iy pai O3alae |7

. Reliability (R)3&l 4a 2 Jalaa .8

. CBR L, sl il Jeaill 45y )l 9

.Resilient Modulus (MR) 45 _all Jalzs 10
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=AU @ ghadl) Cus pradil) oy @
-:2Equivalent Single Axle Load (ESAL) ks Jsaal (ASal) Jaadl a1

TheEquivalentSingle AxleLoad canbedetermined using equation:

EquivalentSingleAxleLoads=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

LF is determine using Table (3-5) , GF is determine using Table (2-5), T is determine using Table(-5
1).

: M sl e T Jebea a3

L T Jalas dad( 16 ) Jgaad)

Percentage Truck in Design Lane(%) Number Of Traffic Lanes ( Two Directions)
Laraail) 5 ladl B Jai) s pa dpud (cmalad) A) @kl @) jls e
50 2
45 (35-48) 4
40 (25-48) 6 or more

.50 (A £ 9 dall Jalaal) Lad (b olad) JS (B i pnn (e (98D £ g pdall Y I RIg e
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-1 U Jsaall (e e Jpasll 238 (GF) growth factor e Ll

. GF Jalaa dad(2-6 ) Jgaal)

[0)
Design period Annual Growth Rate (%)

years N 4 6
growth

1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
2 2.0 2.02 204 | 205 | 2.06 | 207 | 208 2.10
3 3.0 3.06 312 | 315 | 318 | 321 | 325 | 331
4 4.0 4.12 425 | 431 | 437 | 444 | 451 | 4.64
5 5.0 5.20 542 | 553 | 564 | 575 | 587 6.11
6 6.0 6.31 663 | 680 | 698 | 715 | 734 | 7.72
7 7.0 7.43 790 | 814 | 839 | 865 | 892 9.49
8 8.0 8.58 921 | 955 | 9.90 | 10.26 | 10.64 | 11.44
9 9.0 9.75 1058 | 11.03 | 11.49 | 11.98 | 1249 | 13.58
10 10.0 10.95 1201 | 1258 | 13.18 | 13.82 | 1449 | 1594
11 11.0 12.17 1349 | 1421 | 14.97 | 1578 | 16.65 | 18.53
12 12.0 13.41 1503 | 1592 | 16.87 | 17.89 | 18.98 | 21.38
13 13.0 14.68 1663 | 17.71 | 18.88 | 20.14 | 2150 | 24.52
14 14.0 15.97 1829 | 196 | 21.01 | 2255 | 2421 | 27.97
15 15.0 17.29 2002 | 2258 | 23.28 | 2513 | 2715 | 31.77
16 16.0 18.64 2182 | 2366 | 25.67 | 27.89 | 30.32 | 35.95
17 17.0 20.01 2370 | 2584 | 221 | 3048 | 3375 | 4055
18 18.0 2141 2565 | 2813 | 30.91 | 34.00 | 37.45 | 45.60
19 19.0 22.84 2767 | 3054 | 33.76 | 37.38 | 41.45 | 51.16
20 20.0 24.30 2978 |SSIOGM 36.79 | 41.00 | 4576 | 57.28
25 25.0 32.03 41.65 | 47.73 | 51.86 | 6325 | 73.11 | 98.35
30 30.0 40.57 56.08 | 6644 | 79.05 | 94.46 | 113.28 | 164.49
35 35.0 49.99 73.65 | 90.32 | 111.43 | 13824 | 172.32 | 271.02

. QJ}SJ Ll e L ale20 é_J‘)JaM M a o) HLdied A 2ale (5, Ll preail ic e
.Gf =33.06 “ad (5538 95 4 siadl 32l 3l

284S 50 499 ADT gl cesdll s el Jare v/

£50) ioan Sl 5 58

S35l syl sl ial

[

£ 98 s LSl 558 ((7-6 ) S
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S gl e LF Jalae )il 23 (Axle Load Factor (LF))cAlsall jgaall Jas Jalaa .2

b 3 LS Jalse 330 e Jlaadl o A Jala aing Cun ¢ RS Jlaa¥) ad (g ians Jsoall o

cJsaall

LF Jales dad( 3.6 ) Jgaall

Axle Load Load Equivalency Factor (from AASHTO, 1993)
Axle Type (Ibs) (kN) (Ibs) Flexible
8.9 2000 0.0003
17.80 4000 0.002
31.15 7000 0.0195
Single Axle 62.3 14000 0.399
80.0 18000 1.000
89.0 20000 1.4
97.8 22000 0.18
105.8 24000 0.26
Tandem axle 111.2 25000 0.308
115.6 26000 0.354
120 27000 0.425
124.5 28000 .0495
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o LS Jlaa D (Sl Jalaall ayani o3 38
Load Equivalency Factor For CARS (FL.) = 0.0003 (Single Axle)
Load Equivalency Factor For BUSSES (FL,)) = 0.0195 (Single Axle)

Load Equivalency Factor For TRUCKS (FLuc) = 0.26 (Tandem Axle)

Load Equivalency Factor For TRUCKS TROLLEYS (FLtrucks trotLevs)) = 0.425 (Tandem
Axle)

= 2(ESALS)2 A Jgaal (Alsall Jaall dad b Ul g
ESAL = ADT X GF XT X A X LF X 365
ESAL(CAR) =269x%33.06%0.50%x2%0.0003%x365=977.419
ESAL (BUS) =5%33.06%x0.50%2x0.0195%x365=1176.52
50.67 3.ESAL (TRUCKS) =185x33.06%0.50%x2%0.260%x365=580418
ESAL (TRUCKSTROLLEYS )=40%33.06%0.50%x4%0.425%365=992846

ESAL TOTA 1= 992846 = 1.0 * 10”6

-: (water Drainage Coefficient (m2, m3)) skl iy puali CBlalea 3

RN ST RN P SR POV [P PO R SIS BN | I O | PR I | -1 S-S U PRV ¥ B
U_ljml.ud\a.lh&guﬁém‘djdﬂ\jw'wow‘ug)mﬁa;ywu\

olsall iy et Slalaa Al 4- 6) J gl

i, (ghlia 450 e (3hlia iy pall) 3o ldS
Agricultural Region Desert Region Drainage Coeficient
1.00 1.15-1.25 2aGOOD
0.60 1.05-0.80 442.POOR

1.00 ssbi M2,M3 dad (sSin Cun o
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. (Serviceability Loss (APSI)) c&:bll 4aadl) s sisa 32 4
(FINAL PSI) el axall (5 sisa s (Initial PSI) (¥ 4axdd) (5 sie G LA 02 3 ke s
a. Initial PSI=4-45

b. Final PSI =2

APSI = Initial PSI - Final PSI = 4-2=2 , APST =2

-2 (Reliability (R)A& da 2 Jalaa .5

Gl jd o Plaal apaaill A lae 8 0 Sl (o w da o Jlas) dplaie V) o & sy Al
(RYA—E das 5o e e (5 siana Y 5 ¢ Cia )l careaill Heal) Jlda ) et V) L g3 araal
- (R)AE da )l ds yitall all Jaxy U J saall

.(Reliability (R))4& da 43 Jalaa dad( 5.6 ) Jg2al)

(R) 48l 4y ot 4a yidal) 4l Gkl didal
RURAL i) b URBAN & &k Type OF Road
9909-80 99.9-85 Expressway g b
95-75 90-80 Major (s Gk
95-75 95-80 Collector (a3 ik
80-50 80-50 Local &' dslaa 3k

L diall A mdage ga Las 90 ABH Ay 3 Jalaa Aad AT gy @

(= iaiug ¢ 0.5-0.30— siE LAk (S)) (S g lomal) il paN) A aB L df 2l o
. 0.35 4add £ g dall
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-1 (CBR) Wil i) Janill 48y b 6

e 84 SmeJaide yung rme pl8 NG ) § sl a0 dax il WL @A pda A jas

PP | Y RS S WU - WP 1 N G‘\\ 71&._4\ g"'\‘)&)uﬁﬁbg_‘\u\ GJJMHEAA_MH_EA_SQ:&_;):\M C—a
Ul s 3okl el Al g Al A il Jast 6 58 dans

%8 (5 skt Clia sadll s (CBR) 4ef

L shlls Jasd dad( 6- 6) Jsad)

CBRaA s dlgall el alalia) Jlaa  (USC)a gal pllal) (AASHTO) sl allii
0-3 Jaa diaz |4yl 3@ | OH,CH,MH,OL A5 ,A6,A7
3_7 Las |4y, se=@ | OH,CH,MH,OL A4, A5 ,A6,A7
7-20 A g ol ca OH,CH,MH,OL A2, A4 ,A6,A7
20-50 s ﬁiﬁ;"‘“‘ Gs“:niﬁzvg Alb, A2 - 5,A3,A2-6
50 (re S 8 jliaa bl GW ,GM Ala,A2-4,A3

G—isb §—= 5 (A2,A48,A6,A7) gdsialiy At gl (ot saad o5 ) A 3l Gldaloy e
LAl £ sl daad ol £ i) agaa aad

.(Resilient Modulus (MR)) &sall Jalea 7

ol—sie 5 Y2 y(ResilientModulus(MR)) i s sall —alra 5 55— Jaall &8 ylall a2t o
Gl ol ) G sh e A yall Jslae Aad 2 aai 21 s (SoilSupportValue)ileadl i sl
preida 31l asee gl Bdall ol a3 Aadi wall S sl g s e g A ida J A Wil A lendl
(8 D W g SR SN i B+ N P W Y W YO | [ SN P DS VRV S OV B | [ W g S P [ WP N
. (CBR)Li_ &l
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- M\&-\P(CBR)@&—D&AQYJM\U&MLJAL}‘)AX\ d.a\;uu\.u;eu

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)
1§ sl A5 yal) Julae daii Adle 5 (%8) (s 5t (CBR) A (i i )¥) & il il

MR(subgrad) = 1500 x CBR
MR(subgrad) = 10000 = 10* 10 A 3 Psi

LA Al Jladid ) zliad Y cldea) gal) a9 ¢ A ga L) i daill) oA a2y e

:éﬁj\é\ghgﬁﬂé_ﬁ)&gﬁbb&\‘g

S‘Jm_ASJY\\ \jzdn“‘ m“‘\ \J‘L}ﬂ‘hMH\}EH}\J}JA‘)_\..RJ:E‘)—.IJS‘-\JH

Lox e A &dall sl il A il & alall s 4 agall (Al sha 1l il ginall Gl L Lsa
LSl s Lgal 818 s A Sla <l a5 day 4 il A lall A i) 8 gha jl) il giaall ol
a g Al Y L) ()l s s iall e 15 i) i VL 4 ) A )

(200) a8 daiall (e Sl 45 ¢ 5ol () & all Gl s ¢ AbLuy dilaly dola

Asall) Al 5 AL AN e Jualdll as)) e (Liquid limit)ad ssadl 3a

Abal) 4l Aadl g alll Aall ¢y Juslal) aadl 8 ; (Plasticlimit)as salll as

Al AT dlall aus AW o Jalall asd) sa :(Shrinkag Limit) (ilSs¥) as
Al as g Al ) as G B Gaoka oo 0550 ¢ (Plasticity Index) 4salll e
2138 BaY @l Al Gla gadl) cua

Wt . of Dry Sample =1375gm e

Wt . of Washed Sample =628 gm e
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. 200 JAda o Al g jlal) dad( 7- 6) Jgad)

Project

Specification

No.200 624 45.4 44 ---

Pan

L Adgall) as g A gl A clua(8- 6) Jyaad)
Test No.
Type of test

No of Blows (L.L Test )

Weight of Wet Soil + Can
(sm)

Veight of Dry Soil + Can (gm)

WeightofCan (gm)

Weightof Moisture (gm)

Weight of Dry Soi (gm)

Moisture Content (%)

AV.

LA galll sdipe s Al gaeall aa g Adgalll 2a (e S a8( 0- 6) Jyaadl

Parameter Project Specification

 (Liquid limit)(LL) 34

(Plastic limit )(P.L) % 22.7 —

P.1))(Plasticity Index( % 11.3 -
R rase o LS Al £ gl Cua Cliual gall pilaly 4l Cluiall LAY Jgia ga addll oda AGjla oL Ly e
s Al Jgaad)
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2 i) Agallal) clbia) gall s AN Cilai( 10- 6) Joad) e

AASHTO Soil Classification System (from AASHTO M 145 or ASTM D3282)

Granular Materials (35% or less passing the 0.075 mm -Clay Materials (>35% Silt

| Classificati
(el (R CEITET sieve) passing the 0.075 mm sieve)

Group Classification A-3 A-2- | A2- A-4 | A5 | A6 | A-7-5
A-1-a A-1-b A-2-4 | A-2-5
6 | 7 A-7-6

, % passingSieve Analysis

2.00 mm (No. 10) 50 max
51
0.425 (No. 40) 30 max |50 max .
min
15 max |25 max 10 35 max |35 max 35 |35 3.6 3.6 3.6 36 min
max max [max | min | min | min
Characteristics of fraction
passing 0.425 mm (No.
40)
40 max |41 min 40 4.1 40 4.1 40 41 min
max |min | max | min | max
6 max N.P. (10 max (10 max 1.1 1.1 10 10 1.1 ?'1
min (min | max | max | min min/l

stone fragments, | fine | silty or clayey gravel and

gravel and sand |sand sand silty soils Savevpel

excellent to good fair to poor

Note : Plasticity index of A-7-5 subgroup is equal to or less than the LL - 308

Plasticity index of A-7-6 subgroup is greater than LL — 30.
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14 A et

‘5_..._\2:1 ).._.A} 3 (A—6) H a_..._i).\” L_Q;L.L...;A.\ ui__ﬁ d}.l...;“ ).....;\ 4 L’\M\ (A g Py fT\‘}(\ e AA\}A [SERNEEVEN

Asina ) dignaia Lo i 2 5

s Cilua gill g
Copn AN Te Lgaladt ) Sy il A Al e i e pelilan Al o d Sl Ll s o) el dll (4
. (%100) W 055 (BASECOURSE ) (sl Atk Jaal Lgandins

.(Structure Layers Coefficients (al, a2, a3))<lihll cMlaa 8

Nyaplsil oo s dind oy Aapll A Gl dle wy LSV 8, W o A B e s e sa
AR Caa ) i

(Wearing Surface) ghaull 44k e 3, : (al)
(Base) ghoudl dids e 34, : (a2)
.(Sub Base) ghwdl 4k e 345 : (a3)
Gl clinda (e Aiida IS8 Aadiiueall 5oLl dppnaill 5,080 Jiay 585

¢<(25%10"5  PSI) dab i skl s J ST (MR) A sl aie) aiv g lw e sl 0
(10*1073 PSI) usbu¥) ddidal

¢ (%100) oY) Zad (e JS ( CBR ) af ol sl gl covn ale 5
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A8kt 8 8 Jalaa g cliaal) ABal &g jall Jalaa Cppay (AN Jgand)

.Surface layer coeifficient (al)( 11- 6) Jy

Elanlnill aailhll aga Joloeo Jlijlo calad aignll (Jnoleon
Hwveem Arilainill (i) ( 2 anga 7/ Jk))
80 0.22 500 125.000
95 0.25 750 150000
120 0.30 975 200000
120 0.33 1200 250000
155 0.36 1400 300000
175 0.39 1600 350000
190 0.42 1900 400000

EI Al OSayg ¢ 0.44 5 gbmay Aisdal) 5 g8 Jalaa d—ad AT ¢ 420000 4 g all Jmalra JLiid) o
. (8- 6) Al JL&N (e AElany) ddal) 3 g Jalaa dasd

Al clBall A (s (al, 2, 83) O JS af o Jyandl Sy i
: (al) “ad .1

il e J geanll ey ) (SN (e

Structural Coefficient, a,
I
|

8] 1 2 3 4 5
HMA Resilient Modulus at 70°F(10° psi)

.Surface layer coefficient (al)( 8- 6) Jsl)

.a1=0.44 4l G Ga L o 6Ly @
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: (a2) Al 2

el e Jgeanl oS ) SN e

Stractuare
ic i CBR R-WV alue
Cosfficient Texas Il oclualues
- B2 Triaxial 1000 psi
o.20 ——
0.1 ———
L 0 B
o. 16 —p— —
L — m——
28 — =T i —+
N z2s 1
0.1z =0 —
— 1 FO —1— 2.5 —fF— .
o.10 —f— o —t = . =0 —F—
o.oE =0 3.5 —1—
20 —1— 15 —4
0.0 ——— S0
a0 ——
.o —f—
0.02 —p—
o —1 S —1 — 1 — 1

.Base Course layer coefficient (a2)( 9-6 ) Js<l)

.a2=0.14 4l o G la o sly o

28 (Structure Number (SN) SLasy) a8, .9

(SIS PR PRTIN g SIS JUND Y W DY P EPNE SUPE PR IV V) WV SV SR
a3a ) 5k e 5 Al ATl 5 sl (e Y1 A, U A el ol S il el g
Y 8 el (8-6)JSl)

1ala A“

.o
[

log,o[ APSI/(4.2 — 1.5)]

log W s = ZgS, + 9.36 log,, (SN + 1) — 020 + : -
B Bun ) 0.40 + [1094/(SN + 1)**]

+ 2.32 log,,M, — 8.07

-t M S ik e )
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@
5
T == T
bosg 8 —
- Design Serviceability Loss, APSI| '/
Z _
3z 2 /
3 B 40
+ =
@8 ji =
L [}
@
> 83 23 Y
= g 2.8 4
: 1523 et *
g | .05 Wy L’%
—80 E’ .05
70 2 15 Y
o0 b
50 T T T
987 6 5 4 3 2 1
Design Structural Number, SN

Figure -1-: AASHTO Design Chart for Flexible Pavement

Table (3): AASHTO Flexible Pavement Design -SN Determination

W18 1,000,000 ESALs Applications Over Design Period
R 90 % | Reliability

So 0.35 Standard Deviation

MR 10,000 psi | Subgrade Resilient Medulus

Pi 4.2 Initial Serviceability

Pt 2.0 Terminal Serviceability

DESIGN SN =3.0

L ALEN @B G A8y jh (12— 6) Jgaad)

SN =al.D1+a2.m2.D2 + + a3.m3.D3

Where:

al: Surface Asphalt Layer Structural Coefficient (=0.44)

D1: Surface Asphalt Layer Thickness

a2: Base Course Layer Structural Coefficient (=0.14 @ CBR 80%)

D2: Base Course Layer Thickness
m2: Base Course Layer Drainage Coefficient (=1.0 — Good Drainage rate)

* Design SN = 2.2
* Surface Asphalt Layer (Use 7.0cm)
SN1=2al.D1=(0.44)X(7.0/12.54) =1.21
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* Base Course Layer (Use 20.0cm)

SN2 =a2.m2.D2 = (0.14)X (1.0)X(20.0/2.54) = 1.10
e Total Structure Number SN Total

=SN1+SN2+SN3=1.21+1.10
=2.32SN Design=2.2 ......... Ok

s A Jsaad) B LS cilSlacd) dais) aidde s o

. 2T g pall i 1) ASlaci( 13-6 ) Jgaad)

Layers thickness () bl aSlen (pavement) 4l
(cm)
7CM (ASPHALT LAYER) i) 483k
20 CM (BASECOURSE LAYER) s sSulsll dai

QM\ﬂ‘%y7kM&f&&ﬂﬁu‘ﬂ&@dJ& °

. Ciliia) gal) Cn a 20 WiSlaw Euay (ulad) Al dlatg 3 8 %y o

70



Sla gill g il asled) Juadll

Aadaall 1-7

A gana o s giay g (sl 13gd asanall) e B Ll Jua sl a3 (30 uilil) e gana ) 13a EBLL

¢ (b LS laasl) S g (A jal) cillabidall o ilidll z13) a3 «(Civil 3D) ) el o asaalll Jas o

LA &Jhimgésmw\‘ge‘gw\ 13t LaE e s gLkl ;Lh&\l@iuygﬂ\ Slua gill

- gl 2- 7

slgan (i) (e de gana ) Juagill Al a88 3l 13 asanal Jas g ALY M ) dlary ALY 2y

L B LA B g gal) jAal) Apuil LS sall ) el g ) Cudl g A e Jall)

Al dli s N 535 Cua Uny ddyaa A aly (G hall 138 34

. i) 7 e g e 12 JalS sty (Bl sy (3l

-l LaS Ao B cililuad) A3y ALY ay cliydal) il cuils

Ao lu/aS 50 drasamai 4 s (AASHTO 2011) cbiaal g o SLaie Wy (oudit aranas A} il

M7_Q§MY\M °

a 20 : Base coarse 4ih

.6

(28) | 4 ) 481 g cilpasl) (1-7) Js2ad

Price from the

Item Description Unit Quantity one unit(dollar) Price

1 | Bill No. 1 - CUT AND FILL AREA

1.1 Cut Area Cum 3036.94 4.8 14577.312

1.2 Fill Area Cum 3437.38 5.5 18905.59
2 | Bill No. 2 Base Course

2.2 Base Course Sqm 2137.34 7 14961.38
3 | Bill No. 3 Asphalt Works

3.2 Asphalt Course Sqm 748.07 15 11221.05
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Total = 59665.33 $




. N5 (59665.33) A £ gsiall 4y paiil) dadl) 7
e Co Aaal Lidaiiddl) 4y gl cillabida g Al ahadall o gl £ g pdiall Jlua LA 23 8
L clialal) b sl Aladal) Jglaad) g0 a3 9

- Shagill 3-7

. 6 ASlany Baal g Ada e o ClilY) A8k Chia Aty

i) gal) Gun Aids J<I ani 19 Euny G o ulad) Al dlasg 38

. Gliial gall Gun Ak JS) a2 Guny Gitaha e (ulal) ciad La Ak dlang 38 o

Sl i i) pdag g8 5 ) 4kl e (Prime coat MC) 33k (i i

Abhal) o2 Jlgi Y SN a8 By (e Aol 24 J9 e J i) Ak o Sl pall e play

. otba 2930 gan g L 408 A5 L) Lay Ailil) jdal) dpas (e paldind)

Janlly g All alal) o glually (B )l dpa gl yidl g dsa gSal) losaall g pilal) Jual i) Ao daalal)

Aolda g e Lo

el ally dun ol 5l Aalil (e duald g Ao (s sina () J gaa sl Agllall Ay 05 ) 93 Jand daslal) Bg2n .8
Agaal)

Lliall Jalsil) ) O gua gl il 43S 8 QLA aLuBY) (s La AS Jidia g ldia 3929 A pa Al 9

3l apal) o dpan) Al Lal g g pdial) 130 35 uiiall peal) o J guanll Aalil) 38 (e and) (10
. Adhiall g jlaill

9 R L o=
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Highway engineering
s Gl A ¢ A ) dpaiil] £ a1 RS
http://www.arab-eng.org (s3SI ad gall ¢ all Grudigal) A4S0
. Sliatal) Jaglads g dabial) ¢ alsa Con g
.AASHTO 2004
) a5 ialaudil) () Sl o
ola ) — gl 0 5 dalad) 5 ,Y) (S
A Al Apall 52 5 ) 55 - @kl e ) e di
AASHTO ( American Association of State Highway and Transportation Officials
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