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Abstract
Re-design and rehabilitation of Ein Deir Baha road
Kareem Al- Ashhab
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Abstract

Re-design and rehabilitation of Ein Deir Baha road

Kareem Al- Ashhab
Supervisor:

Dr-Eng Itissam Abuiziah

Al-Jaladah area in particular (Ain Deir Baha) is an area located west of the city of

Hebron, which is characterized by the fact that the population growth is constantly

increasing. Hebron, too, is of great importance as it serves a group of suburbs, so it
IS necessary to stop to re-design and rehabilitate this street because of its

.Importance to the citizens

The importance of this road is that it is considered within an area that constitutes
an area for population expansion, internal tourism and recreation, and serves many

.of the lands located on this road

The project includes the design of the road to implement the necessary space works
in addition to the engineering and construction design of the road, as well as the
requirements for the design of the road from the calculations of quantities such as
digging, backfilling, rainwater drainage and others, taking into account the safety

and security rules for road users, including pedestrians and vehicles.

Key Words : Re-Design, Rehabilitation, Lighting on the road, road elements,

Areas and volumes .
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Asphalt concrete surface

3; \ i E y " v b '-: ' 1. Granular base

Subbase

Wl Subgrade

A al) dda Il liila £ (3-5) Jed

Lebaati O a1 5 581 Lgia IS ast Cumy Lgaranal ang Sl

Flexible Pavement

1. Asphalt concrete

Surface Course

2. Base (stabilized, unbound) Base Course

Subbase (Optional, usually treated subgrade)

3. Subbase (stabilized,unbound) Subgrade (Existing Soil)

4. Subgrade (stabilized,natural)

5l i i 1 (3-5) JSal
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.(Design Loads) 4l Jual) -1

.(Equivalent Single Axle Load (ESAL)) 2 e ) saal (Al Jaall 2
.(Axle Load Factor (LF)) (8Sall ) saall Jas Jalaa -3

.(Climate factor) At Jalal) -4

.(S-soil support value) -5



(Structure Number (SN)) (SL¥) &8 ) -6
(CBR il il Jeaiill 44 b (Structure Layers Coefficients (al, a2, a3)) <lskall < llas -7

The Equivalent Single Axle (Equivalent Single Axle Load (ESAL)) 2 ) ssal  ASAl Jeall Gl
:Load can be determined using equation

gﬁ}@}ﬂ@mwﬁmﬂ\wz}pu,wJ}JA\duabet;;\augewﬁd\g_s*@ﬁgiwm

sy A LHEE ) e Caa ) o DS el Lt i3 50 ISl A 8 La A0S pal ) sl Jead (S Jalacall
sl S Al BRI 2.5 Lstae (QEN pual Y G ) LRI (PT) el el
e 7 5155 5 ptlia il 345 (yo sleB¥) 3ny Cinm i) Al (5 sinnn Q) B15Y1 Bl Laigy 2,00 L sbosa(lane sl
Jand o alll 0 Glld y Qa5 58 Ll (8 4 gy Al (5 sn 1 3 el Aol 30 52500 L5 4.5 1 4.2 o

sl sale) o) AkasillS Aol Alpall ¢ 5 (e g 5

NEIEES
PSI=Present serviceability index.
Y e Jaidip 5 (0 e Letadd 7 )
(initial serviceability index(pi) & terminal serviceability index(pt)
BSaall Gyl Pi=4.5

4adll (for lower class Highways) s sivall (Saia 2,k 2 5 (for major highway) 4w I Gkl Pt=2.5
Al Faia g Cia ll Alla (5 e Jilal llal

APSI=pi-pt=4.5-2.5 —2

Equivalent Single Axle Loads=ESALs=ADT.GF.T.A.LF.365
Where:
ESALSs: number of repetitions of single axle load 18 kip (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 facto
"LF" is determine using Table (3-5)
"GF" is determine using Table (2-5)

"T" is determine using Table(1-5)



DA Jgaadl g T Jalaa LSS a3y

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

w\sJN\gém‘cﬂl,\SJaw

(oalad) B) @kl &l s e

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

T Jalzs e 1 (1-5) dsd)

1 AL T el 3538 (oladl JS 8y e (1) o ladV) 8 o jluse 4 e (5 sinid Lgaranat 3l yall G ykal) Lol
(T =50%) 0558 Galall Jsaall a2

(GF) growth factor: AUl Jsaall ¢ ddde Jguanl) aid dad Lol

Design period Annual Growth Rate (%)
years
1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
2 2.0 2.02 204 205 206 207 208 210
3 3.0 3.06 312 315 318 321 325 331
4 4.0 4,12 425 431 437 444 451 464
5 5.0 5.20 542 553 564 575 587 6.11
6 6.0 6.31 663 680 698 715 734 772
7 7.0 7.43 790 814 839 865 892 949
8 8.0 8.58 921 955 990 10.26 10.64 1144
9 9.0 9.75 10.58 11.03 1149 1198 1249 1358
10 10.0 10.95 12.01 1258 13.18 13.82 1449 1594
11 11.0 12.17 1349 1421 1497 1578 16.65 18.53
12 12.0 13.41 15.03 1592 16.87 17.89 18.98 21.38
13 13.0 14.68 16.63 17.71 18.88 20.14 2150 24.52




14 14.0 15.97 18.29 19.16 21.01 2255 2421 27.97
15 15.0 17.29 20.02 22.58 23.28 25.13 27.15 3177
16 16.0 18.64 21.82 2366 25.67 27.89 30.32 35.95
17 17.0 20.01 23.70 2584 221 30.48 33.75 40.55
18 18.0 21.41 25.65 28.13 3091 34.00 37.45 45.60
19 19.0 22.84 27.6/ 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 4165 47.73 5186 63.25 73.11 98.35
30 30.0 40.57 56.08 66.44 79.05 94.46 1132 1644
8 9
35 35.0 49.99 73.65 90.32 1114 1382 1723 2710
3 4 2 2

LK) ZAESY Jalas dad (2-5) Jg2all

O5S3 % 4 Ay sinall 33 3l A a8 535 Lliiis Lale 20 oLkl dndla ol jlie) &5 sale (3 k) araai xie
.Gf =29.78 4.8
3 )k 456.98 = () 5l 4 sl K LS yall sae Jaws gie) Gilaall Jucadll & i) (e 33538 AADT Wl

s/

SISl 15 Al Juaal e gl (s ol Jlaal ) el 0l dismd b olls ans
(8-5)5 (3-5) dshasl) (e e ls IS S ol 320 L s

Aol JSI Al jall A g S yall 22 Jass gia s (3-5) Jga

KN Ib Single Tande | KN Ib Single | Tandem
Axle m Axle Axle Axle
4.45 1,000 0.00002 182.5 | 41,00 | 23.27 2.29
0
8.9 ) 0.00018 187.0 | 42,00 | 25.64 2.51
0




10 0.000313
5
13.35 | 3,000 | 0.00072 191.3 | 43,00 | 28.22 2.75
0
17.8 | 4,000 | 0.00209 195.7 | 44,00 | 31.00 3.00
0
22.25 | 5,000 | 0.00500 200.0 | 45,00 | 34.00 3.27
0
26.7 | 6,000 | 0.01043 204.5 | 46,00 | 37.24 3.55
0
31.15 | 7,000 | 0.01960 209.0 | 47,00 | 40.74 3.85
0
35.6 | 8,000 | 0.03430 213.5 | 48,00 | 44.50 4.17
0
40.0 | 9,000 0.0562 218.0 | 49,00 | 48.54 4.51
0
445 | 10,000 @ 0.0877 | 0.0068 | 222.4 50,00 @ 52.88 4.86
8 0
48.9 | 11,000 | 0.1311 | 0.0100 | 226.8 | 51,00 5.23
8 0
534 | 12,000 0.189 0.0144 | 231.3 | 52,00 5.63
0
57.8 | 13,000 0.264 0.0199 | 235.7 | 53,00 6.04




62.3 | 14,000 0.360 0.0270 | 240.2 | 54,00 6.47
0

66.7 | 15,000 0.478 0.0360 | 244.6 | 55,00 6.93
0

84.5 | 19,000 1.24 0.0971 | 262.5 | 59,00 9.01
0

89.0 | 20,000 151 0.1206 | 267.0 | 60,00 9.59
0

934 | 21,000 1.83 0.148 | 271.3 | 61,00 10.20
0

97.8 | 22,000 2.18 0.180 | 275.8 | 62,00 10.84
0

100 0.198089

102.3 | 23,000 2.58 0.217 | 280.2 | 63,00 11.52
0

106.8 | 24,000 3.03 0.260 | 284.5 | 64,00 12.22
0

110 0.29419

111.2 | 25,000 3.53 0.308 | 289.0 | 65,00 12.96
0

115.6 | 26,000 4.09 0.364 | 293.5 | 66,00 13.73




120.0 | 27,000 4.71 0.426 | 298.0 | 67,00 14.54
0

1245 | 28,000 5.39 0.495 | 302.5 | 68,00 15.38
0

129.0 | 29,000 6.14 0.572 | 307.0 | 69,00 16.26
0

133.5 | 30,000 6.97 0.658 | 311.5 | 70,00 17.19
0

138.0 | 31,000 7.88 0.753 | 316.0 | 71,00 18.15
0

142.3 | 32,000 8.88 0.857 | 320.0 | 72,00 19.16
0

146.8 | 33,000 9.98 0.971 | 325.0 | 73,00 20.22
0

151.2 | 34,000 11.18 1.095 | 329.0 | 74,00 21.32
0

155.7 | 35,000 12.5 1.23 | 333.5 | 75,00 22.47
0

160.0 | 36,000 13.93 1.38 | 338.0 | 76,00 23.66
0

164.5 | 37,000 15.50 153 | 3425 | 77,00 2491
0

169.0 | 38,000 12.20 1.70 | 347.0 | 78,00 26.22




173.5 | 39,000 19.06 1.89 | 351.5| 79,00 27.58
0

178.0 | 40,000 21.08 2.08 | 365.0 | 80,00 28.99
0

(Load Equivalency factor ) 4wl Jleai ) il pall ¢ 59l Jagad

e s JS) LS ol At 5 IS all 230 Jaws s 1 (4-5) Jsa

Aol J<0 @ls yal) ae Jau gia

16 101 Y

11 101 £ BN

8 110 X

12 104 Lo gial
10.4% 89.6% 3320) Cya A gia)) Al

e PC (10 kN / axle)=89.6%
e HV (110 kN / axle) =10.4%

258/ Bk 57T 8 dapanai 3l jall Gy phll o W 5 e a8 giall ClS jall Jara o



# PC =577 *89.6%=517 pc/day

# HV =577 * 10.4%=60 HV/day

bl L Jalaill Qs i U Jgaall Conen Beadd e I LS all 15 IS Jysaily o

410 PC =505 PC

48 Truck =160 PC

Apadill 5 bl Al LS all 05 2(5-5) Jssa

Vehicle type ‘ Equivalency factor(E)

(R dll Gl udhPC 1PC
(&2)Bus 2PC
(wlald)Truck 25PC

plaiuly Aabull Jghaall (e Jea¥loda o Jgeaall wyg cdpnld Jaal ) bl ol sl Jasad oy ol 2y o
.(interpolation)

e Load equivalency factor for a PC (fg(,)) = 0.0003135 (single axle)

e Load equivalency factor for a HV (fgny)) = 0.29419 (tandem axle)



:(ESALS) jia gaal (Al Jaal) dajd

A Cann 13 22y (ESAL) 5 o5 035 ole IS 2401 Alsbaal) anm SIS 5all 15 30 g 55 IS :(Total ESAL)
ol Joanil O Al pans

ESAL = ADT X GF X T X A X LF X 365
ESAL(PC) =505x29.78%0.5x4x0.0003135%365=3441.73

ESAL (HV) =160x29.78x0.5x4x0.29419x365= 1023282.25
ESAL TOTA=1026723.98
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. (Optimum moisture content)
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(250 10) Uarall 5 (2150 5) dauldll 585 5048 Hhae -2
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M4 53 8,5k 4

il ) 88 pa Clida -5

(20,01 483 221200 da) (b () 3 (a2 882 3840 das) () 3e - 6
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cAe U8 L)y e lidall o8 ) Jan -]
LAy s le B Aiael e S5 QllE 5 -2

"3 8 Jaie e sandl) b Jantie 1 b Jaial (e 6yl Al ("3 iy Jiie e (a3 Al juiani - 3
M4 A8 Jaie e 3 aaa s " Jaie (e o e dlall G (e () 1) ity Al o5y

a8 28 23 (o plasally Jala g dka ) el Cumy Aall o ollall (e £ g 55 2 el 4 gk ) A e el - 4
Ll A il ol 535 o3 Ll gda Sy L Al o Lgmaia 50 5385 50 48 jlaay iy ) 53S 5 50 Gl 8 a5
gl dae v Alaall ) S5 Aiall mdass ol Jal anes e 48 jhadll Mk
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A s (5 g g
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" 2013l

Agaludl JleeY 3851 ((GPS)) el sall spand calladl allaill Zailall LY il 43585 —6

2013 i iy ymall lalial) 3 bl sall 5 3kl daglads (il ¢ sl aSall 551 55 =7
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