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Abstract
Project name

Design of Al-MajorRoad
(dura western front lines)

By : Ahmad Nawahda
Ehab Sweity
Malek Alshrie’h

Supervisor:-
ENG. Faydi shabaneh

Abstract:

The purpose of this project is designing the suggested road, which connects Dura
city with western lines. The advantage of this road is making the travelling to Dura
villages (western lines) faster, and no need to cross the communities and buildings

that exist on the old streets.

in this project we will do the all surveying application, in addition to design the
road ,geometric and structural design ,and to solve the problems of storm water,

and regard safety regulations for Pedestrian and drivers and cars .
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C20 100 17 1 C20 dall o8
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dry density gr/cm3
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1.9
1.8

Optimum water content

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.11 0.12 0.13 0.14
Water content

A B 5 L) (5 i oy A1) (1-4) JSEN
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11016 11030 11220 11180 (p&) Ak, Al Wl 5
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533.4 210 15
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965.2 380 3
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1295.4 510 4

1625.6 640 45
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MAX EFFECTIVE WIDTH, W(M) MOUNTING
OVERHANG HEIGHT 5

(M) 7.62 914 1069 1219 13.72 1524 1676 1829 19.81 21.34 HM %

Maximum spacing , S (m)

1.82 16.8 | 183 [ 21.3[25.36 | 305 7.26

2.29 19.8 | 21.3 | 244 | 274|305 | 36.6 | 36.6 9.14

2.59 229 | 244 | 274 | 305 | 335 | 381|427 | 427 | 427 10.69 Al

2.90 27.4 | 305 | 320 | 351 | 396 | 42.7 | 488 | 488 | 488 | 488 12.19

1.82 19.8 | 229 | 259 | 305 | 335 7.62

2.29 244 | 259 | 29.0 | 335|381 | 39.6 | 396 9.14

2.59 27.4 | 305 | 335 | 366 | 39.6 | 45.7 | 472 | 472 | 47.2 10.69 Az

2.90 335 | 366 | 396 | 427 | 472 | 51.8 | 53.3 | 53.3 | 53.3 | 533 12.19

1.82 244 | 274320 366 | 366 7.62

2.29 29.0 | 320 | 351 | 396|442 | 442 | 442 9.14

2.59 335 | 366 | 396 | 427 | 47.2 | 51.8 | 518 | 51.8 | 518 10.69 A3

2.90 396 | 427 | 472 | 518 | 56.4 | 57.9 | 57.9 | 57.9 | 57.9 | 57.9 12.19
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:ESAL J) s -]
ESAL = f, * G * AADT 365 % N * fg wcooovmrrrrrrrrerrennenn 6.1
Where :
- ESAL : Equivalent Accumulated 18000 Ib Single Load.
- f4 : design lane factor
- Gy : growth factor.
- AADT : first year annual average daily traffic.
- N; : number of axles on each vehicle.

- fg : load equivalency factor.
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2 (6-1) dsall Gab oo fyy A e J paall 2y

(f) 35150 copmsall 3 Sl Az 1(1-6) Jsta

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

( Two Directions)

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

aal 5 IS5 anl gl elas¥1 b Gy ) Gl b Gle 4 e (5 51 Lgagana ol el G5y k) Ll
(1-6) Jsaall (e 4 &80 AR fy da 2258 (1 Balally (38 sal) Lald) IS Cuea 503,125 (i o
2045 A

£ (6-2) Jsaall (e Lile J pmallais G da Ll

(Gp) s<I Jana:}(2-6) Js2

Design Annual Growth Rate (%)

period No. 2 4 5 6 7 8 10
years  growth

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
2.0 2.02 2.04 2.05 2.06 2.07 2.08 2.10
3.0 3.06 3.12 3.15 3.18 3.21 3.25 3.31
4.0 4.12 4.25 4.31 4.37 4.44 4.51 4.64
5.0 5.20 5.42 5.53 5.64 5.75 5.87 6.11
6.0 6.31 6.63 6.80 6.98 7.15 7.34 7.72
7.0 7.43 7.90 8.14 8.39 8.65 8.92 9.49
8.0 8.58 9.21 9.55 9.90 10.26 10.64 11.44

O 00 N O U B W N BB

9.0 9.75 10.58 11.03 11.49 11.98 12.49 13.58
10 10.0 10.95 12.01 12.58 13.18 13.82 14.49 15.94
11 11.0 12.17 13.49 14.21 14.97 15.78 16.65 18.53

AASHTO(2004) it
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12
13
14
15
16
17
18
19
20
25
30
35

12.0
13.0
14.0
15.0
16.0
17.0
18.0
19.0
20.0
25.0
30.0
35.0

13.41
14.68
15.97
17.29
18.64
20.01
21.41
22.84
24.30
32.03
40.57
49.99

15.92
16.63
18.29
20.02
21.82
23.70
25.65
27.67
29.78
41.65
56.08
73.65

16.87
17.71
19.16
22.58
23.66
25.84
28.13
30.54
33.06
47.73
66.44
90.32

16.87
18.88
21.01
23.28
25.67
27.21
30.91
33.76
36.79
51.86
79.05

111.43

17.89
2014
22.55
25.13
27.89
30.48
34.00
37.38
41.00
63.25
94.46

138.24

18.98
21.50
24.21
27.15
30.32
33.75
37.45
41.45
45.76
73.11

113.28

21.38
24.52
27.97
31.77
35.95
40.55
45.60
51.16
57.28
98.35
164.49

172.32 271.02

- %5 Ayl Bl 3l e Y s Y ars ¢ 43020 (a5 T e () e maanail ol salal) i
(2-6)d 52l maa ge 98 LS 933,065 545 Gy ) A ()55

250/AS 50 120005 ¢ AeLull/AS 50 500 5150 Al e WIS 3 338 AADTJ) 4add Lol

B faldll cls yall

K

RN

3%

g Ll A LS el a5 50
B Sl il

Salas Ll

Al B il 3 L3 e 3 1 i Sl 35 (1-6) S
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DAl Al 38 A6 o S Jalaall dpilly ol
load equivalency factor for a cars (fE(car)) = 0.0003135 (single axle)
load equivalency factor for a busses (fE(bus)) = 0.198089 (tandem axle)
load equivalency factor for a trucks (fE(truck)) = 0.29419 (tandem axle)
:(ESAL)J e oo il
ESAL(car) = 0.45 * 33.06 * 365 * 12000 * 0.75 * 2 * 0.0003135 =0.030642082*10°
ESAL(buss) = 0.45 * 33.06 * 365 * 12000 * 0.12 * 2 *0.198089 =3.09785492*10°
ESAL(truck) = 0.45 * 33.06 * 365 * 12000 * 0.1 * 2 * 0.29419 =3.833958216*10°
TOTAL ESAL = 6.962455218*10°
Gl Jeadl) (g L) slS and Aa 231 oy ¢ Ak JS ASLaws sl

ke JSICBR J) e 1(3-6) Jssa

addiual) 3alall CBR FERAT
Crushed Stone 90 Base Coarse
Clay and Stone Soil 35 Sub Grade

Where :

- R :Regional Factor

N,;: Number of dry months in a year

- Ry, : Regional Factor for soils dry

N,: Number of saturated months in a year

AASHTO (2004) ol *
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- R, : Regional Factor for soils saturated
P dsaad) phadind &b (Ro) s (Rg) J) dasd Ay

AU Jelaall Zadz 1(4-6) Jss>

case Suggested Regional Factor
Roadbed soil frozen 5in or more 0.2-1.0
Roadbed soils dry 03-15
Roadbed soils saturated 40-50

G o JS8) A8la el 8 sdak ) el 4 L 05Ss Jilad) Ak of jlie Y oy 33l
(U_ll.m\)ﬂ\

R=24%09+—=%45=2.1
12 12

;IS YA (e S-s0il support value J) dad slag) ais Gl 2y

-0 90
! B — 100
e
=10 — ooEE
=80 0.2 40,000
- — 80 [—80 =70
— 60
= - — 30,000
o |- 50 -
— 70 =
- [~ [—40 3.0
L 8 = ) - 30 ; — 20,000
— 60
._60 —
| o 20
=1 —L5o
— 50 1
S+ — —4.0
= s S = 2 Lo =z
= = 21| a0 =l 10 < = 10,000
5-6———S = SE =
= =l-a0 = 2Fo9 = ="|—9000
2 < = - 2FEs = o
— -t - —— = S 8000
'((/—:v) =+ P Cé =7 w - s =
z = = —30 &SlCe < 8 |~ 7000
@2 -5 ::'_36 — o = li)* — =
o 5 & — 6000
— — =1
= K = = — 5000
=C 2% 5.0 = 1°
_4 _20 — = — 7,:3 ——— Kot s g -
— 4000
0 — 10 = - 15
10
log - =2 3000
— = =0 | 20
- - —707 —
2 [ 6.0 — 2000
—1

S-soil support value:(2-6) Jsadi

AASHTO (2004) ol *
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S L
(S1-soil support value) = 10.1

(S2-soil support value) = 8.3

IS i @l 5 SN ) e il ians I3 e

—6 —1
= i
' 5, -
4 -
' - 2
i E
- 2
g 5
&6 E
35 -
B> g
ar T
- =
w4 o
i )
3 4
L [ 5
_1 |
o 5]
=4
Design chart for flexible pavements, p; = 2.5
SN Jalaall 4 (3-6) JSl
SN2 =2.
SN3=26.
;(,:\ES\ OS¢ (R)J\R.A:EL_J ey ia Jadll alaia) Jasd SllD axy
SN1=26.
SN2 =2.38.
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SN3=3.2.
: Allaall e el 5 Aida S lans e 215 00 lld aay
SN=al*D1+a2*D2*mi+a3*D3* Mi....cecrvrrinrrrinnnns 6.3
Where :

- SN : Structural Number.
- a1, a2, ad: layer coefficients representative of surface, base course, and
sub base respectively.

- D;, D2, D3 : actual thickness, of surface, base course, and sub base
respectively.

- m; : drainage coefficient for layer i.

dshall e (al, a2 ,a3) J) ded Claa o Cua

al Jalaall dad (1
(al) Jalad) dads 1(5-6)J s>
Case of Pavement a1 suggested
Road mix ( low stability) 0.20
Plant mix (high stability) 0.44
Sand Asphalt 0.40

. 0.44=a] 4ad (8 Gow Lo o ol s>

a2 Jaladl dad (2
(82) dalaall 4 :1(6-6)d g2
Case of base course a2 suggested

sandy gravel 0.07

Crushed stone 0.14

Cement- treated (650psi or more) 0.23
Cement- treated (400-650psi) 0.20
Cement- treated (400psi or less) 0.15

AASHTO (2004) ol *
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Coarse- graded bituminous-treated 0.34
Sand asphalt 0.30
Lime -treated 0.15-0.30

. 0.14=82 4as (8 3L a3 LS 5>
a3 Jalzall 4asd 3

(a3) Jalaall 40 :1(7-6) s

Case of base course a3 suggested
Sandy gravel 0.11
Sandy clay 0.05-0.10

.0.075=a3 4as (& Bl (e g%
0.7 5 5bsi Aia (b iy Cay a5 ¢ (5-2500) gladY) as vie Ciy yoatl) Jabeal dpnaily L
; lidal) clow o Jull

1- D1=Li=6in=6*2.54=15cm

0.4

SN1 =6 *0.44=2.6

2- D2=2%2 -2in=2*254=5.1cm, Take D2 = 20 cm

0112

SN2 =(7.87*0.14*0.8) + 2.6 =3.5

3- D3=-=232 -5in=12.7cm, Take D3 =15 cm
0.075%0.8
Dol b
ikl ASLaw 11(8-6) Js2

() PR
15 caland)
20 oo Sl
15 ol i L dah

AASHTO I ol 1
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2 Grobl) g (o olall Uiy pai 5-6

: dadia 1-5-6

Gaohll 13gd G At (e Sy Lo ST ) Jsasll sa i aal ()5S okl areal 2 Ledie

g samgall 12gd 5ok g 13ds ¢ ok Jeuls CullSill JBl 2lasin¥) die Al e S L ST
sl Gkl mha o pan® S sbaall Gy iy Jiy aan ale J0 Y1 585 G ¢ oy S
dae &y Cuay ¢ (gravity system) dasi (amidl M dkis el e gal JS5 Leie paliill aie o jally
Jo e dany %0.5 0= Jo V) sk (QBY (I o ) (e sball maanil 962 1 sa) (oo (Dl
b g8 3 luay Gbll mhuy @bl GUST Go JSI (el (Sl (e daasall ol
el olae iy puath (paal) Jals i Ll ¢ iy N Ay 3l shaliall b okl ikl e (ditches)

e s Gabll g el ole il ()Y nt il 4S5 Leathy dpm g 5 45k Jisae Gensy

: Haa¥) ol 4S8 2-5-6

¢ Aahaidl) el LA JsaYl g 4l jaall dapdal)l e Ria Ashiad Uael) sl iy pead dadail S5 53
4 a5 ¢ (RUNOFR) L) o o il slaa (e 03l 5 La s (Rainfall) JUae) slee laeSs dasi i
Go ST a5 ¢ JUaal) sl iy sl 808 sl aga el sa mhul) e el Jaed) sl cilaeS

:(Rational method) Gkl s3a el ey Jdas¥) sl ilaeS Clual ds, 5l

Q=C A e 6.4
where :

- Q :quantity of storm water(axl)) ( Liter /Second).
- C: run off coefficient. (bl Gl Jalas)
- A area (&bl (hectare).
| : rain fall intensity (<l 485S)( Liter/Second .hectare).
Y dglaie ) sS5Y a8 Cilpa jill 38 ¢ i B de sane s AY] Gl kil LS 4y Hlaill o3 2 51
¢ il il 03¢ 22V Cand Lale Janll 3 130 il
Leale Jandl a3 dikaiall S g slaia JaaY) )55 1]
kel 3538 JS (8 (5 sludia Sy de jgie Jshagll 305 2
el o U ) g g ¢ 4y Hlaill 038 & (time concentration) - (e L dlaie) o3y 3
() (a5 JsA (e 3) Ll ey slae Adail af
tC=ti+tfo 6.5
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where :
- ti:inlet time (5_15 min) , depend on ground slope and the
nature of the ground.
: . _length of pipe
- tf: flow time = /velocity'
s Jsaall (e 03] 2 (C) eadanadl eV Jalaal dpuilly *
(C)enbond) ¥l Jalae dads 1(9-6)J s>
(C) >l LV Jalae dad chul g 5

0.95-0.75 o
0.85-0.75 2G5l laall o Gshall caa
0.70-0.50 Wga su s laall o sl caay
0.60 -0.25 il 5 Gk
0.30-0.15 Ll b
0.30-0.10 Jgn g ye 3 h
0.20-0.10 e b Clalua g dpde ol

. 0.7 33le salaie) 2y L34 géj

A ¢ Jshaell i aind 330 o jlae¥l L o 508 il &l daiadh ¢ (1) el RS dpally Wiy *
o sis el Jiiad el (g ¢ 8 pmal 3l G 6S0 Ladie e Hhall 350 (5S5 Of adsiall e
¢4 (5,10, 25 ) &0 Dl il Wiyl 58 ge JUael) da i s Ty i 5 e (S5 e jUaeY)
o daaadl il ahaiul (Says ¢ 4 sall @l il A At jUael ol S L1 Jadii A

ililag ) A jaall 3hliall 845w 25 Gulad

Lanill 238 (L/S.ha) 4sthaall s sl e Jseasll il s (MM/Nr) Whias s 0588 el e dailil) Lol Ll
s 4 sthall saa ) e Jeasil 166.7 a8l o jai &5 ¢ (MiN) @Bk dailll muail 60 e

mm*minx1000 m%+1 m+1000L __ 166.7 L/S.ha

min*60S+*ha*1000mm+*1 m3

!Chin, David A. 2000. Water-Resources Engineering.
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Rainfall Intensity

o3
o0
83 =
80
73
70
63
60
53
50 -
45 -
i S s

—«— Typical [1=0023(0.851)"

T]
—— Hebron [ 1=78.70(0.992)"T]

—— Gaza[i=37.33(0.991)"T]

/1

—— Jedd=h[ i = 47.88(0.982)"T]

Intensity (mm/hr)

0 15 30 45 60 75 90 105 120 135 150 165 180 195

Time (min)
ey 48 ;1 (4-6) Jsad
o3 e 3kl Cilalue (e dalue JS(Q) ol dad Sl o3y Uil
s iy palll) Al anansi 6-6
praail) die Mg Al gaY) aal 1-6-6
Daals ) sal de gana e V) Cpm 381 Cny 408N aperatll Jany oLl die
1) Layout:

5 Adais mdal g Ak e aaad s« (water devider) I (s s dilaially Aagae Lol e f aasd oty s
catchment ) 4 =3 (flow direction) 48 ,all eladl aaat s 4, ) Sl dda A Cua Leginy Jua sl o3

: L@_AA‘ ‘)‘ﬁAi :u:)m JL&‘-Y‘ Oz KEQY & (area

il Jih Lall s o

A3 (e JB Wil 5 g€ 55 cilaiaall o il 481K CailS 1) W) dpdlall s plaill Jae a1y @
ol

OSa Le ST 85 of Juads (catchment area) ) e

2) Inlets:

s dog ) aaf (3883 13 dra g a5 ¢ A8l ) jUaeY sl (alaldl Jaaal) e 55l A

1Chin, David A. 2000. Water-Resources Engineering.
65



Jeall i e -]
(325390 o STl Ay5) 5 0688 O g Cam) a1 i e -2
(pipe) A ské jiive -3

e (180_120) 4dluadl) i< 13 -4

¢ (inlet) J g1 5 Lol

Aalad Jaall 2 g ol Bl 5 cpiladl @l ) (e 4y Wl aodiss & 850 Depressed inlet -1
s )5l m ol () andin g Ladl i3 i aadiall ¢ 5l 850 Un depressed inlet -2
I. gutter inlet:

gutter inlet: (5-6) Js<l!

Il. curbinlet:

curb inlet: (6-6) Js<di
1. compilation inlet : Jlalull cle sill e oS je (58 Cua
IV.  multiple inlet :  2ad Jshell Ld o 5S All Bhliall 8 andiin g ill a
L 8 okt it seb Gl ¢ laa
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(qutter inlet) s 5 Js¥) g sl aladinl a3 28 U 5 yha A Ll

3) pipe diameter :
S 8 Allenivl g (g2l oY) 5l ga g
Diin = 10 inch = 250 mm.

4) velocity :
(S) diall s (32 5l (e Lew oSl g ¢ A s el ey i plaia ) oy Cum
. (Sewer cad) gt » 4

Vinin =1 mis.
Vinax =5 m/s.
5) slope:
Ao pully il JS (piladi je Legil Cum ¢« oo Jil5 el slaia¥) oy 3l LS
V=2%RY3% 8$Y2 oo 6.6
n

Vnax 0253 Sy dad) ai ledie 5 Vi Gasad Sy ol 20 Leind
where :

» V :velocity of flow.
» n:manning coefficient = 1/75.
» R : hydraulic radius (by tables).

» s design slope.

6) depth of sewer (d,;r,) :

el s ¢ Y e e Dl e 8 o

7) location of sewer pipes in road section :
bl el el pae sl olsall iy pesil) il g o
Y] a5 s 1A ¢l gai g LA S je e 0 5S Jaall Gl Lie 5 e (S
1Skl il s e
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Cieal) il 35a 5 (182 (7-6) JSad)

50 100 5 Ja) o S il (8 ¢ B il Ak le A8l pasl e Janll 5 2im
(e Adadi (add) A (3 ke ) sl aneni Akl dga g Jall S8 ¢ oS Jaas 3 gra IS (5 k) (0

o~ w0 N PF

_QLLL&A\‘;CJ'A}A}ALASb)S\}éﬁ)H\d}\wbw\tn_aﬂ&)Lﬂ\

: asanail) Jal 40 2-6-6
Lay out.
Calculate flow capacity (Q = CIA).

elevation of upper inlet—elevation of downer inlet )

Calculate ground slope (G =

distance
Assume diameter (D = D,,,;;, = 10 inch).
Choose sewer slope : hear 4 cases :
. G >Snin—S = Smin-
. G =Snin — S=Snin-
. G>Spax — S =Smax -
IV.  Snin<G <Spax —S=G.

& LS AlalS Bld 5 jll juaad S5 (sewer cad) Al 7l aladiuly arenail) dgdee Cuad

() 3l
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el Jadl

Slua gil) g gilidl)

Aale dadia 127
Aaladl sl 227
Llagll 3.7



s dale dadia 1-7

L glaall ) sel) ot Al 0l dlie iy ol e Al et Jandl 138 ST o) g Jae sl oLl xie
el g VL o g Jandl 12 3855 5 gda )

de gana o (g sing g Bashall 13l amaaill dalee 8 L) Jha gl &5 ) Sl e sana Juadl) 120 8L
& sl 3¢l 2l die pa g liail slae ) Leild o ) a5l e

:LM‘@@\ 2-7
s leaal ¢ U (e de gana (N Jia il a8 G5y yhall 13g] avenat Jae 5 ALalSI) aia 5l dleny Al 2ey

el o dea s Sy (e o pealiig Ll |53 Ade B ola 2285 (LS Gookll 18]
i J .“Lﬁé(g_@ d}d;gushjj_“ Slleall A8, ALl aay SO ladal) Fliicas 2

() el das
15 ey
20 e sSadl)
15 oY) s e dds

o paaill dae 55 ¢ AASHTO(2004) (allall allaill e el 33 plall 13¢] mpanai Joe 33
s el cil€ g ¢ A8 pal) llabadall e il 2 Al 55 ¢ (civil 3d) ) el
2Sa jia (35542 ) = Gkl (B aall LS e
2Sa i (13767 ) = Gkl Gl S o
Se jie (3635) =cliuyl e
oxSe e (4847 )= usSomll e
oSa i (4694 ) = ¥l Caile e
xSe jie (407 ) = Canalll o
Ssh e (7100 ) = caall Jaal o
« (sewer cad) ) @ebi_n Gk e b &y Gkl e dadand) obiall Ciy sl el Joe 5 4
s il CulS 5 ¢ (5) Bale 84 ) cllabhadall e dLIS il ) ja) Al

69



Sl il 5 il 3 ) Sl

el 405 gl dlael ¢ (1-7) Jssa

2as) (inch) sy ki (Mm) sy ki
1 18 450
1 24 600
3 30 750
3 36 900
3 42 1050
3 48 1200
5 54 1350
4 60 1500
3 66 1650
2 72 1800
2 78 1950
3 84 2100
3 90 2250
1ilSa (sewer cad) I gl (e da satal) Jslaall Ll
Manhole Report Pipe Report
Ground | Rim | Sump |Manhole Dowmstre .| Section | Average |Construct | Average
Label |Elevation |Elevation Elevatilt}}n Diameter gﬂeﬂ:iﬁ} Label Uﬂj::slr: am Le{]ng;h Fllﬁ?llls} S;ﬁ:gg Size Velocﬁy ed Slope Pipeg Material
(m) (m) (m) (m) Wanhole (mm) | (mis) | (m/m) |Cover(m)

MH-1 | 878.08 | 878.08 | 869.03 | 12 8.9 P-1 | MH-L | MH2 | 1165 | 199849 Circular | 300mm | 336 | 0007 | 452 | BVC

MH-2 | 8703 | 8703 | 86435 | 12 | 588 | P2 | MH2 | MH3 | 65 | 288361 | Circular |1050mm| 354 | 0.007 | 291 | PVC

MH-3 | 86596 | 83596 | 83852 | 12 | 74 | P3| MH3 | MH4 | 74 | 350272| Circular |1200mm| 42 | 0.007 | 361 | PVC

MH-4 | 86022 | 860.22 | 84961 | 12 | 1061 | P4 | MHA | MH5 | B85 | 451536 Circular |1350mm| 449 | 0007 | 312 | PVC

MH-5 | 85139 | 85139 | 34208 | 12 9.1 P-5 | MHS | MH6 | 69 | 5,12559] Circular [1350mm| 46 | 0007 | 447 | BVC

MH-G | 84397 | 84357 | 8441 | 12 | 456 | P-6 | MH6 | MH7 | 1075 | 671350 Circular |1500mm| 492 | 0.007 | 452 | PVC

MH7 | 83611 | 8611 | 83277 | 12 | 33 | P-7 | MH7 | MH8 | 1335 |§12013 | Circular |1650mm| 45 | 0.005 | 133 | PVC

MH-8 | 83478 | 83478 | 83066 | 12 | 412 | P8 | MHE | MH9 | 107 |837081| Circular |1800mm| 471 | 0.005 | 165 | PVC

MH-9 | 83295 | 83295 | 82022 | 12 | 127 | P59 | MH9 | MH-10 | 1205 |10,660.06] Circular |1800mm| 478 | 0.005 | 595 | PVC

MH-10 | 82244 | 82244 | 81138 | 12 | 1086 | P10 | MH-10 | MHI1 | 755 |11,272.28) Circular |1950mm| 495 | 0.005 | 4% | RVC

MH-11 | 81419 | 81419 | 79907 | 12 | 1512 | P11 | MHAD | MH12 | 118 |12,08036] Circular [1950mm| 3 0005 | 707 | PVC

MH-12 | 80046 | 80146 | 79347 | 12 | 789 | P12 | MH2 | MHI3 | 585 |12,582.72| Circular |2100mm| 467 | 0004 | 343 | RVC

MH-13 | 79637 | 79637 | 786.66 | 12 371 | B3 | MH-13 | MH-14 | 1225 |13,61061) Circular |2100mm| 472 | 0004 | 428 | PVC

MH-14 | 7893 | 7893 | 78406 | 12 | 5 | P4 | MHM | MHIS | 105 |14,376.95) Circular |2000mm| 474 | 0004 | 206 | RVC

MH-15 | 78670 | 78671 | 78278 | 12 | 383 | P15 | MHAS | MH16 | 1205 |15,002.75| Circular |2250mm| 488 | 0004 | 132 | RVC

MH-16 | 785.59 | 785.59 | 7823 | 12 | 329 | P16 | MH16 | MW7 | 119 |15474.62| Circular |2250mm| 49 | 0004 | 104 | RVC

MH-17 | 78319 | 785.19 | 78182 | 12 33 | BT MHIT| 01 120 |15,810.32| Circular |2250mm| 452 | 0004 | 13 | RBVC

Manhole Report Pipe Report
Grour]d R|m Sumlp Manho\e Manhale L= Downstre Length | Total | Section Se;tmn Average Construct Avgrage .
Label |Elevation |Elevation |Elevation (Diameter Deth Label Manhole | & Flow 51| s Size | Velocity |ed Slope | Pipe | Material
m | m | m | m e e | e | 1) [P lle)| Shae | iy | i) |Covr ()
MH-1 79118 79L18| 787.27 12 3.91|P-1 MH-1 |01 1165  664.28|Circular 450 mm 4,65 0.03 2.23|pVC

Gaohll e (el A0 ¢ (1-7) Js&d

70



a5l 5 il gl Sl

Manhole Report Pipe Report
Ground | Rim | Sump |Manhole Downstre .| Section | Average |Construct | Average
, . P Manhalg Upstream Length | Total |Section | i 1eg :
Label |Elevation |Elevation |Elevation |Diameter Degth ) Label Vartle| 2" ) |Fiows)| Shape Size | Velocity |ed Slope | Pipe | Material
(m) (m) (m) (m) P Manhole P (mm) | (mfs) | (m/m) |Cover{m)
MH-1 g8 878 869.5 1.2 8.5|P-1 MH-1  |MH-2 1165 527.28|Circular 500 mm 262 0.007 4441PVC
MH-2 8703 8703 865.36 12 4.94|p-2 MH-2  |MH-3 63|  816.66|Circular |750 mm 295 0.007 259/pPVC
MH-3 860,08 806.08) 86L44 1.2 5.24(p-3 MH-3  |MH-4 37.5 1,106.17|Circular |750 mm 3120 0.007 2.14PVC
MH-4 862.94| 80254 830.0 12 12894 MH-4  |MH-3 109.5| 1,433.04(Circular {900 mm 338 0.007 6.49\PVC
MH-5 8512 8512] 84195 12 9.25|P-5 MH-5  |MH-6 75.5| 1,653.22|Circular (900 mm 348 0.007 4.66|PVC
MH-6 81334 84334 BIAET 12 8.47\P-6 MH-6  |MH-7 123| 2,226.75|Circular |1050 mm e 0.007 4.2/pvC
MH-7 836.08| 836.08 83363 1.2 245(P-7 MH-7  |MH-8 132.5| 2,892.04(Circular {1050 mm 3.94)  0.007 L19|pVC
MH-8 §4.77) 84T 83La2 1.2 3.25(P-8 MH-8  |MH-9 106| 3,597.68|Circular {1200 mm 4220 0.007 1.32|pVC
MH-9 833 833 820.78 12| 12.22)p5 MH-9  |MH-10 119.5| 4,366.02(Circular {1200 mm 4320 0.007 fPVC
MH-10 82216 82216 B1L07 12| 10.09}P-10 MH-10  |MH-11 68.5 4,846.00|Circular |1350 mm 45 0.007 4.86|PVC
MH-11 813.96| 81396 799.87 12 1409/P-11  |MHIL |MH-12 120.5| 5,328.07|Circular {1350 mm 4620 0,007 6.86\PVC
MH-12 80L4|  8004| 79462 1.2 0.78(P-12  |MH-12 |MH-13 63.5| 5,642.85|Circular {1350 mm 4660 0,007 3.2/pvC
MH-13 79655 796.55| 787.94 12 8.61|P-13 MH-13  |MH-14 128| 6,294.36/Circular |1500 mm 487 0.007 4.05|PVC
MH-14 783.50) 789.56) 783.02 1.2 4.54|P-14 MH-14  |MH-13 120.5| 6,881.51(Circular {1500 mm 494 0.007 201/pvC
MH-15 786.7) 7867 78351 1.2 2.79(P-15 MH-15  |MH-16 120.5| 7,485.26|Circular {1500 mm 5 0.007 L13|pVC
MH-16 785,08 78359 78291 1.2 268(P-16  |MH-16 [MH-17 119] 8,042.06|Circular {1650 mm 449 0,005 L1|pvC
MH-17 785.19) 78519, 78L32 12 287|P-17 MH-17 |0-1 120| &,580.84|Circular |1650 mm 451 0.005 152/pVC
Manhole Report Pipe Report
Ground | Rim | Sump |Manhole Downstre Section | Average |Construct| Average
Label |Elevation |Elevation |Elevation |Diameter g‘ an:ole Label Uﬁstr;alm am gani Flmalll S;;tmn Size | Velocity |ed Slope | Pipe | Material
m | m | m | m | REE et IR [ N AT e (e
MH-1 79122 79122 73464 12| 658p-1 MH-1 |01 117|  832.08|Circular {750 mm 33 001  341fpve
Gkl e ol 383 ¢ (2-7) Jsad)
Lea gl A DU Cila slaal) A8S SL:;JJS\ 5 Amdy) Glareail) 43S juga a5
M\W@Q%M\M@U}A%MM\M\&G;L'\,\&)_)JLA\JLMJ\:\E';\?S 6
&)N\@W\M\.‘Ay‘ sy ¢ WM\L@.:E}A&}:‘%J)JA\ Q\JLI:\J\@M;@A}?S 7
;Q\ALS}&})M@J&MMAM\QL.&?S 8

g oodall 4S5 1 (2-7) Jo>

(LY ally) dalsal) dla Jazl)
337649 aal)
185855 adll
64672 eyl
26659 s 5S el
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Process Feature Codes My Filter

Process Baselines =

Clear Processing Results

GNSS Loop Closure

= = iread graduating — Session Editor
2 Points -
= Sessions Adjust Network
2 mportedFiles : + |8 Clear Adjustment Results

Site Calibration

1102000 Clear Site Calibration
Inverse
Mean Angle Residuals

Level Editor
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1038000,
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" Process Baselines

Processing Results

U

Ues

Press <Save = to save processing results. 5 observations selected for saving

Reports

Alignment Geometry Report
As-Staked Corridor Report
As-Staked Report
Earthwork Report

Import Report

Level Report

Mean Angle Report
Metwork Adjustment Report
Point Derivation Report
Paint List

Project Computation Repaort
Site Calibration Report
Surface Information Repart
Vector List
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Project information Coordinate Systemn
Mame: C\Users\PC\Documents\Spectra Precision Mame: Israsl Map Grid
Survey Officelroad graduating vee Datum: israel OKl Grid (10G)
Size: 358 KB .
Zone: Israel Old Grid (10G)
Modified: 2370472014 01:36:12 o (UTC:3) . )
Geoid: flurm12
Time zone: Jerusalem Standard Time .
Vertical daturm:
Reference number:
Description:
Baseline Processing Report
Processing Summary
Observation From To Solution Type H. Prec. V. Prec. | Geodetic | Elipsoid AHeight
(Meter) (Meter) Az Dist. (Meter)
(Meter)
5528 — 500 (B10) |552B 500 Fixed 0.019 0.038 | 23734477 2861.214 -79.443
8528 — 400 (B11) |5582B 400 Fixed 0.017 0038 | 234729137 3440076 -75.162
b528 — 300 (B12) |552B 300 Fixed 0018 0.029| 242749207 2737.779 -67.695
5528 — 200 (B13) |552B 200 Fixed 0.020 0.032| 2473727 2917.287 -47. 707
5528 — 100 (B14) [552B 100 Fixed 0.022 0.039| 261713117 2760 6521 -33.955
Acceptance Summary
Processed Passed Flag |I Fal |P
5 5 o o
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Reports

Alignment Geometry Report
As-Staked Corridor Report
As-Staked Report

Baseline Processing Report
Earthwork Report

Import Repart

Level Repart

Mean Angle Report
Metwork Adjustment Report
Point Derivation Report
Point List

Project Computation Report
Site Calibration Report
Surface Information Report
Vector List

Project information Coordinate System
Mame: C\Users\PC\Documents\Spectra Precision Mame: Israel Map Grid
Survey Officeiroad graduating. vee Datur \srael Old Grid (10G)
Size: 358 KB )
Zone: Israel Old Grid (10G)
Madified: 230472014 01:36:12 » (UTC:3) ) )
Geoid: ilum12
Time zone: Jerusalem Standard Time .
Vertical datum:
Reference number:
Description:
Point List
ID Easting MNorthing Bevation Fealure Code
Meten) (Meter) (Meter)
100 152056.846 1100536 441 879.912 st
200 152880.974 1100317 .614 866.164 st
300 153142 900 1100177 310 B46.174 st
400 152777.195 1099430007 838721 st
500 153162.750 1099893.803 834427 st
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Abstract
Project name

Design of Al-MajorRoad
(dura western front lines)

By : Ahmad Nawahda
Ehab Sweity
Malek Alshrie’h

Supervisor:-
ENG. Faydi shabaneh

Abstract:

The purpose of this project is designing the suggested road, which connects Dura
city with western lines. The advantage of this road is making the travelling to Dura
villages (western lines) faster, and no need to cross the communities and buildings

that exist on the old streets.

in this project we will do the all surveying application, in addition to design the
road ,geometric and structural design ,and to solve the problems of storm water,

and regard safety regulations for Pedestrian and drivers and cars .
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3omS Sl e Lo e Sl s (Normal traffic) (oxdall s el cold das il ¢ ) o805 0¥ A2

. (main rural roads) a4 N @kl Jie Jaw siall )5 5all @ld g ) salls LY A3
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s ALY araall) datia 1-6
Ly saall Jlaat) Jasi e (S i Lgilinal sa s LgilSlans 5 cilialall <l oS dlaal e 5 _le o0
ol g ety IS £ il 0 aa gy ey G A leny Ll e

O Lo LeSans 5l dalue pe 5l Aalie 4l 3 A3 e 3ke sa 5 ¢ lall caa M1 IV -1
Coai Al 358 5l ¢ iloe ISy (Al sl Aall) Gy yhal) rhaws (358 a5 ¢ aas (30_20)
5 Aaalall Al AN e 50 ) Led sha Jomy A e @l JS3 e JalS IS iy ¢ )
AR pms i) oy ale IS LDy L a0 Y 44, plall o3a Al Dlus Al 54 300
Leleal dala o8l s a5 aae

0585 5 s a5 Ailin) Clisls e lia 1 (g 5l 13 (5 sy ¢ RSl Al ¢ A0 2
Adaa ) 3la) ol Jaal sale) Aty oLu) A8l Al AV AL 5 b Ay Akl
Gkl 8 Al 4y ) g sall 0 genl) e glial o LESY) sale) die A yall Cilia I aadius
Al i)

Ak 5 g seandl (bl ¢ Gl cnd a5 clihsae (e Bl s ¢ O all Caa )l s AEN 23
le sud VI & A3kl od ¢ 4lE Cana Gy k) mhad dale ¢ 65 ki) Caa )l
Ly galall g g piall 8 Lgaladiin a5 ¢ LoDl 8 Laladin)

Doe P Gle g

Glas Hslahy ¥ Cuny ¢ bl ¢l (e ilyinaad) Jil 5l 8 Lealasiind il ;s @) (1
20 ekl

Glall jlaal aw jaal Wil ki e s ddia )l Gkl st sty e gl 138 ol (2
Ak ek pia (any Sl Bt 2y g an 20 s 5 jlaas Gkl caa Al
ol el e aa€ 4 Jaaey i) & (e g el e 40 68

: AASHTO(2004) s azanaill o 5 figall Jal g2l 2-6
 Lie Jalse de gana JlieY) (380 oy 3yl LAY manail) die
Gosoall aaall -]
ple Sy Gkl e aadiuin Al LS jall gy el g 68 22
Leolasad g 4 il pailias -3

SLendl 038 3383 S Aalall bl 5 3y el Ailaiad ) a2l -4

oreaill 8 lgasen Jalsall oda e dlaie V) i g 5 il i
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s A pal) dda It AuLEY) ualiad) 3-6
D oaliall e 4 yall dia I () oS

LGJdAJdAS‘—(ﬁJ)‘ &#\MM&\M\&};J&Q ‘5“}: (SUbgl’ade)fLy\)ﬂ\ l 1 -1
Ay slaall 5 80 5 gl Juad s olaall () e Adaall 335k o0

1) Al Al A8l (5588 pilia La 533) oy Al AGLD o : (sUb base) lu¥) Cailedila 2
il all Adiae ¢ 30 Al il A8k ()€ Jla 8 Ll ¢ sam e Al il Adall ailiad caiS
Andall sl e eliatu¥) Saall (e

A dals lial gay il Jass sie (om0 5 le & ¢ (base course) oYl dads -3
L) \A«J Lauad U"_I\JL“\SM (e a)L;'a;\

o Lgle i jlate (ailiad, 4lin) 450 (e 5 e a5 : (surface course) livy) 45k -4
Gkl s e L

SV A8y Hall aladin) asd g g pdiall 138 3L ¢ (3 5k sae aa gy adl Hlie W) e 3AY) (S apanall die
AASHTO (2004) 525 Y x5 le 50

s il Al g @kl Ao ) js¥) Glua 4-6

aisns 5 LS ¢ At 1) liadal) e Aida S e Gl a3 (g 5 Ga_pall Aad giall JleaBl Gloa Jae o
LAt s sl e 3 AASHTO (2004) 4 ks plasiad

:ESAL J) s -]
ESAL = f, * G * AADT 365 % N * fg wcooovmrrrrrrrrerrennenn 6.1
Where :
- ESAL : Equivalent Accumulated 18000 Ib Single Load.
- f4 : design lane factor
- Gy : growth factor.
- AADT : first year annual average daily traffic.
- N; : number of axles on each vehicle.

- fg : load equivalency factor.
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2 (6-1) dsall Gab oo fyy A e J paall 2y

(f) 35150 copmsall 3 Sl Az 1(1-6) Jsta

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

( Two Directions)

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

aal 5 IS5 anl gl elas¥1 b Gy ) Gl b Gle 4 e (5 51 Lgagana ol el G5y k) Ll
(1-6) Jsaall (e 4 &80 AR fy da 2258 (1 Balally (38 sal) Lald) IS Cuea 503,125 (i o
2045 A

£ (6-2) Jsaall (e Lile J pmallais G da Ll

(Gp) s<I Jana:}(2-6) Js2

Design Annual Growth Rate (%)

period No. 2 4 5 6 7 8 10
years  growth

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
2.0 2.02 2.04 2.05 2.06 2.07 2.08 2.10
3.0 3.06 3.12 3.15 3.18 3.21 3.25 3.31
4.0 4.12 4.25 4.31 4.37 4.44 4.51 4.64
5.0 5.20 5.42 5.53 5.64 5.75 5.87 6.11
6.0 6.31 6.63 6.80 6.98 7.15 7.34 7.72
7.0 7.43 7.90 8.14 8.39 8.65 8.92 9.49
8.0 8.58 9.21 9.55 9.90 10.26 10.64 11.44

O 00 N O U B W N BB

9.0 9.75 10.58 11.03 11.49 11.98 12.49 13.58
10 10.0 10.95 12.01 12.58 13.18 13.82 14.49 15.94
11 11.0 12.17 13.49 14.21 14.97 15.78 16.65 18.53

AASHTO(2004) it
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12
13
14
15
16
17
18
19
20
25
30
35

12.0
13.0
14.0
15.0
16.0
17.0
18.0
19.0
20.0
25.0
30.0
35.0

13.41
14.68
15.97
17.29
18.64
20.01
21.41
22.84
24.30
32.03
40.57
49.99

15.92
16.63
18.29
20.02
21.82
23.70
25.65
27.67
29.78
41.65
56.08
73.65

16.87
17.71
19.16
22.58
23.66
25.84
28.13
30.54
33.06
47.73
66.44
90.32

16.87
18.88
21.01
23.28
25.67
27.21
30.91
33.76
36.79
51.86
79.05

111.43

17.89
2014
22.55
25.13
27.89
30.48
34.00
37.38
41.00
63.25
94.46

138.24

18.98
21.50
24.21
27.15
30.32
33.75
37.45
41.45
45.76
73.11

113.28

21.38
24.52
27.97
31.77
35.95
40.55
45.60
51.16
57.28
98.35
164.49

172.32 271.02

- %5 Ayl Bl 3l e Y s Y ars ¢ 43020 (a5 T e () e maanail ol salal) i
(2-6)d 52l maa ge 98 LS 933,065 545 Gy ) A ()55

250/AS 50 120005 ¢ AeLull/AS 50 500 5150 Al e WIS 3 338 AADTJ) 4add Lol

B faldll cls yall

K

RN

3%

g Ll A LS el a5 50
B Sl il

Salas Ll

Al B il 3 L3 e 3 1 i Sl 35 (1-6) S
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DAl Al 38 A6 o S Jalaall dpilly ol
load equivalency factor for a cars (fE(car)) = 0.0003135 (single axle)
load equivalency factor for a busses (fE(bus)) = 0.198089 (tandem axle)
load equivalency factor for a trucks (fE(truck)) = 0.29419 (tandem axle)
:(ESAL)J e oo il
ESAL(car) = 0.45 * 33.06 * 365 * 12000 * 0.75 * 2 * 0.0003135 =0.030642082*10°
ESAL(buss) = 0.45 * 33.06 * 365 * 12000 * 0.12 * 2 *0.198089 =3.09785492*10°
ESAL(truck) = 0.45 * 33.06 * 365 * 12000 * 0.1 * 2 * 0.29419 =3.833958216*10°
TOTAL ESAL = 6.962455218*10°
Gl Jeadl) (g L) slS and Aa 231 oy ¢ Ak JS ASLaws sl

ke JSICBR J) e 1(3-6) Jssa

addiual) 3alall CBR FERAT
Crushed Stone 90 Base Coarse
Clay and Stone Soil 35 Sub Grade

Where :

- R :Regional Factor

N,;: Number of dry months in a year

- Ry, : Regional Factor for soils dry

N,: Number of saturated months in a year

AASHTO (2004) ol *
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- R, : Regional Factor for soils saturated
P dsaad) phadind &b (Ro) s (Rg) J) dasd Ay

AU Jelaall Zadz 1(4-6) Jss>

case Suggested Regional Factor
Roadbed soil frozen 5in or more 0.2-1.0
Roadbed soils dry 03-15
Roadbed soils saturated 40-50

G o JS8) A8la el 8 sdak ) el 4 L 05Ss Jilad) Ak of jlie Y oy 33l
(U_ll.m\)ﬂ\

R=24%09+—=%45=2.1
12 12

;IS YA (e S-s0il support value J) dad slag) ais Gl 2y

-0 90
! B — 100
e
=10 — ooEE
=80 0.2 40,000
- — 80 [—80 =70
— 60
= - — 30,000
o |- 50 -
— 70 =
- [~ [—40 3.0
L 8 = ) - 30 ; — 20,000
— 60
._60 —
| o 20
=1 —L5o
— 50 1
S+ — —4.0
= s S = 2 Lo =z
= = 21| a0 =l 10 < = 10,000
5-6———S = SE =
= =l-a0 = 2Fo9 = ="|—9000
2 < = - 2FEs = o
— -t - —— = S 8000
'((/—:v) =+ P Cé =7 w - s =
z = = —30 &SlCe < 8 |~ 7000
@2 -5 ::'_36 — o = li)* — =
o 5 & — 6000
— — =1
= K = = — 5000
=C 2% 5.0 = 1°
_4 _20 — = — 7,:3 ——— Kot s g -
— 4000
0 — 10 = - 15
10
log - =2 3000
— = =0 | 20
- - —707 —
2 [ 6.0 — 2000
—1

S-soil support value:(2-6) Jsadi

AASHTO (2004) ol *
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S L
(S1-soil support value) = 10.1

(S2-soil support value) = 8.3

IS i @l 5 SN ) e il ians I3 e

—6 —1
= i
' 5, -
4 -
' - 2
i E
- 2
g 5
&6 E
35 -
B> g
ar T
- =
w4 o
i )
3 4
L [ 5
_1 |
o 5]
=4
Design chart for flexible pavements, p; = 2.5
SN Jalaall 4 (3-6) JSl
SN2 =2.
SN3=26.
;(,:\ES\ OS¢ (R)J\R.A:EL_J ey ia Jadll alaia) Jasd SllD axy
SN1=26.
SN2 =2.38.
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SN3=3.2.
: Allaall e el 5 Aida S lans e 215 00 lld aay
SN=al*D1+a2*D2*mi+a3*D3* Mi....cecrvrrinrrrinnnns 6.3
Where :

- SN : Structural Number.
- a1, a2, ad: layer coefficients representative of surface, base course, and
sub base respectively.

- D;, D2, D3 : actual thickness, of surface, base course, and sub base
respectively.

- m; : drainage coefficient for layer i.

dshall e (al, a2 ,a3) J) ded Claa o Cua

al Jalaall dad (1
(al) Jalad) dads 1(5-6)J s>
Case of Pavement a1 suggested
Road mix ( low stability) 0.20
Plant mix (high stability) 0.44
Sand Asphalt 0.40

. 0.44=a] 4ad (8 Gow Lo o ol s>

a2 Jaladl dad (2
(82) dalaall 4 :1(6-6)d g2
Case of base course a2 suggested

sandy gravel 0.07

Crushed stone 0.14

Cement- treated (650psi or more) 0.23
Cement- treated (400-650psi) 0.20
Cement- treated (400psi or less) 0.15

AASHTO (2004) ol *
61



Coarse- graded bituminous-treated 0.34
Sand asphalt 0.30
Lime -treated 0.15-0.30

. 0.14=82 4as (8 3L a3 LS 5>
a3 Jalzall 4asd 3

(a3) Jalaall 40 :1(7-6) s

Case of base course a3 suggested
Sandy gravel 0.11
Sandy clay 0.05-0.10

.0.075=a3 4as (& Bl (e g%
0.7 5 5bsi Aia (b iy Cay a5 ¢ (5-2500) gladY) as vie Ciy yoatl) Jabeal dpnaily L
; lidal) clow o Jull

1- D1=Li=6in=6*2.54=15cm

0.4

SN1 =6 *0.44=2.6

2- D2=2%2 -2in=2*254=5.1cm, Take D2 = 20 cm

0112

SN2 =(7.87*0.14*0.8) + 2.6 =3.5

3- D3=-=232 -5in=12.7cm, Take D3 =15 cm
0.075%0.8
Dol b
ikl ASLaw 11(8-6) Js2

() PR
15 caland)
20 oo Sl
15 ol i L dah

AASHTO I ol 1
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2 Grobl) g (o olall Uiy pai 5-6

: dadia 1-5-6

Gaohll 13gd G At (e Sy Lo ST ) Jsasll sa i aal ()5S okl areal 2 Ledie

g samgall 12gd 5ok g 13ds ¢ ok Jeuls CullSill JBl 2lasin¥) die Al e S L ST
sl Gkl mha o pan® S sbaall Gy iy Jiy aan ale J0 Y1 585 G ¢ oy S
dae &y Cuay ¢ (gravity system) dasi (amidl M dkis el e gal JS5 Leie paliill aie o jally
Jo e dany %0.5 0= Jo V) sk (QBY (I o ) (e sball maanil 962 1 sa) (oo (Dl
b g8 3 luay Gbll mhuy @bl GUST Go JSI (el (Sl (e daasall ol
el olae iy puath (paal) Jals i Ll ¢ iy N Ay 3l shaliall b okl ikl e (ditches)

e s Gabll g el ole il ()Y nt il 4S5 Leathy dpm g 5 45k Jisae Gensy

: Haa¥) ol 4S8 2-5-6

¢ Aahaidl) el LA JsaYl g 4l jaall dapdal)l e Ria Ashiad Uael) sl iy pead dadail S5 53
4 a5 ¢ (RUNOFR) L) o o il slaa (e 03l 5 La s (Rainfall) JUae) slee laeSs dasi i
Go ST a5 ¢ JUaal) sl iy sl 808 sl aga el sa mhul) e el Jaed) sl cilaeS

:(Rational method) Gkl s3a el ey Jdas¥) sl ilaeS Clual ds, 5l

Q=C A e 6.4
where :

- Q :quantity of storm water(axl)) ( Liter /Second).
- C: run off coefficient. (bl Gl Jalas)
- A area (&bl (hectare).
| : rain fall intensity (<l 485S)( Liter/Second .hectare).
Y dglaie ) sS5Y a8 Cilpa jill 38 ¢ i B de sane s AY] Gl kil LS 4y Hlaill o3 2 51
¢ il il 03¢ 22V Cand Lale Janll 3 130 il
Leale Jandl a3 dikaiall S g slaia JaaY) )55 1]
kel 3538 JS (8 (5 sludia Sy de jgie Jshagll 305 2
el o U ) g g ¢ 4y Hlaill 038 & (time concentration) - (e L dlaie) o3y 3
() (a5 JsA (e 3) Ll ey slae Adail af
tC=ti+tfo 6.5
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where :
- ti:inlet time (5_15 min) , depend on ground slope and the
nature of the ground.
: . _length of pipe
- tf: flow time = /velocity'
s Jsaall (e 03] 2 (C) eadanadl eV Jalaal dpuilly *
(C)enbond) ¥l Jalae dads 1(9-6)J s>
(C) >l LV Jalae dad chul g 5

0.95-0.75 o
0.85-0.75 2G5l laall o Gshall caa
0.70-0.50 Wga su s laall o sl caay
0.60 -0.25 il 5 Gk
0.30-0.15 Ll b
0.30-0.10 Jgn g ye 3 h
0.20-0.10 e b Clalua g dpde ol

. 0.7 33le salaie) 2y L34 géj

A ¢ Jshaell i aind 330 o jlae¥l L o 508 il &l daiadh ¢ (1) el RS dpally Wiy *
o sis el Jiiad el (g ¢ 8 pmal 3l G 6S0 Ladie e Hhall 350 (5S5 Of adsiall e
¢4 (5,10, 25 ) &0 Dl il Wiyl 58 ge JUael) da i s Ty i 5 e (S5 e jUaeY)
o daaadl il ahaiul (Says ¢ 4 sall @l il A At jUael ol S L1 Jadii A

ililag ) A jaall 3hliall 845w 25 Gulad

Lanill 238 (L/S.ha) 4sthaall s sl e Jseasll il s (MM/Nr) Whias s 0588 el e dailil) Lol Ll
s 4 sthall saa ) e Jeasil 166.7 a8l o jai &5 ¢ (MiN) @Bk dailll muail 60 e

mm*minx1000 m%+1 m+1000L __ 166.7 L/S.ha

min*60S+*ha*1000mm+*1 m3

!Chin, David A. 2000. Water-Resources Engineering.
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Rainfall Intensity

o3
o0
83 =
80
73
70
63
60
53
50 -
45 -
i S s

—«— Typical [1=0023(0.851)"

T]
—— Hebron [ 1=78.70(0.992)"T]

—— Gaza[i=37.33(0.991)"T]

/1

—— Jedd=h[ i = 47.88(0.982)"T]

Intensity (mm/hr)

0 15 30 45 60 75 90 105 120 135 150 165 180 195

Time (min)
ey 48 ;1 (4-6) Jsad
o3 e 3kl Cilalue (e dalue JS(Q) ol dad Sl o3y Uil
s iy palll) Al anansi 6-6
praail) die Mg Al gaY) aal 1-6-6
Daals ) sal de gana e V) Cpm 381 Cny 408N aperatll Jany oLl die
1) Layout:

5 Adais mdal g Ak e aaad s« (water devider) I (s s dilaially Aagae Lol e f aasd oty s
catchment ) 4 =3 (flow direction) 48 ,all eladl aaat s 4, ) Sl dda A Cua Leginy Jua sl o3

: L@_AA‘ ‘)‘ﬁAi :u:)m JL&‘-Y‘ Oz KEQY & (area

il Jih Lall s o

A3 (e JB Wil 5 g€ 55 cilaiaall o il 481K CailS 1) W) dpdlall s plaill Jae a1y @
ol

OSa Le ST 85 of Juads (catchment area) ) e

2) Inlets:

s dog ) aaf (3883 13 dra g a5 ¢ A8l ) jUaeY sl (alaldl Jaaal) e 55l A

1Chin, David A. 2000. Water-Resources Engineering.
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Jeall i e -]
(325390 o STl Ay5) 5 0688 O g Cam) a1 i e -2
(pipe) A ské jiive -3

e (180_120) 4dluadl) i< 13 -4

¢ (inlet) J g1 5 Lol

Aalad Jaall 2 g ol Bl 5 cpiladl @l ) (e 4y Wl aodiss & 850 Depressed inlet -1
s )5l m ol () andin g Ladl i3 i aadiall ¢ 5l 850 Un depressed inlet -2
I. gutter inlet:

gutter inlet: (5-6) Js<l!

Il. curbinlet:

curb inlet: (6-6) Js<di
1. compilation inlet : Jlalull cle sill e oS je (58 Cua
IV.  multiple inlet :  2ad Jshell Ld o 5S All Bhliall 8 andiin g ill a
L 8 okt it seb Gl ¢ laa
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(qutter inlet) s 5 Js¥) g sl aladinl a3 28 U 5 yha A Ll

3) pipe diameter :
S 8 Allenivl g (g2l oY) 5l ga g
Diin = 10 inch = 250 mm.

4) velocity :
(S) diall s (32 5l (e Lew oSl g ¢ A s el ey i plaia ) oy Cum
. (Sewer cad) gt » 4

Vinin =1 mis.
Vinax =5 m/s.
5) slope:
Ao pully il JS (piladi je Legil Cum ¢« oo Jil5 el slaia¥) oy 3l LS
V=2%RY3% 8$Y2 oo 6.6
n

Vnax 0253 Sy dad) ai ledie 5 Vi Gasad Sy ol 20 Leind
where :

» V :velocity of flow.
» n:manning coefficient = 1/75.
» R : hydraulic radius (by tables).

» s design slope.

6) depth of sewer (d,;r,) :

el s ¢ Y e e Dl e 8 o

7) location of sewer pipes in road section :
bl el el pae sl olsall iy pesil) il g o
Y] a5 s 1A ¢l gai g LA S je e 0 5S Jaall Gl Lie 5 e (S
1Skl il s e
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Cieal) il 35a 5 (182 (7-6) JSad)

50 100 5 Ja) o S il (8 ¢ B il Ak le A8l pasl e Janll 5 2im
(e Adadi (add) A (3 ke ) sl aneni Akl dga g Jall S8 ¢ oS Jaas 3 gra IS (5 k) (0

o~ w0 N PF

_QLLL&A\‘;CJ'A}A}ALASb)S\}éﬁ)H\d}\wbw\tn_aﬂ&)Lﬂ\

: asanail) Jal 40 2-6-6
Lay out.
Calculate flow capacity (Q = CIA).

elevation of upper inlet—elevation of downer inlet )

Calculate ground slope (G =

distance
Assume diameter (D = D,,,;;, = 10 inch).
Choose sewer slope : hear 4 cases :
. G >Snin—S = Smin-
. G =Snin — S=Snin-
. G>Spax — S =Smax -
IV.  Snin<G <Spax —S=G.

& LS AlalS Bld 5 jll juaad S5 (sewer cad) Al 7l aladiuly arenail) dgdee Cuad

() 3l
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el Jadl

Slua gil) g gilidl)

Aale dadia 127
Aaladl sl 227
Llagll 3.7



s dale dadia 1-7

L glaall ) sel) ot Al 0l dlie iy ol e Al et Jandl 138 ST o) g Jae sl oLl xie
el g VL o g Jandl 12 3855 5 gda )

de gana o (g sing g Bashall 13l amaaill dalee 8 L) Jha gl &5 ) Sl e sana Juadl) 120 8L
& sl 3¢l 2l die pa g liail slae ) Leild o ) a5l e

:LM‘@@\ 2-7
s leaal ¢ U (e de gana (N Jia il a8 G5y yhall 13g] avenat Jae 5 ALalSI) aia 5l dleny Al 2ey

el o dea s Sy (e o pealiig Ll |53 Ade B ola 2285 (LS Gookll 18]
i J .“Lﬁé(g_@ d}d;gushjj_“ Slleall A8, ALl aay SO ladal) Fliicas 2

() el das
15 ey
20 e sSadl)
15 oY) s e dds

o paaill dae 55 ¢ AASHTO(2004) (allall allaill e el 33 plall 13¢] mpanai Joe 33
s el cil€ g ¢ A8 pal) llabadall e il 2 Al 55 ¢ (civil 3d) ) el
2Sa jia (35542 ) = Gkl (B aall LS e
2Sa i (13767 ) = Gkl Gl S o
Se jie (3635) =cliuyl e
oxSe e (4847 )= usSomll e
oSa i (4694 ) = ¥l Caile e
xSe jie (407 ) = Canalll o
Ssh e (7100 ) = caall Jaal o
« (sewer cad) ) @ebi_n Gk e b &y Gkl e dadand) obiall Ciy sl el Joe 5 4
s il CulS 5 ¢ (5) Bale 84 ) cllabhadall e dLIS il ) ja) Al
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Sl il 5 il 3 ) Sl

el 405 gl dlael ¢ (1-7) Jssa

2as) (inch) sy ki (Mm) sy ki
1 18 450
1 24 600
3 30 750
3 36 900
3 42 1050
3 48 1200
5 54 1350
4 60 1500
3 66 1650
2 72 1800
2 78 1950
3 84 2100
3 90 2250
1ilSa (sewer cad) I gl (e da satal) Jslaall Ll
Manhole Report Pipe Report
Ground | Rim | Sump |Manhole Dowmstre .| Section | Average |Construct | Average
Label |Elevation |Elevation Elevatilt}}n Diameter gﬂeﬂ:iﬁ} Label Uﬂj::slr: am Le{]ng;h Fllﬁ?llls} S;ﬁ:gg Size Velocﬁy ed Slope Pipeg Material
(m) (m) (m) (m) Wanhole (mm) | (mis) | (m/m) |Cover(m)

MH-1 | 878.08 | 878.08 | 869.03 | 12 8.9 P-1 | MH-L | MH2 | 1165 | 199849 Circular | 300mm | 336 | 0007 | 452 | BVC

MH-2 | 8703 | 8703 | 86435 | 12 | 588 | P2 | MH2 | MH3 | 65 | 288361 | Circular |1050mm| 354 | 0.007 | 291 | PVC

MH-3 | 86596 | 83596 | 83852 | 12 | 74 | P3| MH3 | MH4 | 74 | 350272| Circular |1200mm| 42 | 0.007 | 361 | PVC

MH-4 | 86022 | 860.22 | 84961 | 12 | 1061 | P4 | MHA | MH5 | B85 | 451536 Circular |1350mm| 449 | 0007 | 312 | PVC

MH-5 | 85139 | 85139 | 34208 | 12 9.1 P-5 | MHS | MH6 | 69 | 5,12559] Circular [1350mm| 46 | 0007 | 447 | BVC

MH-G | 84397 | 84357 | 8441 | 12 | 456 | P-6 | MH6 | MH7 | 1075 | 671350 Circular |1500mm| 492 | 0.007 | 452 | PVC

MH7 | 83611 | 8611 | 83277 | 12 | 33 | P-7 | MH7 | MH8 | 1335 |§12013 | Circular |1650mm| 45 | 0.005 | 133 | PVC

MH-8 | 83478 | 83478 | 83066 | 12 | 412 | P8 | MHE | MH9 | 107 |837081| Circular |1800mm| 471 | 0.005 | 165 | PVC

MH-9 | 83295 | 83295 | 82022 | 12 | 127 | P59 | MH9 | MH-10 | 1205 |10,660.06] Circular |1800mm| 478 | 0.005 | 595 | PVC

MH-10 | 82244 | 82244 | 81138 | 12 | 1086 | P10 | MH-10 | MHI1 | 755 |11,272.28) Circular |1950mm| 495 | 0.005 | 4% | RVC

MH-11 | 81419 | 81419 | 79907 | 12 | 1512 | P11 | MHAD | MH12 | 118 |12,08036] Circular [1950mm| 3 0005 | 707 | PVC

MH-12 | 80046 | 80146 | 79347 | 12 | 789 | P12 | MH2 | MHI3 | 585 |12,582.72| Circular |2100mm| 467 | 0004 | 343 | RVC

MH-13 | 79637 | 79637 | 786.66 | 12 371 | B3 | MH-13 | MH-14 | 1225 |13,61061) Circular |2100mm| 472 | 0004 | 428 | PVC

MH-14 | 7893 | 7893 | 78406 | 12 | 5 | P4 | MHM | MHIS | 105 |14,376.95) Circular |2000mm| 474 | 0004 | 206 | RVC

MH-15 | 78670 | 78671 | 78278 | 12 | 383 | P15 | MHAS | MH16 | 1205 |15,002.75| Circular |2250mm| 488 | 0004 | 132 | RVC

MH-16 | 785.59 | 785.59 | 7823 | 12 | 329 | P16 | MH16 | MW7 | 119 |15474.62| Circular |2250mm| 49 | 0004 | 104 | RVC

MH-17 | 78319 | 785.19 | 78182 | 12 33 | BT MHIT| 01 120 |15,810.32| Circular |2250mm| 452 | 0004 | 13 | RBVC

Manhole Report Pipe Report
Grour]d R|m Sumlp Manho\e Manhale L= Downstre Length | Total | Section Se;tmn Average Construct Avgrage .
Label |Elevation |Elevation |Elevation (Diameter Deth Label Manhole | & Flow 51| s Size | Velocity |ed Slope | Pipe | Material
m | m | m | m e e | e | 1) [P lle)| Shae | iy | i) |Covr ()
MH-1 79118 79L18| 787.27 12 3.91|P-1 MH-1 |01 1165  664.28|Circular 450 mm 4,65 0.03 2.23|pVC
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Manhole Report Pipe Report
Ground | Rim | Sump |Manhole Downstre .| Section | Average |Construct | Average
, . P Manhalg Upstream Length | Total |Section | i 1eg :
Label |Elevation |Elevation |Elevation |Diameter Degth ) Label Vartle| 2" ) |Fiows)| Shape Size | Velocity |ed Slope | Pipe | Material
(m) (m) (m) (m) P Manhole P (mm) | (mfs) | (m/m) |Cover{m)
MH-1 g8 878 869.5 1.2 8.5|P-1 MH-1  |MH-2 1165 527.28|Circular 500 mm 262 0.007 4441PVC
MH-2 8703 8703 865.36 12 4.94|p-2 MH-2  |MH-3 63|  816.66|Circular |750 mm 295 0.007 259/pPVC
MH-3 860,08 806.08) 86L44 1.2 5.24(p-3 MH-3  |MH-4 37.5 1,106.17|Circular |750 mm 3120 0.007 2.14PVC
MH-4 862.94| 80254 830.0 12 12894 MH-4  |MH-3 109.5| 1,433.04(Circular {900 mm 338 0.007 6.49\PVC
MH-5 8512 8512] 84195 12 9.25|P-5 MH-5  |MH-6 75.5| 1,653.22|Circular (900 mm 348 0.007 4.66|PVC
MH-6 81334 84334 BIAET 12 8.47\P-6 MH-6  |MH-7 123| 2,226.75|Circular |1050 mm e 0.007 4.2/pvC
MH-7 836.08| 836.08 83363 1.2 245(P-7 MH-7  |MH-8 132.5| 2,892.04(Circular {1050 mm 3.94)  0.007 L19|pVC
MH-8 §4.77) 84T 83La2 1.2 3.25(P-8 MH-8  |MH-9 106| 3,597.68|Circular {1200 mm 4220 0.007 1.32|pVC
MH-9 833 833 820.78 12| 12.22)p5 MH-9  |MH-10 119.5| 4,366.02(Circular {1200 mm 4320 0.007 fPVC
MH-10 82216 82216 B1L07 12| 10.09}P-10 MH-10  |MH-11 68.5 4,846.00|Circular |1350 mm 45 0.007 4.86|PVC
MH-11 813.96| 81396 799.87 12 1409/P-11  |MHIL |MH-12 120.5| 5,328.07|Circular {1350 mm 4620 0,007 6.86\PVC
MH-12 80L4|  8004| 79462 1.2 0.78(P-12  |MH-12 |MH-13 63.5| 5,642.85|Circular {1350 mm 4660 0,007 3.2/pvC
MH-13 79655 796.55| 787.94 12 8.61|P-13 MH-13  |MH-14 128| 6,294.36/Circular |1500 mm 487 0.007 4.05|PVC
MH-14 783.50) 789.56) 783.02 1.2 4.54|P-14 MH-14  |MH-13 120.5| 6,881.51(Circular {1500 mm 494 0.007 201/pvC
MH-15 786.7) 7867 78351 1.2 2.79(P-15 MH-15  |MH-16 120.5| 7,485.26|Circular {1500 mm 5 0.007 L13|pVC
MH-16 785,08 78359 78291 1.2 268(P-16  |MH-16 [MH-17 119] 8,042.06|Circular {1650 mm 449 0,005 L1|pvC
MH-17 785.19) 78519, 78L32 12 287|P-17 MH-17 |0-1 120| &,580.84|Circular |1650 mm 451 0.005 152/pVC
Manhole Report Pipe Report
Ground | Rim | Sump |Manhole Downstre Section | Average |Construct| Average
Label |Elevation |Elevation |Elevation |Diameter g‘ an:ole Label Uﬁstr;alm am gani Flmalll S;;tmn Size | Velocity |ed Slope | Pipe | Material
m | m | m | m | REE et IR [ N AT e (e
MH-1 79122 79122 73464 12| 658p-1 MH-1 |01 117|  832.08|Circular {750 mm 33 001  341fpve
Gkl e ol 383 ¢ (2-7) Jsad)
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@ salh s ) 3 (control points) L) aues dan 5 e AU Jsasl)

Ll Jay 53

Jal&il) culitaal
Adaill) o Y=E (m) X=N (m) Elevation
100 152956.846 100536.441 879.912
200 152880.974 100317.614 866.164
300 153142.9 100177.310 846.174
400 152777.195 099430.007 838.721
500 153162.75 099893.803 834.427
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Chin, David A. 2000. Water-Resources Engineering. Prentice-Hall -7

7- Paul R. Wolf, Adjustment Computations Statistics and Least Squares in Surveying and
GIS, John Wiley & Sons, Inc., Canada, 1997.

8— John Horsley, Highway Engineering,Washington,2004.

9- Nicholas J. Garber and Lester A. Hoel, Traffic and Highway Engineering, Fourth
Edition.

10- GhadiZakarneh, Global Navigation Satellite System (Lecture Notes), PPU.
10-AASHTO—Geometric Design of Highways and Streets.
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12- GGE2012 Advanced Surveying (Course Note).
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