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Project Title

» Study Of AL- Salam Street Intersections between the present and the future”
Working Team: -
Alaa najajrah
Sereen khallaf

Layan shroof

Supervisor: -

Eng. Musab shahin

Abstract

This project works to study the street of peace between the present and the future through the
work of analysis of part of The Street of Peace located between Wadi Al-Tuffah Street and Justice
Street, where Al Salam Street is considered a major arterial street in Hebron, and the presence of
two consecutive traffic signs constitutes a suffocating traffic crisis in peak hours, and this crisis
leads to an increase in the number of accidents, and increase the time of the journey, leading to
delays of the traveler, and increased fuel consumption. The aim of this project is to achieve safety,
comfort, security, the development of the city's infrastructure and timely access for both drivers
and pedestrians, and the project works on traffic analysis of the two intersections on the synchro
program and shows that the level of service is at its worst (Err). Therefore, we have worked on

innovative current and future ways to solve the traffic problem, including the current phase of

Xl



redesigning Peace Street, constructing roads parallel to Peace Street using infraworks, using
artificial intelligence technology and restricting the movement of heavy cars, while the future
situation we have designed a sophisticated method that includes architectural design of tunnels
and bridges on the lift program (sketch up), construction design of the tunnel manually and using

the programs (Atir) and (QRW).

Keywords: - Peace Street, Traffic Congestion, Bridges, Tunnels, Artificial Intelligence, Parallel Roads,

Synchro
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Min flow rate 4336

Max flow rate 4964
Rush hour 10:00-11:00

Hourly volume 4715
PHF 0.94983884

(10:00-9:00) ik dia)l & (gy5 )l paall mingy SN @

volume

6000
5000
4000
3000
2000
1000

() L day o

>y _aass— 404 4680——4860
» Q \e) Q » Q \e) Q
) \2) Q N e N N Ny
Q N e & N & S &
9 ) ) Q'.Q Q".\' Q'?) G‘b‘
N N N N
time

@M&u@ﬂwj\&AWY axall (11) Jsi

26




- ailaal) 5l 8 Hiaas Annyal (539 pal) 2l il 4.1.2

5930 de g Atlioal) B5al) b Hipe dmpe il Jpnll gy @

Alae s dagpa qeiliic(4.1.2) Jgan

Min flow rate 3868
Max flow rate 4112
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abad) gl ciladaldil SYNCHRO () gabip ) gilii 4.4

HCM Signalized Intersection Capacity Analysis

2:'Aldel st 12-13-2020
Nt S
Lane Configurations k] f [l AT
Traffic Volume (vph) 1195 484 1615 979 629 2409
Future Volume (vph) 1195 484 1615 979 629 2409
Ideal Flow (vphpl) 1900 1900 1800 1%00 1900 1900
Lane Width 27 27 4.1 4.1 35 35
Total Lost time (s) 45 45 89 89 59 45
Lane Util. Factor 097 100 095 1.00 100 095
Frpb, pedibikes 100 067 100 067 100 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 100 1.00
Frt 100 085 100 099 100 100
Fit Protected 095 1.00 1.00 100 095 1.00
Satd. Flow (prot) 2510 B840 2956 1114 1516 2100
Fit Permitted 095 1.00 1.00 1.00 095 1.00
Satd. Flow (perm) 2510 B840 2956 1114 1516 2100
Peak-hour factor, PHF 094 094 094 094 094 094
Adj. Flow (vph) 1271 515 17118 1041 669 2563
RTOR Reduction (vph) 0 239 0 351 0 0
Lane Group Flow (vph) 1271 276 1718 690 669 2563
Confl. Peds. (#/hr) 200 200 200 200
Confl. Bikes (#hr) 5
Heavy Vehicles (%) 13% 4%  16% 7% 6%  53%
Tumn Type Prot  Perm NA  Perm Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 385 385 471 471 28.1 82.5
Effective Green, g (s) 385 385 441 441 281 825
Actuated g/C Ratio 030 030 034 034 022 063
Clearance Time (s) 45 45 59 59 59 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
WS IS LA 91U 13] Y o Y o o o
Lane Grp Cap (vph) 743 248 1002 37 3271 1332
/s Ratio Prot c0.51 0.58 044 122
/s Ratio Perm 0.33 0.62
vic Ratio 1.71 1.11 1.71 183 205 192
Uniform Delay, d1 458 458 430 430 510 238
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3255 904 3258 3840 4812 4187
Delay (s) 3713 1362 3688 4270 5321 4424
Level of Service F F F F F F
Approach Delay (s) 303.5 390.7 461.0
Approach LOS F F F
HCM 2000 Control Delay 399.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity rafio 2.03
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.3
Intersection Capacity Utilization 142.3% ICU Level of Service H
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 10 Report

Plmmn 4
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Bae dnyal gralipdl u(4.4.2) Json

4 sebia L ]
i T 2 U BV S T 4
Lare Corfigumations i 4 ' % + 4 k] # o
Trafic Wolume {wph) 138 582 o 1 348 fal] 78 . 1 a1 Rl B53
Fulure Wolume (vph) 138 532 257 348 Tl Ta1 a2 154 T 1503 1603 B53
Ideal Flow {vphpl) 1500 1900 a0 1900 1900 1500 1500 1900 D00 1400 18000 1900
Lane ‘Width 30 0 30 35 a5 1.5 Lt Lt 45 4.3 a3 4.3
Total Lost fime () 45 45 a5 54 4.5 45 a8 45 45
Lane b, Facior 0S5 (o5 3 1.00 100 100 100 100 1.00 1.00
Frpb. pedbikes nsa 100 073 100 100 073 e 0 OF3
Flph, pedbikes 1100 1.00 1.00 100 1100 104 100 1.00 1.00
onsa 100 0BS 100 100 085 10 D 0BS
FE Protecied 0sg 0.0 100 0es 100 100 0.55 1.00 1.00
Said. Flow [prof} 2638 JEy 1024 1644 MEES 1150 1144 1B4E 857
FE Permited 0isa 05E 100 0ss 100 100 0.55 1.00 1.00
Said Flow [permi) 1430 AT71 1024 1644 0 PEES 1150 1144 1846 567
Peak-hour Eacior, PHF 085 0ses 0e5 0% OB GB5 2085 2 085 g5 08 0B 085
Adj. Flow [vph) 58 613 313 365 4T 780 {33 M 3 15E 16854 BAT
RTOR Reduction [wph) o 28 o o o 186 o ] 201 o o 106
Lane Geoup Flow {wph] L. i o > 13 594 I LT 180 168 160 &M
Conl. Peds. [&hr) 200 a0 200 200 20 200 200 200
Heavy Vehicles (%) 2% % Ex 1% % % ] % 1% 53 12% 1%
Turmn Ty Prol HA Prat MHA  Pemm Prol HA  Perm Prat MHA  Pem
Prolecied Phases T 4 3 & & 2 1 &
Permitisd Fhases B Fi L]
Achsrled Green, G (5] 3.4 H4e N4 50 188 1B 1R1 mr M7
Effective Green, g {s) 1.4 4 N4 50 18.8 186 151 s I
Achusvied giT Ratio [ oLE 038 0D 033 0233 01 O 036
Clearanoe Time (3 4.5 a3 4.5 5.4 4.5 4.5 ) a3 4.5
Nehitle Exiension 3.0 am 3.0 30 0 A0 pii] am .0
Lane Grp Cap fwph) 581 655 401 12 7 287 215 [0 323
wis Ratio Prot LR . (¥ ) cl3@ 103
wis Ralio Perm =K WEY  OGE 0.17 060
it Ralio 234 18y 148 228 IV 0N 7.3  1ET 166
Uniform Diedary, & 24.3 43 243 515 3.7 282 325 I\TF 36T
Progression Facior 100 100 100 100 100 100 103 100
Incremental Delay, 47 5638 ZT4  ZAT  B0TE 12505 1485 834 BSET LT
Diedary s GET.S T X540 B453 12812 431 29058 ET23 B3
Level of Service F F F F F [} F F F
Appeoach Delay (5] 5E7.0 =20 a7v.a 15873
Appeach LOS F F F F
HCM 2000 Control Delay 10473 HOM 2000 Lewel of Service F
HCM 2000 Volume o Capacity ratio 435
Actuziied Cycle Length (5] BOLO Sum of lost fime (5] 208
Intersection Capacity Uikcation A% ICU Lerord of Seervice: H
Analyse Period [min) 15
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ellyg cclantl) 58l e 23 gd ¢ duald Dladl g ylis dale QA diae (335 5508 Ui (g5l alaai¥) ae)

Taseas AUl 538 2355 ¢ L Blaad) (ggicnas Abaal) sleail e Lo 558 LSy cainally a1 e Apladl 43l Caue
Gy o pall il e (gl (e el QA ¢ Cae Ly o adgiall (e Al bl dlael & i) a5 Cae

oo (B Ay pall ClBLEAY g alas¥) (pe aliilly (gaal) 138 aa Jalaill Baaa (3ylag Sy 8 s of (gpuanl) Jagladl)

Aad)

Lacally 0 £ e Dl gl lgie ey 1 (gy35al) padV) A€o o ulill S ki gy 5 Caa

—: iy e g eyl e sl (lSyally lll uating (54

g ge adldl) gl pa aulili J gla pudag —: (AgY) Adajal) 5.1

2y . cllabieg cilulyy e bl (aly el 385 3 i sl dlldg =1 Dbl )l anacas s2lel 5.1.1

oailads il 5 dale okl Cperdioe cilalial Aub jliel 386 Cuny lajlad) (g dhuliia ae ulas o

AASHTO I alsi Cacen Lises dasge ool a3 laoliie) & A uleall (K80 mingy @

Design criteria SB NB EB WB
NO. LANE 3 3 3 Lane group 1
Width of Lane 3.3 3.3 3 5.5
parking 2.6 - - -
Sidewalk 0.75 1.7 1.7 1.5
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AASHTO U allsi Caen D) dlase phlis paests b laslaiel 5 3 uleall S8 amgy o

pSlad) ddasa ol avanal @libn (5.2 )Jg

Design criteria SB NB WB
NO. LANE 2 3 2
Width of Lane 3.3 3.3 3.6
parking - - -
Sidewalk 0.75 ¢)yad dilie 1.7 0.75

iy laalil) e Galgally dygsall Zai) canias Jal e ellyy =) gOLAl jlga & lgd oLl 5.1.2

iy e ol e (e plsd B AN sda Jiatige (Al (g gl) bl o ciblad) Cigly 8 adlall cds)
Crms ol zsaceal) dcpudly gyl IS oladl e Ja Lali)) chla) asag sledie pe clabalil) e dalall At Lo s
lslaaal migat o of o Lgta adite uall Cilalisall Pl Loy L) = gacaal)  al ¥ 3 5aaal) Gyl adlse lidl &
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HCM Signalized Intersection Capacity Analysis

iy f5-31-20H
eyt N4
Lare Configurations Y 4 fF % 4+ F % 4+ F % 4 F
Traffic Valume [vph) 1w 58 G0 100 0 TI0 400 A0 8O0 430 A 138 00
Fulure Welume ['ph) m 58 G w6 MO &00 0200 600 400 B 1344 0
Il Flow (vphel) 1800 1900 1800 1900 1800 1900 1400 1400 1800 1500 1900 1800
Total Lesst time (s) 45 45 45 45 45 45 45 45 45 45 45 45
L L. Factor 1M 180 100 100 100 100 100 100 1480 100 100 100
Frt 00 100 OB5 100 100 0BRSS 100 100 085 100 100  0BS
R Frolecied 0% 100 1600 065 100 100 095 1400 140 065 100 .00
Sald. Flow {prof) i 1853 1583 1770 1BEY 1583 1770 1&E3 15&3 ATTD 163 153
Fit Permined 0z 180 100 0 100 100 02 1M 140 0 100 1.00
Sald. Fiow (pem) A 1853 1583 410 1B63 1583 414 1883 1583 4 1863 1543
Peak-hour fachor, PHF 0% 08 0% 08 08 02 042 0% 052 08 0S8 042
Ad). Flow fph) i &3 8 8 TE &3 M7 iTE 43 BT s 10
RTOR Reduction (vph) 1] i} n ] ] o 1] L] & 1] ] 50
Lare Group Flow vph) 1w &3 LT L T 1 = A L = I~ | BF 1504 50
Tum Type Farm M4  Permn  Pem WM& Perm  Pem HA  Pemn  Pamn M4 Perm
fFrotected Phases 4 B 2 b
Famnited Fhages i L] ] ] . 2 B B
Aptusted Green, G (5) 180 180 180 180 1RO 180 180 180 180 B0 1RO 180
Effiective Green, g (5] 180 180 180 fRO 1AD 180 180 180 1&0 1RO 1RD 140
Atugted giC Ralo 040 040 040 040 040 040 040 040 040 040 D40 040
earance Time (5 A5 45 45 45 45 45 45 45 45 45 45 45
Lae Grp Cap (vph) % ™5 B33 MBS 745 633 165 5 &1 85 145 633
ifs [Ratio Prot ik cldd feil-cd .81
s [atio Pem 0% L 0% 02 052 0z oA .04
wic Ralio 0 08 042 OB 104 @065 132 23 0% 05 202 009
Ursform Delay, d1 118 123 A5 M0 135 190 135 135 104 103 135 A4
Procpession Facior 1M 160 160 100 4100 100 100 140 140 100 100 100
Incresnenial Delay, 42 189 16 b4 185 42T 52 1781 ©oMse 35 15 &edl 0.4
Dieday () Xe 8 g9 5 562 161 1Me 8181 40 HAE 4T a7
Ll af Sarvice Y Y & [ E ] F F B [ F &
Approach Delay (5) 29 08 dE85 4234
Appraach LOS c D F F
Iersection Sy 0000000000000
HCM 2000 Coniral Delsy 66 HEM 2000 Level of Servce F
HCM 2000 Vokume o Capachy raio 168
Actualed Cycle Langth (s) 450 Sum of kst me {g) 1|
ersiction Capacity Lizaton 146.6% IEU Level of Service H
Analysts Peniod (min) 15
¢ Criieal Lane Group
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il e (3D (41) el

el G 311 (42) S

Gl L) paecsill gha 5.2.3.4

e Slab of solid Design
< Material:

= concrete B300 Fc' = 28 N/mm?
= Reinforcement Steel Fy = 420 N/mm?
= &=0.9 cover =50 mm

61



Live loads - Service

L LT

Minimum thickness (deflection requirements). For simply supported One-way solid Slab :

Table (4-1): Minimum Thickness of Non prestressed Beam or One-Way Slabs Unless
Deflections are Calculated. (ACI- 318M-11).

Minimum thickness ( h)

Simply One end Both end
Member Supported continuous continuous Cantilever
solid one way
slabs L/20 L/24 L/28 L/10
Beams or ribbed
o T Sl L/16 L/18.5 L/21 L/

Table (4.1): Check of Minimum Thickness of Structural

Member.
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Hmin=—= 22 =0.38 =38 cm
20 20

Select h=40 cm

Load calculation:

e Dead Load for 1m strip

Material Quality Density KN /m3 W=Y*h KN/m?
Slab 25 25*0.4 =10
Insulator 4*1073 4 *1073*1.14= 0.056
Asphalt 23.5 23.5*0.6 =14.1
Total Dead Load 24.16

Dead Load for 1m strip of slab DL=24.16 *1 = 24.16 KN/m
Live Load for 1m strip of slab LL =20 *1 = 20KN/m
P=1.2DL +1.6 LL=36.8 KN/m

Assume bar diameter ¢ 20mm for main reinforcement.

d=h-2 -%:400-50- ? =340 mm
Vu:W%lZ: 20875 = 138 KN

OVe =0.75 *2*\[fc *b*d = 0.75 *= *V28 *1000 *340 =385.7 KN

dVe>Vu Safe

—

Select thickness of slab =40 cm

wxl?  36.8 %7.52
.

Mu= = 258.75 KN.m

Design of Bending Moment:

63



Mn = 2% = 2875
0.9

Mn  258.75%10°

Rn = = =2.52

bd? 1000%340 2

_ Fy _ 420
0.85%fc’  0.85%28

=17.65

_l ) . 2Rnm . 2%17.65%2.5
p=—(1- |1 )=——(1 \/1 220 ) = 0.006

Fy

ASreq = pbd = 0.006%1000%340 = 2143 mm?

ASmin =p min bd — 0.0018*1000*400 = 720 mm?

ASreq > ASmin

AS 2143
No.bar = =——=5
ASPH25 491

C=T
B Fc'ba= AS Fy
0.85*28 *1000*a =2143 *420

a=37.8 mm

0.003d

Es=

Use ¢ 25

Select 5 ¢ 25

- 0.003 =0.02 > 0.005 OK
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e Retaining wall

' S . —
ol . I | | [
. .(;romnlfm-'f. Y YY YTYYYYVY
; Al did s 2 RORR} [ }
g| Froat face Back Backfill | *—1 |
g ‘ face e M
= = - -
2 = W, |
= e . -
A o |
- e - 1 p——
L Exveavation -3 ‘L | l * P(H“'
2 level Stem P YYY Y Y YY YN [ 1
= = ' - oW - -—
2 —:: > : ‘ - i [’ = p‘
= = ~ Fa { { |
3 &= ¢ = P B 5 P-.—Q - “
=l | P p 4 |
g oy, | Toe Heel et W —u Wat } . -«
= e . S oeeeed - e
A5 > 1 FONE ST T N S W N N Y
. X, X P 1
° 4 | [ 111
B: Wadth of foundation Qe tf’ =

(a)

e Design Of Soil
W=Y * area
W1=25*7*0.5=875KN/m
W2=25* 0.65*7*0.5 = 56.875 KN /m
W3 =25*4.4=110 KN/m
W4=18 * 2.25=40.5 KN /m

W5= = *18 *7(0.65+2.25) = 182.7 KN /m

W6= 18 * (1-1) = 18 KN /m

e Design of slidding

PR>1s
FA

65
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Determination and Equations

1-sin30
1+sin 30

ea=Ka *y*h = * 18 *8= 48 kpa
Ea=48*8*0.5 =192 KN/m

ep = 0.33*18*7 =42 kpa

Ep=42*7 *0.5 = 147KN/m

Fe=(18 +87.5+ 110+56.875 +40.5 + 182.7)*0.5 = 247.78 KN

FA=192 +6.67 — 147 = 51.67 KN

FR _ 247.78 _ . ] ] N
A sier ¢z LS Retaining Wall is safe against sliding

Kp = tan”2 (45+ 32—0) =3

6p =18*3*1 = 54 Kpa

M(0)0 = 192* + 6.67 *8 = 565.4 KN.m

M(0)s = (110*2.2) + (87.5*1.25) + (56.9* 1.72) + (182.7 *3.28)+(40.95 *1.93)+ (18*0.5)= 1137
KN.m

MO(S) _ 1137 55159 .. . . .
MO(0) 55654 Retaining wall is safe against overturning.

e Bearing Capacity check

Mr (A) = 1137 — 565.4= 571.6KN

571.6
ea=——=1.1
495.6
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_495.6

6+1.1

ebmax =—— (1+——) = 2814 < s all
4.4 4.4

281.4 <350 ok

e Shear Design

@0 m from base

Vu =31.53 KN

Resultant eccentricity < allowable

0.79<1.1 ok

Shear

800 -533.33 -266.67 1] 2667 5333
Shear (kNm)

$Vc = 0.75 = V28 *1000 *1063 =700.3 KN

déVc>Vu ok

@ 7 m from base

$Vc=0.75 6i /28 *1000 *412.6=271.9 KN

déVc>Vu ok

67
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e Flexural Design

Moment
|

z
-1400 -1166.67

6.3

5.6

49

42

3.5

28

21

-033.33 -700
Moment {kM-m/mj

Stem Moment @0 m from base

_ Asfy

_ 32.69%420
0.85 fc'

= =57.69 mm
0.85%28

$Mn= pAs Fy (d-2) = 0.9 *32.69 *420( 1063 - 57'269 ) = 1277 KN.m

Stem Moment @ 6.29 m from base

_ Asfy

_ 32.69%420
0.85 fc'

= =57.69 mm
0.85%28

Mn= §As Fy (d- ) =0.9 *32.69 *420( 478.8- == ) = 556 KN.m

68
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Concrete f'c = 28 MPa

Rebar Fy = 420 MPa

el Unit Weight = 25 kN/m*

¥ T _I" i
i
|
|
!
Hl
3
H 25mm @ 150 mm (S&T)
3| 25mm @ 150 mm
| I
b
H
|
il
i

Heel Bars: 25mm @

150 mm
Toe Bars: 20mm @ 150 mm
[N 3 25 m—=l Footing S/T Bars: 16mm @ 150 mm
- -

Design of base slab

Live loads - Service

Load factors: 1.20,1.20/1.60,0.00

P=1.2DL +1.6 LL = 1.2 (47+16.8 )+1.6 (20) =109 KN /m

wxl2 109%7.5
Vu = > =

=408.75 KN
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d=h-20-2=700-50 - 2 =640 mm
DVe =0.75 *= *[fc *b*d = 0.75 *= */28 *1000 *640 =423.22 KN
6 6

dVe>Vu Safe

—

Select thickness of slab =70 cm

w12 %7 52
Mu= "2 = 22272 = 766 KN.m

e Design of Bending Moment:

Mn = -2 =851.11

0.9

Mn _ 851.11x10°% _

Rn= = =2.07
bd?  1000%640 2

_Fy _ 420
0.85+fc’  0.85%28

_i _ _Zan _ 1 _ _ 2%17.65%2.07 -
p=—(1 1 T \/1 ) =0.00516

ASreq = pbd = 0.00516*1000*640 = 3302.4 mm?

=17.65

ASmin =p min bd — 0.0018*1000*700 = 1260mm?

ASreq > ASmin Use & 25
AS 3302.4
No.bar = = =
ASPH25 491 Select 5 ¢ 25

Check for strain: (¢, = 0.005) o
Tension = Compression
As * fy =085 f) * b x a
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3302.4% 420 = 0.85 * 28 x 1000 x a

a = 5827 mm
_a__ 5827 _ ..
¥=p T Togs o mm
— X
& = 0.003 * ( )
=0.003 + (22%) = 0.025 > 0.005 -~ ¢ =09 ... OK
68.561

Jadl) Jal 5.3
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