Cural) dzalas dlaa

A jlanall 5 iaall digll o sle ALl

4y 99 AaSaa doale Alaa

3 2221l . 46 alall
a 2024 . » 1445




qubdl) hald) Lo | g 3y
Gl daalay Gy
Uaall g Jgipesall pal)

oadl) Gy PRUPINFSURIIN

ansl) xe pla) .o




letls 8 Gme U (Sars cdlal) dpalal) Cusad) i ) Alaal) Cargs
: ) sially JLai
Gl daala Adaa sl

(77) @ - oa- AySal 5 . ol dnala . gaan . &g

++ 963 31 2138071 : Lusld [ cisla .
www.albaath-univ.edu.sy : <uiyiiy) adga.
magazine@ albaath-univ.edu.sy : (g ASM) &l .

ISSN: 1022-467X



sdggllaal) 354
CD [/ word + (Aaslal) [ K [ Galll aul fsn Canill (0 ddy54aa2 @
Alaall Jas b s Buie Caaill (1
alee Bl ol + ale iny il
e il il Gald) G813 o
Al ey Copliall HgSAN (e QUS + yiiale [ olygiSall diats JIE (3] o
Alad) b Ll e
5 Ai gae Gald) S 1Y e
saldic) o Z8lpalls and 8 5l aadl Slasl gl Gulaall OE 3]
Al G
sl daala g (e Loy Al puiae ol oS 1Y) o
lee Gy o5 Apyail) Aglly s 4 Calis 4ulS Balee (e QS jliaa) Cang
Ayl s
p 4l Agll B lpdae Galdl IS 1Y) e
oy e adly abea iy Lay ¢ Gl eha) ley 5 OlSe 4 2aay QS 3]
e
Loy Auaniglly bl aghall) el Laailly AY) gadl) o Ead) i oy -
:(Asalaily
(omadldl 4lgs 8 Aalite Gl ) (5 5 e padle. . Gl Olsie
Ledia -1
Gl o -2
Gl @by alse -3
\gatdliay il —4
. Glhaglly alhbnyl -5



- L) —alaiy) — Y ) cblst Aty Y sadl) o Gl i Aty -
P(Alay) astal) apang dfaagal) Al — dalyaad) — (5 ghal)
(omadlall Al Aalise LK) 3 5 pe gadle.. Gl Glie -

Aadie L]

RVERREN LN FLIA 1 )
a5 canll Galaal L3
g g Gl luad 4
e ailiy s g Gl Glallaias W5
ASLl cluhall 5 gyl Uy .6
el 5 Cndl mgia 7

Jelaily 2280l 5 Gl e .8
SCaal) il 9

aag o) Eaaall Gl i 10
abally soladl il 11

t sneSl e Gl Aelb oW A5V laley) slie) iy -7

.B5 25%x17.5 Gysll Luld

o 2.5 Sl 2.5 Cpa — 2.54 Jid —2.54 i rdaiall Gl o

1.8 daiall Jui [ 1.6 dssall () -~

20 _ské Monotype Koufi. olgiall tanlids haall ¢ 8 —&
Simplified Arabic due &l (ysliall . ale 13 L Simplified Arabic aill 4,U<.
oape 13 s

]2 o ¥ a8 A padl Jolanlls el (el 5% o slele i 2

52 Ys g Sindl ld L) e Dol 2y W iy Gndl el e Ja 3 -8
dala ) sl
i AT e T b opi pae o hein Jay Alad) b il ey f s 9
(Al Alaa gl 8oy pre ag Canll Anals Alaa 8 il Gl Jod Jla

sl A pan Al Glepagall 3ol e b3 L gsine Go doie e SW —10

5



plasind Jumiyy dadiall ady 25 [1] 1 U I3 e (aill Gaca gab) i< —11
ol oy (A a8 sl Com WORD )55 aldas o8 4 Jseenall (35 5SY) (laagill
el Al 8 )
t AN 3y (Anilag ) Cajal) 45y A5l aalal) asas QiSS
Tlial aagall s 3. ]

Liajins Lgaiiy . il di. Alald 4aii 2V e J5¥) Cipall . 5508l CapaV L 35S0

Al ) dashall. Abiald lgagty Hiull Hla. Alad 42y Jod il gy QUSH Olsie ()
A Lgaiiiy QUSI) Cilaiin 23e . Alald Lgagiiy ) ol (4G,
relld e Je L Ly

-MAVRODEANUS, R1986— Flame Spectroscopy. Willy, New York,

373p.
ialy) ARUY Ao (B Dpdida Uiay gaall S 13 . o

4al gy Alaall ol (Alald 4aimy Gl Glsie Galiay il Ay a1y A0Sl ey
daldll cladiall A Alals laxyy (Al UK ) daally alad) . Alald 4ags Jad
Alaal) e il

selly e Jbia

BUSSE,E 1980 Organic Brain Diseases Clinical Psychiatry News |,
Vol. 4. 20 - 60

3 Aay) GBI ) Adyeat canad Aoad) ARl Dy sdie cuad) of asall S 1) g
P

(In Arabic galall ) 4yl gaball dlgd B i (o g ) sl




) daala Aaa B pddl) pgu

iy J8 08 Agyga bl il @ ganl (ued (40000) i any ads .1
o) daaly Alaa B opdd 4y Galy Jdd

Gy JS e Agygm Bl A A . J (100000) s any ads .2
- Ay ualid) daaladl (e Cfiall

S (e el hid Sl Mg Uika (200) s ay ads .3
REPSY YN D

ol Kiblga anty Ay g B0 GYT L (e (6000) flse i3y .4

Lodiald) 8IS e )



Galyl) a)

i) an)

32-11

«,\Wéw.\ui,.\
MALWAQ&J,’A_J

S dalicall 48 gl 3 gal) & gl
LY O g ATy LIV 5h (ladaly (e
Ay 23 Al 2 -(GFRP) 4aala 3l

72-33

BTTELY
A dae 2

ad A fudal) il gkl adalal) JS&
Auilall dadall e Al Jaral)

114-73

9l a5
A dile

olaiyl s g sl A Cldal ga 3l
Mﬂo&\;m%&u!ﬂ\ gl
dasall 3 alh (e fudal) o ghd djlaa

Al

156-115

034.“ em éJl.h )
plld iy

HAAA: Gl e ) gé sJAY) BlSlaa g0
dmalad) ciligal)







10



4 jlarall g Apiaal) dasigl) o gle Aldu Caayl) daala Aaa
dada (pun < a2 Qoga d9a3a 2aaf 2024 alo 3 2l 46 lxal)

258 JGiing dalasoll dpigiadl jilgall Sglu
daala 311 ALY yo 95iiy daillsd Gluad,
.dass98% daulys —(GFRP)

" (asga dgana daaf : gisall
T Aada Cpua by 13y giSal)
O padlall O

(GFRP) dalaill GLII (e als B3V oluzd aad) 13a 8 Chaniiiad
Ge sl e gm GRY) G e pe)l) e g s diu mlid b
facall HLEy sl DAYy Agpal) Jualaas ail) e Gagliall Bali e oyluadl
Aalaal Jilall g Galiny el od gle cilea il pe kel S el
sl o Lyt Giadll & Gl 13 G Aals) o AWE Glady Lo L
Ol o JS& daliee dpigin Yl 400 Lete S (8 Sl (e (e sane
e (I Ypeas Bulie clpen 5l ciat Al diliae cass Lalags LV
Loy ol Ji Le Jlaye (A asendls (smaill Josill 3)08 de sane JSI Laas Su
Ol e 8 (4 clagdnll iy ccliinl) lamly Led¥) daay (BRI ey
oo Aesene (D deagll G5 Vsl Al pe hasiadll (gially ol
cOlua gl alalivigy)

Apsadsll GUNI (o 0Ll cagnd) chalie Gpgie s cdaliball clald)
B ¢ Jaatl) 558 ¢Cpnd ol A sl ((GFRP) Zualal

s — Gyl = Gl Arala — dpleall duigl) B — anlly Ul ale adi— Gt
Ayges — AEDU — 550 daals — dgaall dunighl 08 — ALaY) davigh) and — Gopse

11



Lala 3N LYY e o AT L 6d ladaly (e JSd Aalual) 48 gl il sad) & slu
Aow 25 4l 3 -(GFRP)

Behavior of concrete beams hybridly
reinforced with steel bars and fiberglass
bars (GFRP) - an experimental study.

Ahmad Mahmoud Mihoub *
Mervat Hasan Heshmah =

O ABSTRACT O

In this research, steel bars and fiberglass bars (GFRP) were
used to reinforce six concrete beams. Although the difference
between these two types of bars in terms of tensile strength,
modulus of elasticity, difference in weight, susceptibility to rust,
and differentiation in bonding with concrete made the behavior of
these beams differ. For trophies armed only, either with steel or
glass bars.

The behavior of two sets of beams, each with three concrete
beams reinforced hybridly with steel and glass bars in different
proportions, was experimentally verified under the influence of
increasing loads until they collapse. We determined for each group
the maximum bearing capacity, deflections in the pre-cracking and
post-cracking stages, the pattern of collapse and crack propagation,
and the increasing deformations in both the reinforcement bars and
the compressed concrete with increasing loads. A set of conclusions
and recommendations were reached.

Keywords: Reinforced concrete beams, deflection, GFRP bars,
steel bars, hybrid reinforcement, bearing capacity, cracks.

" Assistant Professor, department of Construction and Implementation Sciences,
faculty of Architecture, Tartous University, Tartous, Syria.

Assistant Professor, department of structural engineering, faculty of civil
engineering, Tishreen University, Lattakia, Syria.
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Abstract:

The most suitable design of longitudinal section of the pipelines
ensures high reliability in terms of protecting operators from the
dangers caused by water hammer on the one hand and reducing
the cost of protection equipment on the other hand, because it
helps in avoiding longitudinal sections that encourage water
column separation and the accompanying high pressure values

that harms the pumping system.

An analysis study was done in this research by Allievi to explain
the effect of the longitudinal section of the pipeline on the values

of pressure of the water hammer resulting from the stop of pumps.

The study showed that the best longitudinal section for design is
the one in which cavitation does not occur, that is when the
minimum pressure line levels are higher than the levels of the

longitudinal section of the pipeline.

And when cavitation occurs, the best longitudinal section is the

one in which cavitation length is minimum.

When there is a knee, a low knee level is the best, and a knee

close to the pumps is the most harmful.

Key words:

water hammer, longitudinal section, cavitation, bend, knee
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4.13 45.75 3.58 33.36 T2
3.54 43.44 3.94 32.56 T3
1.74 43.19 3.8 32.34 T4
-1 35 3.74 32.34 T5
-1 32.61 3.81 32.09 T6
-1 33.8 3.95 31.86 T7
-1 33.8 3.95 31.76 T8
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-1 15.53 -1 8.11 T15
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4.13 45.75 3.87 33.51 T2

3.54 43.44 3.8 32.34 T3
1.74 43.19 2.96 32.11 T4
-1 35 1.7 31.33 T5
-1 32.61 1.12 29.8 T6
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4.13 45.75 3.76 36.58 T2
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1.74 43.19 1.6 32.28 T4
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1.74 43.19 -1 28.3 T4
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8.17 20.11 10.14 21.46 10.54 22.11 8.75 20.56 T4
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Effect of unidirectional tank
specifications in terms of size and
location on protecting pumping lines
from water hammer.

Pro.Dr: Adel Georgi-Professor in Water Resources Engineering
and Management Department, Faculty of Civil Engineering.
AL Baath University .

Eng.Ghinwa Ibrahim Khadoor, Master Student in Water
Resources Engineering and Management Department, Faculty
of Civil Engineering, AL Baath University.

Abstract:

Because of the important of water hammer, the research included
modeling of the (AL-Mushrifah village ) pumping line in its steady
state and study water hammer problem caused by pump failure (
due to a power outage) and determine the maximum and minimum
pressure in this line and suggest suitable procedures and methods to
avoid it

-The research also aims to use the software in the studies, we
depend on{ Allieve program},a range of scenarios were developed
which dealts with protection (unidirectional tank), in addition,
scenarios were discussed whose specifications impact in size and
placement on the resulting pressures .

--An analytical descriptive study was conducted of the phenomenon
of water shock resulting from the sudden stop of the studied pump.
The line studied has negative pressures up to cavitation especially
at the beginning and end of the pump line,

The effect of using a unidirectional tank was volumetric (1.57)
cubic meters(D=1m) and placing it at the highest point in the
pumping line near the pump, it gave positive results, in raising the
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minimum pressure values as well as reducing the maximum
pressure values formed at the end of the pump line.

- When we kept the tank in place and changed its diameter
(changing size) we got almost the same results; that is, changing the
diameter while keeping the position there was no change in the
results. By repositioning the tank with the diameter maintained
(volume maintained) and placing it at the elevated points at the start
of the pump line after the non-return valve and in the middle of the
pump line, the results were positive for the entire line -
The impact of the tank of the pumping system work had been
increased, whenever the place of installation of tank became closer
to the reason leading to occurrence of water hammer. the higher the
tank is, the better the results are .

The conclusion was reached: Selecting a suitable location for
placement is more important than increasing its size at an
unsuitable location and to show how increasing the size of the
reservoir by increasing the diameter while retaining its position
mitigates the effects of a water shock: it has been shown that
increasing the size of the reservoir does not affect the water shock
and is uneconomical.

Keywords: water Hammer- unidirectional tank- volume tank- pressure
envelops- Summits (high dots) —cavitation .
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[9]. 4Lal) farall 3 gai 6 L Bl Aplanll oy
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Aoilal) dadall 5 AU (e fuiall baghad

el clila)-2-1-4

Slea Jbils Al denall (e ol Claras 3ieal (e Adliie g1l dada]
i) dashial e alee il ey conlid) dleal)

Dl of oSa Al culs @ Je ol el e Talie ) 4kl dasall Glua—2
Ll & e aa ) il (alissl) caUaill dpaal) Lagpill i€ o) e
(Do alai)

Liall o e olall G5 83eaY) e e Glaalee s L6 L3
Aimd) g Ay caleall @) dejn Jiad Jie k) derall (e Al
[

ol allai (pe ddads (gl 8 5 55ally Al Glarall e Aaslll sl Clua—d

sl o3 Sl Slead) Welaaty o oS A Apan) dagiaal) apaa Gl
cee Cile Cpaa lenads cddlise Jae il gyl Jarndi Cag s 205
:laal) Aufpal- 1-5

Y1 Al 38y Ayl 48 o i e Akl dedall duh el

glaiil e olal) qilel b Ay palie JS5 cliiad) Gl ax 3)sha
Ales Al i€ ANl (63 olaTY) ams (Il OB alasinly ellige  AlyeSl Ll
OSas dans Cun e dilicalse A0 Claglin L8l x k) Zeaall e

. Aaill) hial) of & dauings
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4 jlarall g Apiaal) dusigh) agle Alalu Caayl) daala Aaa
@A e 2323 ) ) B a 2024 als 3 2aal) 46 )

ol o Jpasll sLles 8 a5 ¢(2004) ale 3o Al o2a Ml of 83+
saldl ae s o Jaall 3 UM Aaging 3)oS0all Ayl 8 oluall 4S5 ddala ade o
Dlifadpadl 438 ) Gaes Aise sl sa gabel Gob oe )i ol 383
el e eV Kay e saae Qfl pasa osSl ddle jilias s aaald

Jelasl Adlaie fia Adasa/ (e 32L) 028

tougdal) bl clialse—1-1-5

S mes e b el A aBse b dsase el b3 e sl g

Ayl 4 & Jladl sl

Al Rl Gaes Agae 8 eladll @B g Jualsd) badll Joa il
(14800) m 4,4

(520m ) iy ehasll a8 V) AN dab elall (gral) Cisaiall-
(516mM) il Zayid) ha die gl () Csuie L
(25m) iy Aall s daynad) oA g -

Bse b Basasall gall Ala b LS5 S Al laicae ddaulg &y goall-

- (5m) (s Danplall (V) Cismia o das Al oAl @l

A g Aana (n ey (280MM) jhaiy Gali) sl il (ge Jad i
o Lially Ayl saly a5l Ayl Au 8 el o5l

relial 2D ) anda 15km Ly (I algh feual) o
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Aoilal) dadall 5 AU (e fuiall baghad

-(20 bar) cau) LxaPE100) g5l (e cli) sl e canlil s Y 6 5al)
(16 bar) el Lzumy (PE100) g5 (e cubitd Jsad) (pa canlil 1 SED ¢ 3l

bar) caul hiay (PE 100) g5 e cnbiy sl e canlil 1 aY) o5al)
(10

byl fen Jadld £35Sl b Calies Jlshal (1-1) Jsaadl s

G.AL.D:\ Oaa Alliy) & L;AJ\ FEPRA @ah oe all Gsyﬂ\ (1—4) Ja
Allieve

L) paen JB) 0 Yy Ladll (ge Bhaedl) Bl 341 Bl e gl i ansy o
:(1-4) 3 G WS
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4 jlarall g Apiaal) dusigh) agle Alalu Caayl) daala Aaa
@A e 2323 ) ) B a 2024 als 3 2aal) 46 )

a8yl g Jadd 456Kl i) Capling Jlshal (1-1) Jsandl

Pipe Length X(start) X(End)

Y (M) Jsk
T1 272.57 0 272.57
T2 140 272.57 412.57
T3 669 412.57 1081.57
T4 237.5 1081.57 1319.07
T5 1048 1319.07 2367.07
T6 708 2367.07 3075.07
T7 537.5 3075.07 3612.57
T8 1797 3612.57 5409.57
T9 955 5409.57 6364.57
T10 590 6364.57 6954.57
T11 1407 6954.57 8361.57
T12 675 8361.57 9036.57
T13 2122 9036.57 11158.57
T14 1099 11158.57 12257.57
T15 2518 12257.57 14775.57

:dadiiall dAA ) clialge—2-1-5

(e a2l 133l KSB multitec125 10.1/5/@305 JL 104/CC480K-GC
(201 mifhr) s Gl 5 (125m) lsa tdenl) 4 2ie 45 adl
g3 -iall Apllaall 3000M” Gaelil deli 15 Jya el sy as Jllly
(1-2) dsaall oo LS pylaal) A aall jaell  isial) (1-5) JSa) G

ol lad b L) i) Cilial s
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Head (meters)

e B drda g e g dana G (e Al gl 53 olaiY) a9 0316 GIA Cliual g il
Aoilal) dadall 5 AU (e fuiall baghad

200 200
e et |
\\ / 180 O £ dH
\/ =
[1:]
100 g
.—#""r —
/ +100 =
50 - ™. -
/ \ 1 eo
0
\ A Power
-50 0
0 100 200 300 400

Volumetric Flow Rate (m3/hr)

(Q-P) 5 (Q-H) 43aall Haall @;.LA\ (1-5) Ja

(2.631kg/m?) LK Lgilllae (1500rpm) danasll s 2xe

iEsaaadl Bl clicalse (1-2) Jsand

200 Hlaad) 31 a a2
998.3167 kg/m® daugy)
2.0774*10°N/m? Jilead) 4 g ya

0.0232 bar Al i

:(Transient) yulal) Alal) cilialgag asdivall 7 igaili-3-1-5
-(Shutdown After Time Delay)) aaadll ; alall i gll—
e Aogu ol e Gl s 380 Alhe g Al (i

Zadal o(ABUal- Ganll) | jiaie il (Sa ddmall el glpall Cle xie
UL S lpall e AVl Aaad) 28l Ul 26 LS Aaaal dlatia

A(rPM) & 3y3ie Aulalal) 288l eyl Adaiaall sl Al Alaally Lalsl
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4 jlarall g Apiaal) dusigh) agle Alalu Caayl) daala Aaa
@A e 2323 ) ) B a 2024 als 3 2aal) 46 )
Ay Aaiaal) A8l Alae aie 5L (292pall Alall)  Saie z3gaill 138 aadioy

Adiaall Al Alae aie ey

Adaall falid) Cibgil) e Apalill §plally 8 8iaad) Aad) milii-4-1-5
& Aalali((Pmin)) g mally((Pmax))  oodaall agraall o (1-3) Jsaad) cpm

) A

g;.,\.'\“}!\ ( Transient )3).3\.:1\ aul C_a\_“u 5 iuall Adlal) C"‘u"

(Stady State)

Pmax(m) Pmin (m) Pmax(m)
T, 120.86 0.9975 120.86
T, 117.1914 - 0.0374 117.1914
T3 117.1914 - 0.0374 117.1914
T, 100.7645 -10 100.7645
Ts 101.952 -0.812 101.952
T 101.9522 -0.812 101.9522
T, 99.895 5.546 99.895
Tg 99.8954 5.546 99.8954
T 83.3658 4.605 83.3658
T1o 83.3658 4.605 83.3658
T 82.355 17.3595 82.355
T 82.355 17.3595 82.355
T1s 70.7575 9.289 70.7575
Ty 41.4859 -5.8 41.4859
Tis 40.4766 17.35 39.4766

(Method of (alsal) Ak aniiey 3 malipd) lalael ) bl Cavay
& i) Alal) W Jaaally alael) haall of LDl ccharacteristics))

cgodl b Ay 8 koY) il da gl dsmg ae Bhkl Alls
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Glaa (gl (e danas Cn (g A5l (g3 ola¥) a5 01 QA sl sa S
Agilall dasal) 5 AU ¢y gral) b ghad
ol Aacaall L alidl Gl e aalll Ll o (1-5) ISl JSE o
Al ddall

Steady Maximum Minimum Nodes « Cavitation

0 1,477 2,954 4,43 ’ 5,908 ’ 7,385 ’ 8,862 10,339 1,816 13,293 14,770
Distance (m)

G ol bzl bd Jsh Lo 4 jaall s dadae ) b grall 28 (1-5) JSall
(3 Aall)) Aglall deriall

120m dacY) Jasall of Laadlic Allieve  galin lalael Al a3l ovays
gl sl Ay 8 Al as ) Jeas (grial) il (12bar ) Jiss
aas Yy laal Alla 3 esyiiall Allall o L8 Jasally adacY) Jaxazall of oS-

ol bad Al 8 b e)a (A Y) ) bad sk e ball g )
Laaall dad e J81 G iall g0 e () (il (g jaal) bl <)

Sl aa ) deagy ccas) Ay gsal)
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4 jlarall g Apiaal) dusigh) agle Alalu Caayl) daala Aaa
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(25520) onial) 2ic Gl s Ay 8 Adle Lasis IS5 6 KGN o V1
o ¢ L)) asay A ALY o(T14) s ¢(127) 328l die ales s

oall b Al 8 bl 3

Abeall Al aladind Gyl oo A L) Lagall (e alal) 2lSals v/
ad) sasally 58l aliasy ((Unidirectional tank)) dslall devall o
Yap Cra ¢ (1-6) JSAN (oS (pamll a6 pie el 16020

F Sl aa ) deay Al i

Aaliia Uled gl 53 ola¥) ymg Sl CDR phkiad Glagy g :5-1-5
Ladall) §pladl Ulad) ¢ L Jial) ad Jo lld 50 Lidlag (BN ana i)

: (Aslal)

@an « (Unidirectional tank) ailsll 53 sVl day cplall Gha alasiul
22 Cua))e 20 338 A Adadl) pag Gl e (1KM) s ey e i3l

(oY) solaadi-1-5-1-5

— ((Max.level=2 m)) glils ((D=1m )) shé i shul G155 ahdiul
((V=1.57m3))

s
LSSFEN

-

L= 10 Jskis D(mm)= 100mm ki gl Jad s o) 33l (i Jual 1) o 5Y)
m
Zu((Node Elevation))=531m ” Zb((Base Elevation))=535m
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© New % E] r. - |
/ 7 -
-] | ©peke Calculate Show Calculate Wizard My
(&) View details steady results | tansient | ofresults | SmartCharts
Steady state Transient Smart Charts

ba e ( Unidirectional tank ) olai¥) as 5 o3 58l ) )3 a3 1-6) JSi)
Foall

160 Steady Maximum Minimum Nodes « Cavitation =~

100 -

Pressure(m)
2

oS JSy adl ) 8B ) Jad Aty A (s e Jaal) o Badls

-

Dl e S8 Ua Jaal)

0 1477 2,954 4,431 5,908 7.385
Distance(m)

8,862 10339 11,816 13,293 14,770

Js¥1 sl G vie 4y pua¥) 5 dpdac Yl b grall o ((1-7) JS
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4 jlarall g Apiaal) dusigh) agle Alalu Caayl) daala Aaa
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. Qin=Qinft)-Tn2

O3 O slalilca 700Liter o8 il g oA
Aagh ¢ gala fI il (alids) gdal one way
o) i)

0 ‘ 1 ' 2 ' 3 ' 44 ' 55 ‘ 66 ‘ I ‘ 88 ‘ 99 110
Time (s)

Al areall ¢ gan ol ) A agdany (53 ol o8 (1-8) U<

Ala P el zhab 2l e sa ohall OV il Caypaill a8 1ol Badl
Sle d oAl L) el Jay A cJaal) e ddcadll GG aey Ald) deaall
O LS Agld) daaall (Pla Laal) Ly sl zhali pli g s ghall ¢Sall
bamy g (22 L/S ) dea ) slall Gyt Juay s lld (1-8) Il

bl Lyl e aalls ALl A8 ylaal Caldy) Gllyy (Al ¢ Uaind
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e B drda g e g dana G (e Al gl 53 olaiY) a9 0316 GIA Cliual g il
Aoilal) dadall 5 AU (e fuiall baghad

IV sl Gadi 3 (Prnin ) somally (Prmax) (sadaad) Jagial) ad ((1-4 ) Jsaal

< gY) )8 slad) Adad) il (Stady 5 il Allal) milis
S2 ) Bkt y(Transient State)
Jo¥)

Pmax(m) Pmin (m) Pmax(m)
T, 120.862 12.329 120.862
T, 117.191 13.190 117.191
Ts 117.191 13.1903 117.191
T, 100.765 2.646 100.765
Ts 101.952 11.376 101.952
Te 101.952 12.260 101.952
T, 99.895 16.279 99.895
T 99.895 16.279 99.895
Ty 83.366 10.747 83.366
T1o 83.366 10.747 83.366
Ty 82.355 26.28 82.355
T, 82.355 26.28 82.355
T3 70.758 18.616 70.758
Ty 41.486 -3.2199 41.486
Tis 39.571 30.28 39.477

) o bl el

O WSS U0 i) 8 all b Gy B gireayl bl of Lad-
gl (1-4) Jsad
O pladiu) o fall ba Joh e (gpal) bl e b pli) deas

(74%) 4y LIl 3 ola) aimy il

) e W 4 e i i Lol pall ba Al oS-
OB ahatiul aey Apaalls Luabiel) Ll o ((1-7)JSE) o secagSil)
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4 jlarall g Apiaal) dusigh) agle Alalu Caayl) daala Aaa
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saiall 3 AT (B S syl A8l Load (<) (54)) cola¥) 2 31530

(( (14)8 591 (127)

vie Jadll Aglyy 8 g W ) A ad) sl dada oSadll ()
e 3343 Jas Zb((Base Elevation)) e il (sl (Ll ((20) 8, 3362
Li LS e Jduadl ojlall o el s case Zb((Base Elevation))

¢ ol
Laldll g ol amg ol oba aladiu) o BN e lsd-2-5-1-5
Slo Abdlaall aa)e(Zm )l ohall ki uas aay((Unidirectional tank))

(G syl 3 sa)lsll hal iy

1,816

7.385
Distance(m)

SO bl Gl vie dgpaalls abieY) Ll 2 (1-7) Jsa)

8L A il G DS s o (2M) G (AM) G ohaD SR s o
Sl S il et e Ui Bleas Jy 5V splisd) 3 Lggle llaa
(1-7)
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L3l 55 ol sy )l OhA aladin) c&MEN g Mul-3-5-1-5

s O (1M ) s 2ay Je (3l aase ¢(Unidirectional tank)
(20 )sasall 3 daiadl)

«— ((Max.level= 2 m))glils (D= 0.5m )) ki S shul o)) aladiul
((V:O.A:m3))

Jskise D(mm)= 100mm b fall baa g ol 53 o Jual sl @ 58Y)
L=10m
Zu((Node Elevation))=531m |, Zb((Base Elevation))=535m

Pressure(m)

111111

|||||

CAEN g jlipall (Gadai 2ny Ay paa) g Apadac Y1 Lo gl a8( 1-8 ) S

:Glﬂ.ﬁm‘i\

Im 0.5m )adhae HUaily 3l ol alasiu) Cla gl duh

Glasylid)  pkadll jues o G Aol ekl a8 4 el ik Al g (2m0
o A e L)Y Lo fse(1-8) IS (LS bl 8 s of Chaag Al DU
Oba i) shlw ofs J) syl 3 LS (T4% Gy gpuad) il
sinage L geal) b JelS e saa @it e s J5Y1 splud)Im ki

(sl e A £ VLAl
08



4 jlarall g Apiaal) dusigh) agle Alalu Caayl) daala Aaa
@A e 2323 ) ) B a 2024 als 3 2aal) 46 )

Unidirectional Q=3 aladi ) gl wia bl gl di-4-5-1-5
OSk (20)ad) salallc fodal) qugdl Ay B daidagy « D=1m kaig((tank))
«(538m) dal) I (531m) Qg—ial) a 4 2d

: oball cldare Gyl Lﬁgi

(Maxlevel= 2 m)) glisls (D= 1m )) sk skl 130 -
S ((V=1.57m3))

100mm ))ohs mall bas GlA) Gn daalsl sl G
(L=20 m ) Jskss((D(mm)=

Zu ((Node Elevation)) =531m ,, Zb((Base Elevation))=538m

14,770

nnnnnnnn (m)

bl syl Gaula s Ay ey dpadae ) Ll 48 (1-9) Jsal

)kl 53 BAY sl Crsuie ady L Lexe 4l (1-9) O8N e Laadl
Zb ((Base Elevation)) Y Zb ((Base Elevation)) = 531m ¢ (D=1m
(bl 7 dsm (20) ekl Casuia (353 Rl ady Lad ) < = 538m
¢ (Ltald) L ¢ (20) sakall asuia 358 RN ady Ll JoY) spylaad) 3 Ly

Slo DS aa) baall a8 i)y sfid) Ala) U laall 28 e lilails
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e B drda g e g dana G (e Al gl 53 olaiY) a9 0316 GIA Cliual g il
Aoilal) dadall 5 AU (e fuiall baghad

& oball ) sl IS ) Gl sl By 3 Aaliny sl ad (S
Cune (a5 alse) anasi OlSe (B ST 5% 5 I3 @) Ll o8 &)
Liall ded b gy Juan. (20m oo ST L ial) Jial) ad ciliag

(183%) ) clias Ay juall bad JalS e (gyral)

0 1 22 33 a1 55 66 i oo a9 110

Qin=Qinft) Tn2

[
& slall e 1000Liter o8 JiNle g s W
() Ball (alisd) adal one way O3

g sl bl dad () gala

Time (s)

Lilall daduall ¢ gan ol ol 3all agdasy (o3 3331 a8 (1-10) JSA

2y Al deruall Alla PUa e Ll 2 hals &l oiall o (1-10) JSal) (e aadls

Lop il daliy s Tkl Clyad (e aally ldll 30 Jead) e daaall Cadg
ol bd Jsh e gyrall

oo lal (LS dam g suie (358 Al £ Ll 53l Lid e (liaf Ja sy

Ossle () Tl alass) aiad (AN e mylall oLl ana iyl Cu (Juadl

(60 sec) Jsa N duay ooy B (1000 Liter) e 38T ) gsall Jazal)

LeS ¢(1-10) Sl o LeS Jaall (alets) il oLl 2 hals (Al ol Gl (e

A bl a8 (1-5) Jsaadl . caus
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4 jlarall g Apiaal) dusigh) agle Alalu Caayl) daala Aaa
@A e 2323 ) ) B a 2024 als 3 2aal) 46 )

el sl Gulsi b A b gal) o (1-5) Jsaal

Y (Transient) 3 _tadl Allall il 3 jiasall Allall il
LU sl Gl (Stady State)
Pmax(m) Pmin (m) Pmax(m)
T, 120.862 20.922 120.862
T, 117.191 20.944 117.191
T; 117.191 20.944 117.191
T, 100.765 100.765
Ts 101.952 18.967 101.952
Te 101.952 19.757 101.952
T, 99.895 23.773 99.895
Tg 99.895 23.773 99.895
Tg 83.366 18.907 83.366
T1o 83.366 18.907 83.366
Ty 82.355 30.371 82.355
T 82.355 30.371 82.355
Tz 70.758 24.012 70.758
Tw 41.486 m 41.486
Tis 39.477 32 39.477

e oY) dag GOl CPA adige ul AuilSa) clagy b AdBUL—6-1-5
:Aaalll) bl o A Gl yilig gl Jad Jals

gl b Ay 8 il b a1 A el g ldi-1-6-1-5
i @ cA:\_)A L_I}m.m Cald 3aaell D.JAJ ((5)) 5axl) Lﬁ ((&9;)3\ edr— el.ma Aa_l))
oo gl
)) < ((Max.level= 2 m)) ¢\l ((D=1m)) ks Slshaul Gl aladi)
pén ((V=1.57Tm3
gy asii D(MM)= 100MM ki sall iy Bl Ga Jualsll sl
G Bl 35 CBAN Cisia Aad Jesi Cymy ((5) Baka)l opaia (358 (A)
(((oed syl 3 L)) Zb =53 5mM gusiall
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Aoilal) dadall 5 AU (e fuiall baghad

Stea

Maximum Minimum

dy

100 -

40 - . - . . - . - . . - . - . . - i
0 1477 2,954 4431 5,908 7,385 8,862 10,339 11,816 13,293 14,770
Distance(m)

osalall g L) (Baadal aey Gy praa¥) g dpalac Y Lo griall a8( 1-11 ) JSa)

IS8y ail 38 gecall Tad Ay 8 (gyral arall e ((1-11) ISl e Jaadls

Sl aa ) Jiay o) 4] il (e i i Lol gl Jad Agles & S
(5) A saiall 3 il 3 olad) aimg QIS (A aadasy Lialadie 43l Laadli—
LS ) sl 8 lgle Ulas ) bl (s e Ly Ulas 38 1S

(1-11) Jsa

40 338all & 3lsll GHA aay 24 1 ealad) o Mwdi-2-6-1-5

«— ((Max.level= 2 m))e lils (D= 1m )) ks Alghaul (ha aladiul
(V=1.57m3))

D(mm)= 100 mm _ks; geall b 5 () 380 G Jesal 1 sl G
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4 jlarall g Apiaal) dusigh) agle Alalu Caayl) daala Aaa
@A e 2323 ) ) B a 2024 als 3 2aal) 46 )

ssure (m)

120 -
100 \_’_,

o]

1,385
Distance (m)

Y — Maximum — Mini -

Ol g jlil) Gaada ay By a5 Apalac V) da srall 28(1-12) JS)

osdball spliaall ki ey A b sral) 2 (1-6) Jsaad)

PR sy(Transient) _sadl Aad) guilss Al ilis
woudlad) g lisand) da (Stady 5 il

State)

Pmax(m) Pmin (m) Pmax(m)

T, 120.792 12.329 120.792

T, 117.1914 13.190 117.191

T3 117.191 13.1903 117.191

T, 100.7645 3.646 100.765

Ts 101.9522 18.376 101.952

T 101.9522 18.260 101.952
T, 99.8954 22.279 99.895
Tg 99.8954 13.279 99.895
T 83.3658 18.747 83.366
T1o 83.3658 12.747 83.366
T 82.355 25.28 82.355
T 82.355 26.28 82.355
T3 70.758 18.616 70.758
Tis 41.4857 0.129 41.486
Tis 39.477 30.125 39.477
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Aoilal) dadall 5 AU (e fuiall baghad

prd o Tasdls (usprall add) 85550 yiiatg) (40) aiedl 8 s (3 auag
(1-12) I3l LS geaall bod JWlS e 108 Caniyl 28 (g yaY] Laraal)
LS %74 caaly 38 goal) lad oS e gypaa) Lkl o8 8 ¢ lyY) L o
1-6) Jsasdl Caw

.73 3aadl B ol A g 3 Aladligbadl g lsali-3-6-1-5

«— ((Max.level= 2 m)) ¢l (D= 1m)) Lhi JSlshul gha pladiul
((V=1.57m3))

D(mm)="100mm i, gl s (Bl o dealgdl sl Cua

40- 4

1,477 2,954 4,431 5,908 7,385 8,862 10,339 11,816 13,203 14,770

[Steady — Maximum —| Minimum —  Nodes Cavitation — |

sl s sliaall Baka aey 4y jraal) s dgadae Yl b gl a8( 1-13 ) JS)
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4 jlarall g Apiaal) dusigh) agle Alalu Caayl) daala Aaa

A Je Jsad a3 o 2024 als 3 aall 46 )
el sliand) Bt ey A Jagiall af (1-7) Jsaal
P su(Transient )s_gbal) Adlad) gl Adlad) il
bed) g sl (Gl (Stady 3 il

State)

Pmax(m) Pmin (m) Pmax(m)

T1 120.8615 9.329 120.8615

T2 117.1914 12.190 117.191

T3 117.191 12.1903 117.191

T4 100.7645 0.3797 100.765

T5 101.9522 17.4703 101.952

T6 101.9522 18.1719 101.952
T7 99.8954 22.328 99.895
T8 99.8954 21.328 99.895
T9 83.3658 19.370 83.366
T10 83.3658 19.370 83.366
T11 82.355 28.851 82.355
T12 82.355 28.851 82.355
T13 70.758 22.760 70.758
T14 41.4857 0.1284 41.486
T15 39.477 29.33 39.477

Candiyl 8 gyl Tarall ad of (73) saiall B Il GhA aay e Jaadls
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Abstract:

The emergency evacuation performance of a building is
Associated to many design aspects, which vary from one building
to another. The ability to evaluate this performance in the early
stages of design allows the required modifications to be made at the
lowest cost and in the quickest time.

In this research, we review simulation methods related to the
field of emergency evacuation, and then examine how simulation
affects the decision-making process at the design level of university
library buildings, whether as an early design factor for the building,
or as an evaluation factor for existing buildings, through a
simulation system for factors affecting emergency evacuation. (Fire
simulation - smoke simulation - crowd simulation -....) and using
that information to improve the performance of the architectural
plan in the evacuation process.

Keywords: evacuation simulation, evacuation considerations,
university libraries, generative design, emergency situations.
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