Cural) dzalas dlaa

A jlanall 5 iaall digll o sle ALl

4y 99 AaSaa doale Alaa

7 222l . 45 alalll
» 2023 . » 1444




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

oadl) Gy PRUPINFSURIIN

Condl el e Ci€a 8500




letle 8 cpe U oSy ) daadall gl i ) Aladll Cangs
p AU )il Jlasy!
Gl daaly Adaa pad asd

(77) « - 0 - Al By L Gl daala L paaa . Ay s

++ 963 31 2138071 : Lusld [ sl .
www.albaath-univ.edu.sy : i) 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 )



Ealyl) aul

i) anul

44-11

ST dasa 2
Glakll a3
e Sh

S AHP gl Jalail) dles aladin
CUY GIS 48 sl cilaghaall alis
o AL 3 g gl AgdlaiaY) Jai A
Lusa, (B Aita 8 g Jadi Alaia

64-45

A5 Ga) 0
GuaAs Aamd 2

JPRA P

Jalsa ALl dga o) gad) Aallaall 3oliS

5asmia Ln gl gl Anllaall 1) A sl

~CraanSY) s i <Al saU) Ja) pal)
(Al 5

98-65

(= 63"5 -
ch.ée ‘54.1'& o

Chisha Jilg L

Ora Baliticall dpdigl) (g all (any
Al Aaa (B A0S RS gl g g dua
2023 Lse-bs 5 01315 L

130-99

pdl ) Uy o
Al a0

ATl & jlanal) pualinll (gl jal) apill
;;‘;'Mn aj_}m‘ W1 3,1\_}:,';?1 gé L) dicall
ll;guA slaa

158-131

@adl a3

ddhia b dad) ol 4y 00l claddl) e s
daluwall) 43 gind) 30 gal) A all)
agalall eludl) aladiuly







10



Gadal) asal il o ME daaa 3 2023 Al 7 2wl 45 alaall Cad) daaly Ay
ol B

Glagleal) alai g AHP  aygd) Julasl) dlee aladdiul
dga gl Adlaiay) Jai),All zy GIS 4 aal)
tlpga 5 (Bdiad At g Jlad Allaia gﬁ Sy LS

##% Slabl sl Loa. %S dasa . . d * e Bl

tpadlall

g5 Ghlid Llldal 48lgs dapa Jo Jaaall o Saill sda (o oyl Carg) o)
A jaal) Claglaall alaig AHP ajel) Jalaill diyla alasin e lalaie) Cas)\SH 3
Glagleall alaiy JuSY) aeliy aladind & . (3ded ey Jled dikid ey GIS
Gligsine e ) Adbas CulSll Jaiss g8 Aapd e Jgasll ArcGIS 4)aal)
Aol il L sl Cligise 5 ey lan gl iag ba Gmisidl el
£ iVl (logiSill) 350 2865 Lasladll Jie A duhy e ol laay) dslel
Clgine Gaedd 40ldl LAY e JS Caial gy Cappaill 3B, HUaaY) Jares
Jidarll Ayl (e adde Jpemall 25 o2 Jll Jalee aladinly Ay a JS Jiny 4llas)
ey Jlad dilaie & )l g shliad ddldial dapa e Jpanll & . oyl
LDl jhad shlie ity (Gded A

Glosbeall alaiy ojedl dalaill Ay aladiad of ) duball dilie & Caad) Gl
cAdlaaY) S aalgis o558 bhalie (e GBiailly Jilat 8 Aala slal JS5 Al jeal)

zasall — Adlaa¥) Ll jall — o S — el Jidadll Alee 1 Apalidal) cilalsl)
Giied - (A rall Gl glaall pUai —DEM g las )30 8 )))

— A ) Auxig)) and — o I3 Guaigall o)) Sl Al w8 Canll 138 acf*
Lol daala

Condl Aaala - Apiaall dnighl A0S — 2SS gl il and 8 Aini**

LS gl datigh Lim o gl Jlae b (5 L *6 %

11




Ldlaiay) Ll All zUY GIS 41 _aadl cila ghaall aldi g AHP (raugd) Jadaill les aladia)
QJM,@MJ%MQJ.QJJMM‘“}MJ&\ KPEY

Using of Analytical Hierarchy process AHP
and GIS for producing karst potential map
for northern and western of Damascus,

Syria

Abstract :

The main goal of this research is to produce final karst potential
map using Analytical Hierarchy process (AHP) and Geographic
Information System (GIS) for northern and western of Damascus,
Syria. Microsoft Excel and ArcGIS program were used to produce
the final karst potential map which is classified into 5 classes from
very low to very high susceptibility. The final karst potential map
was produced based on studying lithology, lineament density
(tectonic), elevation, rainfall, and drainage density factors. Each
map was classified into 5 potential levels and was weighted using
the weighting factor extracted from AHP method. Karstification
potential map for northern and southern of Damascus area was
extracted and potential karst risk zones were determined. It was
concluded that using Analytical Hierarchy process in cooperating
with Geography Information System is an important tool for
analyzing and checking karst potential areas.

Keywords: Analytical Hierarchy process, Karst, potential map, digital

elevation model (DEM), GIS, Damascus.
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Lok J[ Cancsl [ seey |

ArcGIS 10.3 zaliy alasiuly basl gl clily casaat sale) (7) Jal)

Gl A8 clily Canaal (2) Jsaall

i sl iyt e dalis
s Gaidia| 1 0 - 0.383
smidie| 2 0.383 — 0.766
busia| 3 0.766 — 1.149
din| 4 1.149 - 1.532

ha piie| 5 1.532-1. 916
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linemem density LJ
Reclass field
Value -
Reclassffication
Old values New values -
0-0.33323 1 (4
0.38323 - 0.76646 2 e
0.76646 - 1.149639 3 =
1.149689 - 1.532919 4
1.532919-1.916149 < Add Entry
NoData NoData
Delete Entries

Output raster

Reverse New Values] [ Precision...

]

[] Change missing values to NoData {optional)

C:\Users\bilal\Documents\ArcGIS\Default. gdb\Reclass_tif8

OK

][ Cancel ][Environments... H Show Help >> ]

ArcGIS 10.3 zaliy alaaiuly (3588l GBS by canat sale) (9) Jall

rhall Jshgll iy o (3) Jsaal

il il golaall Jshaghl
s amidie| 1 175 - 210
saidie| 2 210 - 245
busia| 3 245 - 280
din| 4 280 - 315

ha pige| 5 315 - 350
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Input raster
Fain_rasterc |
Reclass field
VALUE v
Reclassffication
Old values New values -
210 - 245 2 R
245-280 3
280-315 4
315-350 5 Add Entry
NoData NeData
Delete Entries
Load... Reverse New Values } [ Precision... ]
Output raster
C:\Users'bilal\Documents\ArcGIS\Defautt adb\Reclass_rain

[ Change missing values to NoData {optional)

OK ] [ Cancel } [Environments...] [ Show Help >> ]

ArcGIS 10.3 zaliy alaiinly (grhall Jshell cilily canaisale) (11) Jal

£ V) iy Caies (4) Jsaal

Giag | cidadl g iy
R 593 - 760.4
= it | 2 760.40 - 927.8
g 3 927.80 - 1,095.2
3% 4 1,095.20 - 1,262.6

las adipe 5 1,262.60 - 1,430
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Reclass field
VALUE v
Reclassffication
Old values New values - -
593 - 760.4 1 | _Classfy...
760.4 - 927.8 2 s =
927.8-1095.2 3 Lo
1095.2 - 12626 4
1262.6 - 1430 5 Add Entry
NoData NoData
Delete Entries
[ Load... ] [ Save... ] Reverse NewVa!ues] [ Precision... ] 3
QOutput raster
C:\Users\bilal\Documents\ArcGIS\Defaut gdb'\Reclass_dems2 &l -
[ ] [ Cancel J [Environments...] [ Show Help >> ]

ArcGIS 10.3 gl alaiinly ¢ l6)¥) Glily cauia sale) (13) JLal

o peatl) LS by Canias (5) Jsasd)

Chasl) | il iy yuall) bl
s Gmisie| ] 4.45 - 5.56
saidie| 2 3.35 - 4.45
bugie| 3 2.25 - 3.35
din| 4 1.14 - 2.25

s aipe| 5 0.04 - 1.14
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#, Reclassify EM

Input raster =
|LineDen_shp101 tf |
Reclass field
Value v
Reclassffication
Old values New values A -
0.039975 - 1.143782 5 | | Classify...
1.143782 - 2 24759 4 T E
224759 - 3351398 3 iaful e
3.351398 - 4.455206 2
4455206 - 5.559013 1 Add Entry
NoData NoData
Delete Entries
[F\‘everse New Values] [ Precision... J 3
QOutput raster
C:\Users\bilal\Documents \ArcG|S\Default.gdb‘\Reclass_tif9 @ -
[ OK ] [ Cancel ] {Environmems... ] [ Show Help >> ]
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fAE A e sl o)) kil

Adgadl 3 spelly ] Caall G ogaie A Gua A =ai
j
a3l lial) ddshan (8) Jsand
A 2 z - j Jalall
7 5 3 2 1 (1) Laslsal
7 5 3 1 0.50 (<) il dats
5 3 1 0.33 0.33 | (z) whdl Jshel
3 1 0.33 0.20 0.20 (3) gy
1 0.33 0.20 0.14 0.14 (8) il 23S
7T sV ulilid) 48 hims (pan dgee S o poans e Jpanll -3
daag3l) Alaal) Ashias 8 53ecY) £ sana lua (9) Jsand)
A 2 z - | Jalall
7 5 3 2 1 (1) Lnstsall
7 5 3 1 0.50 (<) Gsidll dats
5 3 1 0.33 0.33 | (z) whdl Jshel
3 1 0.33 0.20 0.20 (9) g ey
1 0.33 0.20 0.14 0.14 (8) il 23S
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8yalaall 48 giina (10) Jsanll
A 3 z - i Jalall
0-30 0.35 0.40 0.54 0.46 (1) Laslsial
0.30 0.35 0.40 0.27 0.23 (@) Gsiall aats
0.22 0.21 0.13 0.09 0.15 | (z) @ Jskel
0.13 0.07 0.04 0.05 0.09 (3) gy
0.04 0.02 0.03 0.04 0.07 (#) —apsil) 285

o gen Gpb oo plaal) dighias b Cua JS Al ) ad a5 -5
aaY) Gy A A aaiall ol sasg case e Whady caa S
[8] dale JI dpual

b siiadl Cogtal duull 35V Glaa (11) Jsaal

Lugidl | gsanall 2 3 z - f Jalad)
0.41| 2.05| 030 035|040 | 0.54| 0.46 (1) Ll
0.31| 1.55| 030 035| 0.40| 027 0.23 (<) G5l dats
0.16 | 0.80| 0.22|021|013| 0.09]| 0.15 (z) @l Jshgl
0.08 | 0.39| 0.3/ 0.07| 0.04| 0.05]| 0.09 (3) £l
0.04 | 0.20| 0.04| 0.02| 0.03| 0.04| 0.07 () syl A8LS

Jalsall ddsianl Lpal) CBlalee Glua il 12 Jsaad) 3 Lawgial Jiag
SN IS daa Lusall
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o) sl dglee (ulio (12) Jsasd

Ll Jalas Jalal)
0.41 (\) La sl gl
0.31 (@) Bsaall datg
016 | (o) wid) el
0.08 (3) g &)
0.04 (5) Cappaill daLS

o Gl 1 g3l SR Rbghoas B8 ) () Jolen A 30256
Y ICPE R EE AP RIS JUIPSWICJETII IR <!
Clshadll 35 gl s . pedd) G &l sale) Yy (%10

- [7]4

Aghiae b dgee S elaa Gpb 0o Ay ooV bl hugd) Glea
Sl Gilsall aaY) Jalaay (10) Jsandl ( 8pbeal) Agiias ) dpmg3l llial)
O LS Shaull sl Yl Jalee o Sl faens dad & (11) Jsaal)

(13) Jsxall
abed) olall gl ded claa (13) Jsasd)
consistency ‘
measure V) Jalaa o 2 z - j Jalall
5.309 041 7 5 3 2 1 (7) L sh sl
5.362 031 7 | 5 | 3 1 10.50 () b sl Al
5.188 o16| 5 | 3 | 1 0331033 (£) sk Jshel
5.050 oog| 3 1 0.3310.20 | 0.20 (3) gy
5.077 ooal 1 10.33]10.20|0.14]0.14 () Syl 2B
5.197 (all o sidll
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Amax B 529 ALl 5 glasl) & aasll) e.\sﬂ ‘”ﬁw\ o siall Glaa (;3
Amarx = 5.197
A8yl Leiag w&c‘){\ ‘ﬁw\ Lsgiall ol 3y sac asad LAY Haas
Jape g g sall Jasgiall

el 4glua Syt Cl (consistency index ) il jise Glus @

N Adgiadl Ay oy Apay ke olual) laugiall iad o
148l éé}
__ Amax—n 5.197-5

Cl = = = 0.049

n—-1 5—-1

ladiul PR g ( RI ) pdall QLA Hh5al Luuliall daall Hlasl e

[8] ( Random Consistency index )  Alsiall clill yi3a (14) Jsaad)

1oy 9| 8 7| 6| 5| 4| 3[2] 1| n

1.4911.46|1.41]1.32/1.24|1.12/0.9|0.58| 0| 0| CI

s+ CR ( consistency Ratio ) (uladll Jalas ded Clus @

Al A 385 Slpdall G jge o L g end Juals

=4 _ 00 _ 4044 < 0.10
RI 1.12

CR
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b )\ adlgal ddlaial dyilgdl) day Al g - 2 — 2-4-4
ailgll Ay all oLl & by ) Ly Wil 35S0l Jalsall JS dadles 2e
ArcGIS C“‘L’)" ?bii“" e Bdad aye g Jlad uﬁ Adiaal o)l &ygas cﬁb‘d
.10.3
p Al Aabeal) e deadiioal) d5lall e
E=041*L+031%S +0.16+« H+0.08*«P +0.04% N
eoredl Jilatll 45yl b Aeadid) CuglSl Gigan JlaaY Al degll E as

[12] . dlcinall o )SU Cugan gdlsal Ailgill alayall & daasally AHP

iyl
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foa d gl ] &) R Sy (F 2T Al el

GIS 4l jead) sl
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bafaliima || Gell i A || G 8K 2y A Pl U A ol sl i
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Lgsall Jalsall Jsaa (15) Jsand

batl) ) aday Al Laswdtl) &i)ﬂ‘
ol s . . SN e e et no
a8 0 iuag! Al (el Cilag it
1 Jaa (mddia liae g cilial
0.41 3 Luisia IS Laglsiall) 1
4 iy (Caslsrs GulS ) (ghuiin ol 5 oulS
5 las adipe (wSilin) Sl S
1 Jan addia 0-0.383
2 Uaddia 0.383 - 0.766 o
4alig
0.31 3 Jagia 0.766 — 1.149 2
Al
4 iy 1.149 - 1.532
5 i adiiye 1.532-1.916
1 lan addia 175 - 210
2 Uaddia 210 - 245
Jsked
0.16 3 Ll 245 - 280 3
oshal)
4 iy 280 - 315 i
5 laa adiipe 315 - 350
1 laa addia 593 - 760.4
2 Laddia 760.40 - 927.8
0.08 3 s 927.80 - 1,095.2 gLy 4
4 iy 1,095.20 - 1,262.6
5 laa adiiye 1,262.60 — 1,430
1 Jan addia 4.45 - 5.56
2 Labdia 3.35-4.45 .
48l
0.04 3 Jagia 2.25-3.35 5
iy pail)
4 iy 1.14 - 2.25
5 laa adiye 0.04-1.14
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w3 Output raster
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Efficiency of Biological Treatment by
Adding Biological Carriers to the Multi-
Stage Biological Treatment (Anaerobic-

Anoxic- Oxic)
Eng. Raghad Salim Alshalabi/ Al-Baath University/ Civil Faculty/
Department of Environmental Engineering.
Dr. Eng. Rasin Zakieh/ Al-Baath University/ Civil Faculty/
Department of Environmental Engineering.
Dr. Eng. Naeima Ajib/ Al-Baath University/ Civil Faculty/
Department of Environmental Engineering.

Abstract:
The current trend in the sustainable development deals majorly with
the environmental management. There is a need for economically
affordable, advanced treatment methods for the proper treatment
and management of domestic wastewater containing excess
nutrients (such as nitrogen and phosphorous) which can cause
eutrophication. The reduction of the excess nutrient content of
wastewater by appropriate technology is of much more concern to
the environmentalist. In the current study, an experimental
treatment plant was established and operated in Al-Duwair
treatment plant in Homs ,A20 treatment (Anaerobic- Anoxic- Oxic
treatment method). Almond shells were added as biological carriers
to the aerobic tank, thus obtaining a hybrid treatment (Suspended
and attached Growth) in the same tank called Integrated Fixed Film
activated Sludge (IFAS), to obtain the advantages of both attached
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and suspended growth treatment at the same time, to achieve the
simultaneous removal of organic matter and nutrients (nitrogen and
phosphorus). The concentration of MLSS=2000mg/L (Mixed
Liquor Suspended Solid) and HRT= 9 hour (Hydraulic Retention
Time) was 9 hour, the removal efficiency of COD, SS, NH,"-N,
PO, was 95.75%, 92.31%, 97.39% and 93.68%, respectively.

The results obtained indicated that the application of almond shell
carriers to the conventional A20 treatment significantly enhanced
the organic matter and nutrient processing efficiency and is

considered to be a cost effective strategy.

Key words:

Attached Growth, Suspended Growth, Eutrophication, Nutrient,
Integrated Fixed Film Activated Sludge (IFAS), Hybrid Treatment,
Biological Nutrient Removal (BNR), Anaerobic- Anoxic-Oxic
Treatment (A20), Almond Shells, Biological Carrier.
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Some engineering lessons learned from the
cracking and collapse of residential buildings
in the city of Jableh due to the impact of the
2023 Turkey-Syria earthquake

ABSTRACT

The Seismic loads are considered one of the important loads when
designing buildings in seismically active areas, as seismic codes -
including the Syrian Arab Code - require designing buildings on seismic
loads related to a group of factors, including location, foundation soil,
type of structural system used, building height, its importance and
weight.

Despite the sad loss of life and property and the destruction caused by
earthquakes, lessons must be drawn after their occurrence in order to try
to avoid repeating mistakes of all kinds, whether they are related to
design or construction. The earthquake is a real harsh test for our
structures that are designed according to the current code and constructed
with the methods currently used. Therefore, scanning the damages and
trying to explain them will enable the discovery of defects that, if they
were avoided, the collapse would not have occurred.

This article presents the results of the observations that were
documented during the field inspection of residential buildings in the city
of Jableh and the results of testing samples of concrete and reinforcing
steel taken from the structural elements of the collapsed buildings, in
addition to the results of tests of samples of foundation soil, with the aim
of shedding light on what was observed from Mistakes, whether by
studying or constructing, and work to prevent their recurrence.

Key words: residential buildings, earthquakes, Jableh.
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Thermal Evaluation of Sustainable
Traditional Architectural Elements in
Modern Residential Buildings ""Hama

City as an Example"

Prepared By: Rana Loai Alsheikh Ibraheem

Supervised By: Dr: Mounes Al- Jarayhi

Summary

Over the ages, residential architecture has been associated with
many economic, political and social changes. Dwelling design has
been changed, dwelling architecture become far from local identity
and the traditional architectural character. It ignored humanitarian
needs and environmental criteria. As a result the dwelling lost its
spiritual and material balance. As part of the constant quest to
develop housing properties in a way the cope with modern
requirements, the need for traditional dwelling appears in order to
benefit from the environmental, social, humanitarian and functional
properties that this dwelling provides due to its integrated elements.
Where finding solutions for modern dwelling can be regraded as a
architectural vision that lies in the heart of benefiting from
traditional architecture and employing its sustainable development
following modern style that fulfills continuality with the data of
current era and leads to improving the quality of residential
environment and housing reality.

Keywords: traditional dwelling, traditional architecture, inner
courtyard, privacy of the dwelling, human needs
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Strengthening of circular openings
located in the shear area of reinforced

concrete beams using welded wire mesh

Abstract

This research includes an experimental study of drilled reinforced concrete

(RC) beams with large circular web opening in the shear area without

additional internal reinforcement, and the effects of strengthening the opening
region with welded wire mesh (Ferrocement). Six simply supported
rectangular RC beams were examined under static point load. The diameter
and the distance of the opening from the support are fixed. Studying the
effects of the existence of such opening on the structural performance of RC
beams and the utility of strengthening the opening region with ferrocement
were conducted from the points of crack pattern, (load — deflection)
relationship, ultimate load and failure type. The results showed that the
existence of large circular opening in the shear area of RC beams decreases
their load carrying capacity and leads to a brittle failure, while strengthening
this opening with ferrocement causes an increase in the stiffness and

transmit the brittle shear failure mode to a flexural ductile mode.

Key words: large circular web opening, shear region, welded wire
mesh (Ferrocement), (load — deflection) relationship, ultimate load,

failure mode, brittle failure.
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