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(Torsional performances of strengthened

Reinforced concrete beams using
ferrocement- Experimental study)

Dr Muneeb AL Alalaf*
Dr Ehsan AL Tarsheh**
Roula Tahas**

OABSTRACT O
Wrapping by using different composites is one of the effective ways
to Strength the Reinforced concrete element [3]. But the need for
alternative, low-cost construction material, and reliability method to
retrofit the structural elements led to utilize Ferrocement which have
shown significant enhancement in strengthening process. Few studies
are available to quantify the torsional strength of ferrocement
wrapped R.C. beams. This experimental study aims to evaluates the
effectiveness of Ferrocement on the torsional response of the concrete
beams. This experimental study is conducted on (8) reinforced
concrete beams, which have been casted and strengthened by using
Ferrocement, where the wire Mesh wires diameter is 2.5mm. With
regard to the connection between concrete beams and ferrocement we
used shear connection every 25cm and 15cm and the wrapping from
two sides and three sides(U). The “U” wraps, in consequence, have
provided better torque carrying capacity under the torsion than those
have been wrapped from two sides. Moreover, the shear connection
every 15cm improved the torsion behavior more than those with
25cm.
Key words: Ferrocement, Torsion, Strengthen, Mesh Wire.

*Professor, Department of Structural Engineering, Faculty of Civil
Engineering, AL Baath University, Homs, Syria.

**Professor, Department of Structural Engineering, Faculty of Civil
Engineering, AL Baath University, Homs, Syria.

*+* Postgraduate Student (Doctorate), Department of Structural
Engineering, Faculty of Civil Engineering, AL Baath University,
Homes, Syria.
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COMPREHENSIVE STUDUY OF THE CAPACITY OF
R.C BEAMS STRENGTHED BY FERROCEMENT AND
SUBJECTED TO TORRISIONAL EFFECT BY USING
DIFFERENT TYPES OF CONNECTION

Dr Muneeb AL Alalaf*

Dr Ehsan AL Tarsheh*

Roula Taha™*

OABSTRACT O

Many natural disasters destroy structural element, which can be
rebuilt the load carrying capacity by strengthening methods. In past
decades, fiber reinforced polymer (FRP) has been widely used as
externally strengthening material due to its high strength and light
weight. Ferrocement is a one of the suitable alternatives over-costly
FRP strengthening technique. Ferrocement is thin composite
material having better crack resistance ability, ductility, good impact
resistance. Few studies are available to quantify the torsional
strength of ferrocement wrapped R.C. beams. This experimental
study aims at evaluating the effectiveness of ferrocement utilizing
different types of connections with R.C beams that is subjected to the
torsional effects. (6) R.C beams have been casted and strengthened
by using ferrocement where the wire Mesh wires diameter is 2.5mm.
With regard to the connections between concrete beams and
ferrocement, we used shear connections every 15cm and used
ferrocement with SBR wrapped from three sides(U). Overall, it has
been observed that the ferrocement has improved the torsional
behavior of our tested beams, and also revealed that the “U” wrap
with the shear connections every 15cm has significantly improved
the torsional behavior more than those with SBR

Key words: Ferrocement, Torsion, Beam, Mesh Wire.

*Professor, Department of Structural Engineering, Faculty of Civil
Engineering, AL Baath University, Homs, Syria.

**Professor, Department of Structural Engineering, Faculty of Civil
Engineering, AL Baath University, Homs, Syria.

*#* Postgraduate Student (Doctorate), Department of Structural
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[8] ACI s Lo sadi JSY) Lgilath e g ) bl Ui g1y (1) Jgaad

Type Shape Fabrication | Designati Wire Wire diameter
[ Jedd Suasll Jaad on spacing Sl b
Gage Gl aeld
In | mm
1/4x3/4No | 0.75 19 | 0.0630 1.6
Woven or 16
Welded | 2x2 No 19 0.5 13 | 0.0410 1
Wire mesh s s dsa | 3x3 N0 22 | 0.33| 8.5(0.0286| 0.72
. quare
MY A asala | 4x4 N0 23 | 0.25 | 6.4 | 0.0250 0.64
A
& Welded 1x1 No 14 1 25| 0.0800 2
poale
Rectangular Welded 2x1 | 50x | 0.0800 2
2x1 No 14
Twisted 1No 18 1 25| 0.0475 1.2
Hexagonal
igits 1 No 20 1 25| 0.0348 0.88
u-u‘éu
. 1/2 No 22 Y2 13 | 0.0286 0.72
Expanded 3.4 Ib/Yd?
metal Gage No. 0.0230 | 0.58
Diamond Slit and
mesh 18 0.0400 1
L. Crra drawn
MY Al Gage No. 0.0300 | 0.76
Al gUatall 20

: Cilang il das tall Aalall Ligind) Silsall 3 Juil) 2-3

raliall (e 3al) gt 3 sabaall Aaglall ) wualpd) (o Judl) psaasa )
«(ring beams) 4.8l ilsally (peripheral beams) dulasall 3 lIS 5Ly
sl sl (e 558l ¢ 155 (beams supporting canopy) alall dlaall 3isal)
DlieY) cpm Y ae Sl Ay el ) ALY Sl el L Judl
Laglia AalSY 2aLaY U 3y pmiall palinll 4@l yulaa 38y adl Cuieng yally Jadl
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4 jlarall g Avidall dpig) a glad) Abedes uaaa daala ddaa
Lkl Gl 3 el cula 3 Al ) ) 2025 ol 2 aaal) 47 Alaal)

D 4 LS iall daglie eV (g g Taally JSBI (e dglaal) iy,
daglia Jumdl ey (ductile)icsUaall (brittle)islicll (e L) b
.[9-3] .(strain)lea¥ls (crack) g sasl

(Coians gyl 280 389) selicl) Wy dacaall dalusall Augiad) el 4 Agy
@bl Dl e 45 Al Jaa Ayl Angila i dlall Jull dxalall
tdale A0 & Jul) o Crien il aeaall Ssiall Siladl dole Gy L el
«(micro—cracked stage) dadall «ulaial) Als ja ¢(elastic stage) 4y yall dla e
Adlad adiny Sluhall sy 138 . (post cracking stage) Badll sy L il
i Coian s llly Siloall (s byl A3k tlgie dalse Bae o Crian dlly 45581)
—Gashill dga —Anginl) 8lall A&l daslis — (aspect ratio) 4zl sl Jsh
[3-8] Cians g pail) lSuli llis Hlady Caians g il daslia

O paall aliy LAl S a8 gy ol Cuawg pdll & skl Gl Jla S e
V) e 2l ehal g Ciiansg yall Sl @ gludly Ailaial) dagall Jpalanl
Pl Gapal) sie Lass Vs Aigind) Seal) olu b Citang pdl) G sl
& o) (sae sl Allats dypas 4wl [2] DHALBHERO (ghalf ¢ua
(U)ansl &N (pe Galaall Criansg iy lgae 3 vie Aalual) digiadl isal) daslia
S GGl Gl s b sl culSy lal)l Jull il caas
Al daslie g Y1 ) Qe A o liad 5e4e3) ariiul Cum) e ill
Aaluall Al 3isal) daglie sl bl cipelal Cum (i) daslie (diian)
@3 Aggid) el dal e ala O3 Jdl e U 0SS e Crieng ydlly dacadl)
ae gl dal e Juall daglia 850430 Lai o sindl dllally Zpalall e slaall
[ 33sane cuilS LY Glkus lah

et (asa) dalee duhy [3] C.RAO¢ T.RAOBEHERO (jsialdl Lli LS
il (U) J<i o oy poill 405805 dee 2o dalise 50 iloa i Hlidls cua
Slea oalll gplall alafs (125%250)Mm . Silsall (e dasedd el
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Al ellyg 2000mm- Blsall Johay (125x315)mm 5 (125x190)mm- gl
Jsall (o sl (e Ao sana il (aspect ratio) (myll Jshll dus il
Aleal= Ol clidal £ padll slgal-lKull) i 2xe) & i yuall A&l
i ) o(twist) g (ultimate) gasd) Judl) e o siall dagliay (Adall laraal)
59.72%, sty Criansg il Aacaall el Mg Jull agie ad ala) i)
dacaall eall Judll daglia of oS (Rmapall)dacaall ye 5leall 435660 91.53%
ll ) A 5ol 9355 Crianss il

o Ciiang il Aialay gl el gy dapl) diph lial o Badl G bea
G o LS ALl el Al cluhally dadl Jlae I Y A aalsall
Aday dae i 2y Sl A 8 Jil) ade el Claa (e oS A ldasl)
lgabamy A1) ALl e alaie Y i JSG Labua (S (815 B0 5000 Calans g 5l
el adid) il daliall dugid) el 7, Jull i dedl ACI-318 oS
: [S]sas Craadll

Ty = o+ T (1)

bl Y8 4y (oAl Juall aye @ T Ol daglay A Judl) a3e 2 T,

7, = 0.8 /f‘cbzh 2)
(Psi) Gsiall Jaall e 8yaall dagliall if
(in) « Al payal) adaddll ¢ liylg (e @ b Jh

T =n*Ap*ay*x *f, (8
am)) il 5ylgu) (he dnly alial amjall adaiall dabse t A,
Y] I g pe 2a i
@ = 0.66+0.33 2 <15 () el e 233 el s
Jelainsall ol olsn) ase + X1
A5l Jile (gsinne \gadaty Al 5yl oud) A LAY & Y sae dagill 028 Jidi N=Y, /s
LJudl) Aga 3 45°
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oy ¢ Ciians g yuill Ak Adlia) ey aaal) gl adaiall sladd (b ,h) iy Caa
o ol s dalisal Chiang il 3805 dalise

A il Al 3-3
daala —dpaall dunighl LS ald) Gl i b dadl) duball sl &
Ol Leaa &3 (250X125X1700)mMM abals dalise g Hiloa ae il Cunl)
DY) Gls e Cwadial Allg 25mm - dSLewy Crieugpdll Ada aladiuly
Lyl i (osil Lgwmsyniy ,2.5MmMeliill L Llas dxiadd) WWMS iagalall
Crians g illy olgie e (250X125X1700)mMm zaluilly 2badV) (pui L] Silsn o
Ly Jadll deala
IS Gl dadlyy plasials Citanss pdl) Aiiday Ssinl) Silal) G Ajidiall Jaal) el 3
skl 2ty (il Jayly y alasiuly Japll (piila 2313 SBR aladiulyy 15¢m
SBR alaainly Lyl i (ysivie Cua o3 Gl 15em daglg ) el culea S (e
L Clen DB G sk Ga¥la

lisml) juzai 1-3-3

1700mm Slaas (250x125) MM aje adaiay dabie digin ilen 6 G
bl W 2T12 mmggsle mulusy Jaw¥) e 2T12Mm i mibidy caalag
dazmyral) el gysud) ayall 25SH clillaia (38155 Adlka ylaad Cradiiid 388 n el
((3) Jall) 100mm aeliy 8mm gy Jill

Glie O Apallaill Jag pally e lall A Ledada &g Apuld Ailshan) Gilie (6) cua
il ¢l Aaglia lual Wy & 5 Lagy 28 jeal e Dy gy 14 jeal
:25.147 Mpa deslial Lasgie cialy 35 (2) Jsaadl 8 (e st LS pull il
Al ) 3eall Wl ae i (o (BO)amase Sl (& ssad) lsall e o)
e g il SR e X
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25.0

128/100mm {3 ’

2T12

125

Lugaal) Gilsad) qua Jalsa (3) Jea
bial) o ¢ gind) daglial Ao gial) dagdll g 435 gl clial) ol LA il (2) Jgaad)

dqglaall el
. lad) R
o gial) A A Adgaad) Qisadll | aadl | Adad)
mm
a5 28 as:14 sall e

20.15 | 355.89 | 301x149 1.25 14 1

20.48 19.98 | 349.65 | 299x150 1.25 14 2

21.31 | 375.05 | 300x150 1.25 14 3

25.44 449.64 | 301x298 1 28 4
25.147 | 24.653 435.663 | 300x151 1 28 5
25.35 447.73 | 302x149 1 28 6

el cpalil se Lite JS 88 )laey (sl sl A (e prlandl (885 23 dglad)
&5 Citansg yills Slall (g Jap)ll SBR alasiiad Jal e ¢iians g yuill daida 55 ae
Lgall SBR ddla) & & (psicl saal CSHi i il saley <DLLY) i oaa

il 5Dl el Leadiisall CuianY) AaS (e 2% Aputy dfiians)

44



4 jlarall g Avidall dpig) a glad) Abedes uaaa dala dlaa
ikl Glwa) 0 Cidlall a0 ab pa s 2025 ale 2 2l 47 alaal)

Ciial) alastialy ol 38 o5 Jay) CslalS ] dadly ) caendiad U el b W
Jsanll) Gailad Glea B0 (e Al Sy dedse 150M 2c iy 60MM (Gen
Gl oda s 5 Cus Jagiaall ¢ sl sl Cosfill Candan dlee Ll S ¢((3)
(6Mmm) by luzd (e Hle oo Slly sl Ay (el Jalg ) Coragy S5V
((4) JSE0 L5 LS (L iy JS LgiSe 5 (70m) sk

8 sl clegana (3) dasad

L)) gsd Gashill dga | Aoglha | ool kb kil ds ganall pusd
Lgadl | DY) )
daase s 125x250 BO
25 BRS-1
SBR clga EM (e 2.5mm | 125x250
Mpa
JS b Ly 25 BRS-2
ORI | s 3 o 2.5mm | 125x250
15cm Mpa

M) s ity (bl dagly ) alaiinlygy SBR aladialy balgsl) L (sl (4) Jsad
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7 - SRR, Y -
Ty ol cfgalall 3y Cilacg uilly Leass S say 55540 Jilgall (5) ded

reliad) Las) 2-3-3

Osimll e (8 Basasall Cliell L) Slea aladiuly 3ydall Hsall cojynal
saa) 3 23 3 (TOOOKN e Usins) ¢anyl) Zaalay Aiall dusrigll 40, el
Gl die aladiul & Ly (roller) ghsll maw @aie siae Je abledl)
Dbl & daibes (50 Jill) aie Gadi e oSaill @lldy ¢ lall Al Ayl
paly sl ) T adaley Jane Jila aadiud Sua Jull) aie e lgnen ilsal)
Sl sl (58l Gkt ddai i gl (o 2wl e SMM dSlay xiliia
Legie ISy wiluall 5o 400M 22y o Lagin S pasie Ganizes Gpib o
Jil Aagaie ol o Crmy Sieaall (5% Lo cuply el saad dually dgay
G AgileS Jaeat A0 Aaud gy Alalall c¥genl) Gadai Adlhe Ciyny Alall
Alasinly Gaaall i) ol a)yall dpsesil) Glysall Zysl3l A8l VYT Gl
@S JE) Gigan axe (e SBU K) 3 Caeiag saaly LVDT (i 53¢l
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Aokl Gaa) o el e o ab ) s 2025 ale 2 2l 47 alaal)

Ge 70M axy e Blal) ils e S8CM aey e ey Axg)Y) il
(6) Sl b jelay LS il (golall il

2 Iy l'l_z

SI";J ; i - g;"%
7 Rp—5K%
100 ¥ -
-85

rD

S

P~
50—~ 1500mm
1700mm

ilubuall glse ga Jirall Slgall o Jil e Siladl LEA1 (6) Jsad
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Gl daala o)l sl a8 uS) Dleas aldiely yilsall jlodly L
Jull ade aamd 2l S zpie IS Alseall e olial @Al Jaal
Slsally Anaal) sall HLe) i e (BRI aha oy L) B8 J) ek vie
el Glasill e ol caladl JESY) sty A paall cVpatall (385 e adl)

(7) Sl Ll Jidl) 55 olues il

(a) Torque =T
a
Concrete = S

- - strut
Fal b el : ’ "; : [y gz
Bottom fiber of beam 4—!{“‘ ~i::f'”u e —= - / p 17

/ Uplift = -7
reading —— —— 17 7

L F 7 - Transverse
:_nl‘r’| |l l T /‘/‘X" 2 steel
ik T Ta 1|4 / A Ferrocement
down _ l TL T D strut
reading - | i tt 7 e —— Wiremesh
a >

[

q = Shear flow

Jidll aje il e Al Asadl Jidh 4ygl; (7) Jsd

tgaddliag giliit—4

s Ayghys 4.723KN.mM 325l e Jausie OIS Lmasall ilsall juS ye
8.65KN.M g8 LV aje Langia Wi 10.9%103rad/m 48 sl 4yl
(9) sl 5 LS 25.1* 107 Rad/m s sl dywall Jidll 4435
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Jidl) g gb il cad BRO (aasal) Siladl Ll Jaai (8) Jsdll

0 BO 4 sall il sl
8
6 —@— B0
4
2
0 rad/m)*10-30)
0 5 10 15 20 25 30

Judl) aje il e Aaalil) Al Jidh At Slad) Aadall jediy (9) Jsdd

BRS-1 4 ganall Jilsal i) dglud) (10) Jsi
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Laaill sl Ayglys 6.6KN.M Gadill je Jaugia (S8 BRS—1 de senall dully L
Jull dyglys 12.6 KN.m sd 5Ll aie dawgic dady  1.56* 107 rad/m 4l sal)
(11)J8a) gy WS 12.7*10%rad/m &) gal) dppusil

== BRS-1

14

12

10

s(rad/m)*10-3
0 2 4 6 8 10 12 14
Jidl) aje il e Aaalil) Aaad Jail Aglt Sladl il (11)Jsi
Ahsall Ayslys 7.LKNLM Gl aie Jawsie oS8 BRS-2 ie sanall Zully Ll
15.36 KN.M 58 L) aje Jangic Wi 0.953*10°Rad/m 4alsall 4yl
(13)J8al gy WS 6.347*%107°Rad/m a8 sall dyl) Jiall 405,
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Judl) ggd il cad BRS-2 iladl b by gty culiiial) Jois (12)Jsi

18 ——— BRS-2

16

14
12
10

T(KN.M)

~ o

s(rad/m)*10-3

0 1 2 3 4 5 6 7

Sl e il oo Al Apseaddl JHAN Ayglid i) (iadall (13)J8

psliall Jill aie aali 3 Sled) de il aysi s ol Lmapall el of V)
Silsall ae A3)lie ol Heels AL angli decaall el dawally Ll L S <
a3 Aguadl) Gl Aly o WS (3U52a)(46%=57%) O cansiy Agma yal)
ObsA) 4 pe il ade ABa] A} Cliniall el cAacaall Jilsadl ae 45l
Lifs e Jagyll die Chiews pally dacaall Jieall opall gl of (15080) Al
Ly e ¢y (BRS-1,BRS-2)clea &3 (1 Gaohalll vie SBR iy (il
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(brittle)islicl (e sl dsle J8 Y el L Lcl@mllseh
«(ductile)ie sUaall

das aall 30 gadl g dsma yal) 3l gall Jill) 0550 4 e

18
16 15.36
14 12.6
12
10 8.65

8

6

4

2

0

BO BRS-1 BRS-2

das sl ilsadly Lmasal) Silsall Jibl ag3e ijlia (14) g8

Sl lsall oda dlsilas DA (e Feedal) ilsall g sUaall )l Ssludl 138 a0,
Db Vgaams 4l (aliilly Tas o J i) A5 ae s 33a) 5leY) pje dad
- Ciian g padl) Al Ol s (g Al sl Sl
Ly plaaiuly Jaylly clga OB e decadll (BRS-1,BRS-2) ilsall i
acadl ye mhull 8l b e SBR aladiuly dagall @l 5 (il
e o Yoas eSulai e Chians yal) dids dailas po dacaall oSl Youas
G s aa 3815 Crianss pdl) Adlal 350me ) Joms Cum Tl L)
aies dumdl ¢l cilael Gl Jaglg 0 daspyall (BRS-2) Jilsall o) a2y ¢ S IS
(o 48 shaall SBR aa v 5 il Aae el il sall dpuailly Lal L 4T o glae i o0
I WSl e S S ) L) e 388 (BRS- 1 )lea 305
el A55lie 28% Ay (et 28 Le) ade Ll 6.6 KN.m s Ji o ja

Silsal) ge SBR g cilgan U (e Adshaal) Jileall &Y cpual) o V) dgra sl
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aas daalas dlaa
2025 sls 2 3l 47 aladl)

ol gl JI) gl s mil) oy ) )il Jay s e aall ally dmnal
BRS-1 jisall b il Ly 0.0127Rad/m BRS—1 jilyall Judll i)y 8
230l il Fae all ey yadl) Ak e Uil L « 0.00634 Rad/m

((3)Jsaall)liisilly Sail) e ghs Gt Loyl ke

18
—8— B0

16

T (KN.m)

14 BRS-1

12
—=——BRS-2
10

(o]

()]

H

N

O(rad/m)*103

0 5 10 15 20 25 30

Fas sl Jilpally ool Sisall Tl sl Lls gon i pgie Alia (15)0880

Bl Jilgadly dmasal) Silsal ol il A56a (3)d s

Jidl) a3
T T Jaal pe Gl -‘-‘9
T““ T" St | ae)da¥ | el e | de genal
ulto cro Tur(KN.m) (e
To(KN.m)
3l gad)
1 1 8.65 4.723 BO PR
Sl
1.45 14 12.6 6.6 BRS1 Lol
Culan g udlly
1.775 1.51 15.36 7.1 BRS2 Sludl) jad
2.5mm
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Sl A&l Hasiuly BRO sl gl anpall lall Judl) ple lus &
Db die Jull e lua 2 5L (4) Jsaall 8 LS (63Mall) ACI318-83
Addie) xe ABlall (i 38y Glean IO e Cilewg il aenall Sgiall Al
Sisiall Hall _ajll ddaiall sa aaall ajell adaiall e 3 A ey )
i dalie Al Capa) aslid) oyl aludlly Chiang il ASLew 44 Cilias

cCaians s il 3 gasall SDLLY)

ACI318 358 cn (luall Jill) ale Glua <Ngata (4)Jg2dl

s fy

M:,:; Mpa X1 At h b f. "

) el mm % cm? " mm mm Mpa >

KN.m
w2

9.197 408 90 1.43 | 0502 | 3 | 250 125 | 25 | asmosn
408 | 90 | 1.43 | 0502 | 3 25 | i

13.278 275 127 ik
865 | 150 | 1.243 | 0.316 |12 25 | i

ad) J8l aie dad e BRO (oxapall Blall npaill Judl) aje dad 45)laa
Tocal [Texp =9.197/9.839=0.934 o 3l iy)liie il of Laadls
e BRS-2 s BRS—1 liians s yuilly pcaall Blall _uyail) Judll pje Ao 2 lias
Pl Lo gl culS lual) B oje o
BRS-1: t,cal/tgyp, =13.278/12.7=1.0455
BRS-2: T,cal/tgyp, =13.278/15.36=0.865

Q\P a8 Loy y 30lS SBR Lieasiu @A BRS-1 sl e DAY Cuaad caly 3
DAY S Loy U il Loyl g 5 Caeadinl Al BRS-2 i sadl dailly el %5
ol g2l e daadl i WG 2l o A8 283 (38 5 adaias o) il 5 %14 N s

Lol )l & 535 (B ghaill 4gaS Hall daglia Je g Al

reiluagilly clabiiay)- 5
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Orng Aaliaall Lgiall el i pily aesl o ol il cay -1
0=8lin WS 60% ) daai sy Slagd) ade s G aje alayy 3 i) Sl
Aacadl ye sl ge 3lhe gl Judll Ul
15em (ad aly) acling Cilea &M e decdal) dyigind) ilsall culac| =2
il Gis Aacdall Jleally Aaasall el ae Al gt Juadl
gyl
Gua 38 SBR aladiuly cilga EDB (e medll of coplaill il ¢ jelal -3
3 el Jalsy aladinl e Clga EDG (e dacaall el A3le ) ol L)
3851 A gns Aibidl pe 16% (3 oy
Aggly may SBRalasiuly cilga &N e aedil o i) 45lie <jelsl —4
Gy aslaall K8l Ghsall aje sy WS S dS30 HledY) 2o daaall ()5al)
A45% J claay
sk vie) A& 8 ale a8 Cilga EDE (e Gaoail) o il cps =5
Sl de (en LS el oels Ay Ge Al Ghsall Ay 5 (J5Y)
Agraall lsal) ae A3jlie 5l v
alll g zlilly )l Le1 die Jl aje dadl Apluall AR Guli jelil -6
el dpally Lals s Crians pilly dacdall iloall GlXSy canyall Siladl dauilly 4yl
ol e Lyl dagyl 556 A0k s 2aB Y 3 Lyl SBR aaail i)
tGluaglll o

sl aediy Crien pall aladial Al s cylatl) & A e -1
L8l A el Aaloal) 4 gl
L sl Silally Crieng il g bl e (A1 b LAl e AY -2
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1- ABY BAKAP, B.H; BYNNOPI,N; MOHAMMEA, THAEP
2016 TopolovaA IUTPOWEUEVT 0P PELVPOPYED YOV PETE B
EOQLUC LGLVY LATPO NyN—mepPopuavye diep petvdopyed
yovypete (YHIIDX) payketo [ EEnepipevtal otudy,EA
YECIEP SOYPNAAVXONYTPYXTION ANA BYTAAINT
MATEPIAAXV, I1IT 533-542.

2— BEHEPA, I'; AAHAA, M 2018 Topctiovai Benawiovp od
Nopuah Ztpevytn PXX Beapo oitn @eppoyepevt YL Q
ponc, DAXTA YNICEPZITATIX, coAr.16, nr 1-16.

3— BEHEPA, I'; PAO,X; PAO, T 2008 Topciovai Xamayitt
v o Hiyn Ztpevytn Xovypete Beapo Jayketted Qutn @
eppoyenevt Y [1 Qpanc, AZIAN JOYPNAA O® XIcIA E
NI'INEEPINT” (BYIAAINT' ANA HOYXINT), coA.9, w411
—422.

4— T'u1de pop tne Agotyv, Xovatpuytiov, (Peannpowed 1999
) avd Pemaip o @eppoyepevt,AXI 549.1P-93, 1999.

5— MAKKI.®, PATHEEA 2014 Peornovoe O¢ Petvpopyed Xo
vypete Beapuo Petpoditted By deppoyeuevt, INTEPNAT
IONAA SOYPNAA O® SXIENTIOIX & TEXHNOAOT'Y
PEXEAPXH , co) 3, it 27-34.

6— ITATKAP, M; PAST'YPY, P 2021 Topciov Benawiop op otpe
vytneved PX Beauo By deppoyepnevt, EAZECIEP SOYPNAA
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Usin% plastic bottle waste in
manufacturing cement blocks

* Dr. Susan Tuffaha

Abstract

The amount of plastic waste reach hundreds of millions of tons, and
the main problem is that plastic is an indestructible material in natural
conditions and its biodegradation requires thousands of years, so the
disposal of this waste has become a global problem that is not hidden
for anyone. Based on this and within the fact that the concept of
sustainability is currently a top priority in the construction industry,
research has begun towards using plastic waste in manufacturing a
new generation of building materials that is more sustainable and
environmentally friendly.

Through this study, cement block units were manufactured by using
chopped PET plastic bottle waste as a substitute of the amount of sand
in proportions (0% - 5% - 10% - 15%) with the aim of creating an
opportunity to recycle this waste on the one hand, and reducing the
consumption of natural sand resources on the other hand. It has
studied the effect of using plastic waste on compressive strength at
the age of 28 days, fire strength, density and absorption then the
results were compared with the requirements of the Syrian standard.
The results demonstrated that the use of this waste in manufacturing
cement blocks reduced the compressive strength, fire strength, and
increased absorption, while the density of the blocks were decreased
in a meaningful way to minimize dead loads of the building, so there
Is a viable opportunity to invest plastic bottle waste in the block
industry.

Key words: Recycling - PET plastic waste - plastic blocks.

* Doctor in the Department of Civil Engineering, Faculty of Engineering,
Wadi International University, Syria.
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The role of architectural design in
creating a safe and comfortable
environment for orphans

Abstract:

The research deals with studying the needs and characteristics of
the orphan child, how to achieve social, material and psychological
comfort in orphanages, what are the required services and design
standards for orphanages to achieve the comfort of users, and the
research aims to study the impact of orphanages on the physical,
psychological and social comfort of users to reach proposals that
would improve orphanages. The importance of orphanages comes
in providing suitable housing for residence and meeting all health,
nutritional, educational, psychological and social needs, and
presenting global and local examples to benefit from these examples
in designing orphanages to reach proposals to achieve comfort and

a sense of security.

Keywords: Orphans, Orphanages, Design, Comfort, Orphan

Needs.
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Evaluation of the accuracy of surface interpolation
methods from small-scale maps using ASTER and SRTM
elevation models as reference models

Abstract

In this study, the accuracy of surface interpolation methods from
small-scale maps was evaluated using ASTER and SRTM models as
reference models near Homs city. The test was done using points extracted
from scanned paper maps at a scale of 1:50,000. And using surfaces formed
by different interpolation methods (IDW method, least-spline method,
Kriging).

The results showed that the IDW formation method gave the lowest
value of the mean square error (48.43 m) and (45.98 m) when evaluating
the accuracy of surface elevation data formed by this method with
elevations taken from ASTER and SRTM respectively for a mountainous
area. While the spline formation method gave the largest value of the mean
square error (58.46 m) (57.08 m) when evaluating the accuracy of the
surface elevation data formed by this method with elevations taken from
ASTER and SRTM respectively.

This study observed a convergence between the mean square error
values of the surface formed from elevation data taken from ASTER
compared to the surfaces formed by the two interpolation methods (IDW,

Kriging).

Keywords: Digital Elevation Models, Surface Interpolation,
ASTER, SRTM.
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