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Analytical Study of The Torsional performances of strengthened
Reinforced concrete beams using Textile-Reinforced Mortar (TRM)

Dr. Roula Taha*
Dr. lhssan Tarsha**

OABSTRACT O

Strengthening reinforced concrete (RC) elements is vital for maintaining
aging infrastructure and meeting modern standards. While conventional
design focuses on axial, shear, and bending actions, torsion can be critical
in certain RC beam configurations. Techniques like Fiber-Reinforced
Polymers (FRP) and Textile-Reinforced Mortar (TRM) are used to
enhance torsional performance, though research on their effectiveness
remains limited.

This study examines investigates the effect of (TRM) with basalt fiber
textiles on RC beams’ torsional resistance of selected RC beams. An
analytical model compared one unstrengthened beam with two beams
strengthened using a single basalt fiber layer (0.064 mm diameter, 25x25
mm mesh) in two- and three-sided wrapping. The results showed
significant stiffness and torsional strength gains, with three-sided wrapping
achieving a 65% strength increase and delayed cracking. Two-sided
wrapping improved performance but suffered from debonding at the
concrete—strengthening interface.

Key words: Textile-Reinforced Mortar, Torsion, Strengthen, Basalt -
based textile, ABAQUS.

*Doctor, Department of Structural Engineering, Faculty of Civil
Engineering, Al-Wadi International University, Syria.

**Professor, Department of Structural Engineering, Faculty of Civil
Engineering, Homs University, Syria.
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Analysis of the Flood Wave Resulting from the Hypothetical Failure
of the Al-Abrash Dam and Mitigation of Its Impacts

Abstract

This study investigates the impact of the flood wave resulting from the
hypothetical failure of the Al-Abrash Dam using numerical modeling tools
within the HEC-RAS environment, supported by topographic data and
spatial analysis via ArcGIS and Google Earth. The research involved
constructing a representative model of the watershed and calibrating it
under steady flow conditions, followed by simulating the unsteady flow
scenario resulting from dam failure and analyzing the accompanying
hydraulic variables, including flood depth, flow velocity, and flood extent
width. The study also assessed the flood wave’s impact on villages, critical
infrastructure, and roads. Results showed that some villages experienced
flood durations exceeding (20) hours, while sensitive facilities such as
treatment plants and schools were subjected to high flood depths and flow
velocities exceeding (4 m/s), increasing the structural and functional risk.
Additionally, most roads were predicted to go out of service within the first
few hours of flooding, complicating emergency response and evacuation
operations.

Two primary mitigation solutions were proposed: the first involved
increasing the roughness coefficient along the riverbanks through natural
methods such as afforestation, which proved effective in reducing flow
velocity and flood extent. The second solution involved preparing an
integrated emergency response plan that includes risk level classification
and clearly defined responsibilities among relevant authorities.

This study highlights the importance of numerical modeling in
understanding flood wave behavior and its role in supporting decision-
making and enabling more effective flood risk management in vulnerable
areas.
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i Bottom Elevation = 55.6m |

 D=B3m¥/sec | —— h=087m |

=

K|
o

(6.3 m¥/sec) @i ) oo gulilly AN Bplaall Aaas dio s lal) gl (6) Jsil

A Slaall Aana e g igalll o G0 ad Gkt il (3) Jstad

Wi o | hia | higguan | T3 | wsae
; oLyl 8 ladl Jdu
ol (m) (m) (mc)h“ J - (mPlsec)
5{)’;3’ 0.29 0.24 38.91 38.67 14
_ \ N
Ejojzﬁ‘sp 0.51 0.46 39.13 38.67 3.2
-
20)2"3\ 0.64 0.57 39.24 38.67 4.8
éo’% 0.71 0.79 39.46 38.67 57
. ~ts
d%‘z“é’f 0.8 0.88 3955 | 38.67 6.1
iojzbza‘ 0.89 1.01 39.68 38.67 7.2
Bl bl ¥ Jalea 1 = 0.984
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D=57m/sec ——— h=079m |
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h | h Q | . h |_n Q
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0.71 0.79 5.2 0.47 0.56 2.5
0.79 0.87 6.5 0.73 0.87 5.4
0.84 0.88 7.3 0.9 0.93 7.2
0.91 0.97 8.1 0.96 0.99 7.9
0.97 1.08 9 1.07 1.04 8.8
r=0.993 r=0.985

sie (0.9) slad Alially & sunall adl) (py add) Ll Jalea o 5 plaal) zeilis el
Olall Vs Ay b aeladid 30l Siyg z3saill 38y e J Les ccilland) aen
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Froehlich ) s (MacDonald & Langridge-Monopolis) Ji duyad <i¥alas e
oailad ae il il oda i (g5a 35 «(Von Thun & Gillette 1990) 5 (1995
Jsha ¢p 195.2 3306 (mse ¢a 50 g lis) cilint 3l (5yhamf alS) 1) Gusyaal) 2l
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Al byl aldie) 2 agle ol

ropA paa HIIATM el mha Gipie) alieV) DY) Allay gyl -
(103.16M.m?

) ana G Bpra A JKEE Cua (piping) sl Ge all oaliEY) Le) -
LeBa e oluall (3035 daiin L)X au s

(Center Station: 2490m) LY 4y 38y cildlaal -

.(Final Bottom Width: 90m) Jau¥) Ge L) damal el (o pall —

Olasal llds o 50 oyl o i)l claad )l 390l 4y aasall (2 100-80) Uaill (parn 58
dapdas ( 195.2) Sl audl 520l Gaje pe oty Ly L) Aaid ) olail 2y JiaS
JEDRFCIOA JCR IR

.(Final bottom Elevation: 72m) dwedae¥) jLe¥) dstdl Jand) Cguiall —

5 ) s Al 56 ) Jomy (o (S D i ol G315 L
el nia ) aaiall Jgsa

b3 2l e e JCE ) Al DA Glual) s ge s o bed) Aat Jalas -
el clagall Ala 8 W (0.8) dedl) 355 ail) ae aliinad) Gaall A gaill Alal)
AL Alalall all SLaeYU 3Y) gas 2l ava (e G DA Alealall daliiial
-(piping coefficient: 0.5) Jaleall dad 335

.(Breach Formation Time: 3hrs) 4Ll<l dazall J<al o U1 cpill —
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Gaalldll Ayl o 4 geand) culian il
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Glgise vie 2l Lt Tsal) spyliad) (u€ay Lo ¢ Ll oY) Crguia (e Ay g
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el s | +es
Resch: [pammd <] uver st om0 =0
Upstream ¥5: _18989.31 | upstream channel length: £6.721 ()
Desopton [ =
:;:\.:E m Breach (plan data) ... iut‘i(ﬂﬁl!!ﬂ?ﬂlu]:-j [E_AI).AIL. FE ;:J\:.F;!!‘ JI:'-:L ]
P po2  Plan Plan 01 Breach Method: |
e '\1’{ =
N [otwmms 3
‘?"‘ - Center Station: [0
% Final Bottom Width: o
Out - Final Bottom Elevation: 72
k= T [Let e Sope: B
o'mé( EEm Right Side Slope: B
- = Breach Weir Coef: 144
% Breach Formation Tme (s[5
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Piping Coefficient: "0-57
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o \ Trigger Falure at: [ysgiey v
EES m ! Starting WS [a7a
° 2000 2200 2400 2600 2800 2000 200 00 I
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(17.1km) 22 e (2120m) seill gyl daall die jeid) (el aliall dagdl) iy —
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(2l e 22l eeball | (e 2y | abial) S
(m) (m) (km) m | g
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14.8 1820 13.9 1050 (10-15) km

17.1 2120 16.4 1690 (15-18) km

Z500

-1500
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-2000
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) & W)
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16.8 3.71 | (14-16) km 11.6 7.79 (4-6) km
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Lalic ¥ gl A
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The Influence of Interior Design Elements on Visitor Movement in
Contemporary Museums

Dr. Howaida Khuzam Ar. Batoul Taha Al Shami

Abstract:

"The study examined the importance of designing museum
interior spaces, particularly the exhibition halls, which influence
visitor movement and ease of wayfinding. The architect must
consider factors that help visitors perceive movement and
navigate easily within the halls, in addition to studying the
elements that affect changes in movement. There are several types
of movement paths within spaces, shaped by interior design
elements such as walls, furniture, lighting, colors, and
technology. This aims to achieve a suitable design that ensures a
clear and easy movement path within the exhibition halls, attracts
visitors, and makes their museum visit enjoyable."

Keywords:

movement, museums, galleries, user perception, movement path
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Experimental Study on punching strength of Flat Slabs Reinforced
with BFRP Bars

Mohammad Fawaz Abbas(!) Abd Al Hamed Kikhea(®
Hisham Al mamma(®)

Abstract:

Due to its non-corrosive nature, high strength, and lightweight, fiber-re—
inforced polymer (FRP) bars are widely used in construction operations,
especially in harsh environments. This study includes experimental tests
on several flat slabs reinforced with BFRP bars under the effect of axial
forces in columns equalizing the forces transferred between slabs and
columns in reality and comparing them to a model of a flat slab reinforced
with steel bars. The mechanism of collapse, cracks, resulting displace-
ments, and punching perimeter of the slabs were studied, in addition to
the force causing the punching and comparing it with the analytical values
provided by design equations in codes. The results of the codes showed
conservative values for punching load capacity, while the flat slab rein—
forced with BFRP bars exhibited larger displacements by 23.5% and
lower punching capacity by 24.4% than slab reinforced with steel bars.
The results of the experimental study showed that increasing the slab
thickness increased the punching force by 62%, increasing the concrete's
compressive strength increased the punching force by 18%, increasing
the slab reinforcement ratio increased the punching force by 22%, and
decreasing the column dimensions decreased the punching force by 13%,
according to specifications for the slabs in this study.

Key words: Basalt Fiber Reinf. Polymers (BFRP), Flat Slabs, Punching,
Cracking, Reinforcement ratio.

(DPhD student— Structural dep., Faculty of civil Engineering, Damascus
Univ.
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