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Research Title:

A Study on the Effect of the Degree of Structural System Regularity
and Beam Material Type on the Behavior of a Structure Subjected to
Seismic Loads

Abstract: This research aims to study the story drifts of a structure when
subjected to seismic forces and how they are influenced by the structure's
degree of regularity in plan and elevation. We will address some
irregularity cases mentioned in Appendix (2) of the Syrian Arab Code, then
evaluate the resulting drifts for each case and propose appropriate solutions
to reduce their values. In this research, three cases were studied, using
ETABS 2016 software for the analysis of all structural systems. Metallic
beams were added to the structural system for each case, and the results
were compared.

e Case 1: A structure regular in both plan and elevation.

e Case 2: A structure with a re-entrant corner.

e Case 3: A structure with a soft story.
The result of the research: The behavior of the structure can be predicted
more accurately as the structure approaches full regularity in both plan and
elevation. The use of metallic beams in structures is beneficial as they
contribute significantly to reducing story drift values.
Keywords: Degree of Structural Regularity, Seismic Loads, Story Drifts,
Metallic Beams, Re-entrant Corner, Soft Story.
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Railway Track Subgrade in Weak Soil Conditions Reinforcement

Dr. Mohammad AL-shlash
Abstract:

Railway transportation is considered a fundamental pillar for economic
and social development due to its efficiency and high capacity. However,
the presence of weak soils along the track of new railway lines requires
treatment, as it negatively affects the bearing capacity of the track
foundation and causes significant settlement under the dynamic loads of
train axles.

To address the resulting problems, soil replacement has been
implemented as a solution. This involves removing soils with poor
specifications and replacing them with soils of better quality and adequate
bearing capacity. Another solution is chemical stabilization (using
cement) by mixing the existing soil with a specific percentage of cement,
leading to a noticeable improvement in its mechanical properties
(cohesion, angle of internal friction) and a significant increase in bearing
capacity.

Geotextile is also used; it acts as a separating layer that prevents material
mixing and helps distribute loads over a larger area, which positively
reduces the stress levels on the track foundation.

This research studied two cases: replacing the top foundation layer or
stabilizing it using cement, in the presence of geotextile, on soil samples
from a railway line and in accordance with the technical specifications of
the railway line under study.

Keywords: Reinforcement the Railway Track Subgrade, Stabilization of
the Subgrade Layer, Geotextile.
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Studying the effect of ground control points numbers and
distribution patterns on the accuracy of photogrammetry surveying
using Drones

Dr.Wasswm Mossa*
Dr.Omar Alkhalil**
Raghad Ali***

ABSTRACT

With the rapid advancement of remote sensing technologies, unmanned
aerial vehicles (UAVs or drones) have become highly effective and
versatile tools for spatial data acquisition, particularly in the field of
photogrammetry. Among the most significant products derived from drone
imagery are orthophotos and 3D models of captured scenes. Orthophotos,
in particular, hold great value for surveying professionals, as they represent
geometrically corrected images free from distortions caused by camera tilt
or terrain variations, thus making them suitable for use as accurate
topographic maps.The accuracy of such drone-derived products is
influenced by several factors, among which the number and spatial
distribution of Ground Control Points (GCPs) play a critical role in
determining the quality of aerial triangulation and orthophoto outputs. This
study investigates the impact of this factor through six different scenarios
varying in the number and distribution of GCPs. Independent Check Points
were employed to evaluate the accuracy of both aerial triangulation and
the resulting orthophotos in each scenario. The findings demonstrated the
effectiveness of the Structure from Motion (SfM) methodology
implemented in photogrammetric software that utilizes drone imagery. The
study also highlighted the technical integration between photogrammetry
and Geographic Information Systems (GIS). Results showed that the
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scenario combining central and peripheral distribution of GCPs yielded the
highest overall accuracy, achieving a total aerial triangulation accuracy of
4.4 cm and a horizontal orthophoto accuracy of 2.6 cm.

Key words: Drones, Structure from Motion (SfM), Ground Control Points
(GCPs), Aerial Triangulation, Orthophoto.

* Associate Professor, Department of Topography, Faculty of Civil
Engineering, Homs University, Syria.

** Professor, Department of Topography, Faculty of Civil
Engineering, Lattakia University, Syria.

*** Postgraduate Student (Master), Department of Topography,
Faculty of Civil Engineering, Homs University, Syria
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Normality Test Section of C1

Test Prob 10% Critical 5% Critical Decision

Test Name Value Level Value Value (5%)

Shapiro-Wilk W 0.8621022 0.2353636 Can't reject normality
Anderson-Darling 0.5554894 0.1518194 Can't reject normality
Martinez-l glewicz 0.999815 1.122942 1.187274 Can't reject normality
Kolm ogorov-Smirnov 0.1187579 0.132 0.144 Can't reject normality
D'Agostino Skewness 1.456802 0.1451709 1.645 1.96 Can't reject normality
D'Agostino Kurtosis -0.0223 0.982209 1.645 1.96 Can't reject normality
D'Agostino Omnibus 2.1228 0.345976 4.605 5.991 Can't reject normality
NCSS 2021, v21.0.3 05/12/2024 09:33:49 ¥ =
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Plots Section of C1

Normal Probability Plot of C1 . Histogram
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Normality Test Section of C1
I

Test Name
Shapirc-Wilk W
Anderson-Darling
Martinez-lglewicz
Kolm ogorov-Smirnov
D'Agostino Skewness
D'Agostino Kurtosis
D'Agostino Omnibus

Test

Value
0.9644883
0.4184471
1.178126
0.07725589
-0.6329218
1.7016
3.2960

Prob 10% Critical 5% Critical
Level Value Value
0.2509044
0.328089
1.117294 1.178861
0.129 0.14
0.5267847 1.645 1.96
0.088835 1.645 1.96
0.192439 4.605 5.991

Decision

(5%)

Can't reject normality
Can't reject normality
Can't reject normality
Can't reject normality
Can't reject normality
Can't reject normality
Can't reject normality

NCSsS 2021, v21.0.3
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Normality Test Section of C1

Test Prob 10% Critical 5% Critical Decision

Test Name Value Level Value Value (5%)

Shapiro-Wilk W 0.9454949 0.1072889 Can't reject normality
Anderson-Darling 0.5252379 0.1807754 Can't reject normality
Martinez-lglewicz 1.133744 1.140086 1.214189 Can't reject normality
Kolm ogorov-Smirnov 0.1344127 0.142 0.154 Can't reject normality
D'Agostino Skewness 1.053076 0.2923064 1.645 1.96 Can't reject normality
D'Agostino Kurtosis 1.7485 0.080384 1.645 1.96 Can't reject normality
D'Agostinoe Omnibus 4.1881 0.124550 4.605 5.991 Can't reject normality
NCSS 2021, v21.0.3 05/12/2024 09:39:37 ¥ o=

Descriptive Statistics Report
Dataset  Untitled

Plots 1 of C1

Normal Prabability Plot of G1
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RMS,(m) RMS,(m) RMS,m)  RMS,,(m)
I sl 0.075 0.081 0.550 0.110
S sld 0.024 0.038 0.110 0.045
S0 ladl  0.018 0.040 0.260 0.044
bl sl 0.011 0.021 0.086 0.024
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Normality Test Section of C1

Test Prob 10% Critical 5% Critical Decision

Test Name Value Level Value Value (5%)

Shapiro-Wik W 0.9522288 0.1138632 Can't reject normality
Anderson-Darling 0.6587576 0.08502924 Can't reject normality
Martinez-lglewicz 0.9906024 1.122942 1.187274 Can't reject normality
Kolm ogorov-Smirnov 0.1262399 0.132 0.144 Can't reject normality
D'Agostino Skewness 1.581648 0.11373 1.645 1.96 Can't reject normality
D'Agostine Kurtosis -0.1505 0.880356 1.645 1.96 Can't reject normality
D'Agostinc Omnibus 2.5243 0.283050 4.605 5.991 Can't reject normality
NCSS 2021, v21.0.3 21/01/2025 10:06:42 ¥ oa

Descriptive Statistics Report
Dataset  Untitled

Plots Section of C1

Histogram
- 9 Mormal Probabilty Plot of C1
015
40
0.10
g 5 |
g 5 005
} (&)
20
[
0.00
10
0 -0.05
0.05 0.00 005 0.10 0.15 1 5 10 25 50 75 90 95 o9

Percent of Values

L& M) 3y) ahl) aigill dx cliiay) aligd dad L) gl (14) Jsi)
Y bl b (33LA

89



Normality Test Section of C1

Test
Test Name Value
Shapiro-Wilk W 0.9523737
Anderson-Darling 0.7255501
Martinez-lglewicz 1.212208
Kolm ogorov-Smirnov 0.08617918
D'Agostino Skewness -1.516366
D'Agostino Kurtosis 1.5105
D'Agostino Omnibus 4.5809
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Comparative Study on the Performance of Two-Way Concrete Slabs
Fully Reinforced with Steel and GFRP: Evaluation According to
Syrian and American Codes Using FEM Modeling

*Dr. Mohamad Issa , **Eng. Nadine Brjoud

ABSTRACT:

This study presents a rigorous comparative assessment of the structural
performance of two-way reinforced concrete slabs, focusing on the use of
glass fiber reinforced polymer (GFRP) bars as an alternative to traditional
steel reinforcement. The evaluation is motivated by the need for durable
construction solutions in environments where corrosion of steel
reinforcement compromises long-term structural integrity.

The research methodology incorporates both theoretical and numerical
analyses to characterize flexural behavior under incrementally applied
static loads. Advanced computational models were used to quantify key
performance indicators, including cracking moment, mid-span deflection,
and ultimate load-bearing capacity.

Experimental findings demonstrate that GFRP-reinforced slabs
experience greater deflections than their steel reinforced counterparts.
Although GFRP slabs exhibit reliable flexural performance, they are more
susceptible to punching shear failure. In contrast, steel reinforced slabs
display enhanced resistance to punching shear but tend to fail due to
excessive bending moments.

To mitigate these shortcomings, the study proposes targeted design
interventions namely, increasing concrete compressive strength and slab
thickness to improve the structural performance of GFRP-reinforced
systems. These recommendations contribute to the development of more
robust design strategies, enabling the practical application of GFRP as a
viable reinforcement material in aggressive environmental conditions
where long term durability and structural resilience are critical.
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Keywords: (FRP) fiber reinforced polymer, fiberglass rods, conventional
reinforcement, two-way slab, punching.
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