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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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55.74 Story10 | 44.877
48.953 Story9 3957
41.993 Story8 34.088
34.898 Story7 | 28.446
27826 Story6 22774
20952 Storys 17.219
14 545 Story4 12.003
8.909 Story3 7.384

435 Story?2 3624
1.245 Story1 1.044

Dis-X {mm)| Story |Dis-Y (mmj
45997 | Story10 | 47567
40.369 Story9 41.949
34604 Story8 36.142
28738 Story7 30.164
22901 Story6 24.152
17236 | Story5 18.261

11.96 Story4 12.729
7.324 Story3 7832
3.575 Story?2 3845
1.023 Story1 1.1

OV elldg X oladyl e i Y blaiVl Gulshall V) culS eV pues 8 adf Laadl
Nelee olaaly JENY) ailas 68 Y olad¥) 58 aaly slaily Alale Lol Lia il (50 56]) 4Dy



4 jlarall g Ainal) dpuigl) o glad) Abeles uaan daaly daa
(S daaa waldl) daa) 2025 pls 12 222l 47 ddaal)

A Al A 4-4
8 M aclin) dygha 3olla G GByldal) (mjidias (16) IS 8 LS Jygda (3ulla 4 Ll
Ay jaall A0 dalaily adalially 2 sall Cliialsay Golasd) Liiall 3ldas

ik Gl 3y Ala 8 Lisall ghaia (16) o8, <)

(17) 5 (16) Jshalls mlase 5o LS gilia) culss

(Kn) &g
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A(Y)olaVU Galshal) eV (16)J 525

C10:D+L+SPEC X+Z Max
Displacement (mm) Story
72.882 Story10
65.467 Story9
57.866 Story8
50.103 Story7
42273 Story6
34.498 Story5s
26.95 Story4
19.838 Story3
13.366 Story2
1.344 Story1

Hl)

(X)W Galshall Gl (17)J 525

C11:D+L+SPEC Y+Z

Story Digplacement (mm)

Story10 77.78

Story9 69.379
Story8 60.855
Story7 52 257
Story6 43.705
Story5 35.334
Story4 27.328
Story3 10.8908
Story2 13.239
Story1 1.258

Lt ahiag S8y oY) Gaildal) 8 saeeY) adalie Jlaginls | adaie <3 didea Jilsa

1.5

A(17)088) 3 LS axkia Julicse

45

V 45 |

a1 (Jibine alidie adaer 56 V1 pisllal 8 320eY) adaia (17) a8y JSil

-(cm) 3aals

(19) 5 (18)

Jaall b alimge s LS ilidl culss

(Kn) &igh
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C10:D+L+SPEC X+Z Max C11:D+L+SPEC Y+Z
Digplacement {mm) Story Story Displacement (mm)
60.332 Story10 Story10 56.396
54 898 Story9 Story9 51373
49212 Story8 Story8 46.106
43244 Story7 Story7 40.548
37.055 Story6 Story6 34.764
30734 Story5 Story5 28.838
24 411 Story4 Story4 22.896
18.283 Story3 Story3 17134
12.538 Story2 Story2 11.796
1.313 Story1 Story1 1.245

Cam € IS L) 8 ddabida s dyina pualic aladin) vie V@Y a8 (mless) Jaadl
L (37% — 20%) o sl
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Gulshall CVWEl of & (mll Ca (Llls 8 B Giall) Jyglall 3all s
daa S JS
LGalshall VU a8 (aid b aaley cpalail Alelall D) sl o)
(88 Tadosall 8 3003 Ayl 25mg) Al Al 5 Liindl e 2801 ol Sk e
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Lluall clida) 385 aaail groud) aal) 36l .(2012). Gruvigall Lls (1
404z G ppmtigall Ll Ly sas 1 Bed . AaLnal)

elidal) 3859 avanall () pud) (a2l 358U (2) 28 salal) .(2013). pigal) ks (2
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271 e Guadigal) s
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