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ABSTRACT

Due to spatial constraints and population growth, high-rise construction has increased significantly. In
these structures, mitigating lateral seismic forces is critical due to second-order (P-Delta) effects. While
braced frames effectively control seismic response, determining their optimal configuration across various
geometries remains challenging. This study investigates how plan dimensions (width and number of bays)
influence the seismic response of high-rise braced frame systems. Forty-story steel buildings with constant
length and height were analyzed, varying only the width (number of bays). Scenarios included models
without bracing and those with one, two, or three braced axes. Non-linear static (Pushover) and dynamic
(Time History) analyses were conducted in ETABS, evaluating roof displacement and inter-story drift.
Results indicate that increasing the number of bays enhances effective lateral stiffness and reduces inter-
story drift, yielding higher seismic stability. Non-linear analyses show a reduced collapse probability as
the fundamental period decreases. Additionally, increased ductility in optimized structures allows them to
withstand greater drifts under specific seismic events. Ultimately, this research confirms that plan geometry
(specifically, the number of bays) is a decisive parameter for optimizing braced frame strategies and
improving the seismic performance of high-rise buildings.

Keywords:

Seismic response, High-rise buildings, Steel structure, Braced frame systems, Effect of geometric
dimensions and deformation.
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141 Story Response v X
BeEE B 2

4o Maximum Story Drifts
Name StoyResd || sy
4 Show
Display Type | Maxstory dift|
Bx L] sons
Load Type Load Case
4 Display For
Story Range | All Stories Story32
Top Story Storyd
Bottom Story | Base
4 Display Colors. Story28.
GobalX N Bue
Global Y I Red
4 legend Story24
Legend Type | None
Story20
Storyt6
Story12
Story8.
Storyd.
Base §
0.000.80 1.60.2.40 3.20 4.00 4.80 5.60 6.40 7.20 8.00 E-3
Case/Conbo Drift, Unitless
‘The load case or load
‘combination for which the respo.
Max: (0.006394, Between Story20 and Story24); Min: (0, Base)

2954 95l 9 ) 0 lowd Al ¥ o5l (gl Sy pd 0], 51 FY IS

143 Elevation View - 4 143 Story Response v X
HeEE B

4 Name

Maximum Story Drifts
Name StoryResp10 Storyd0
4 Show
Display Type | Max story dift
Ex o] som
Load Type Load Case
4 Display For
Story Range | Al Stories Story32
Top Story Story40
Bottom Story | Base
4 Display Colors Story28
Global X I Bl
Global Y I Red
I o] Story24
Legend Type | None
Story20
Story16
Story12
Story8,
Story4
D A ey
0.00 0.80 1.60 2.40 3.20 4.00 4.80 5.60 6.40 7.20 8.00 E-3
Case/Combo Drift, Unitless
The load case orload
combination for which the respo...
Max: (0.006324, Between Story20 and Story24); Min: (0, Base)
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14 Elevation View - 1 141 Story Response. ] v X
HeEE - (&%

4 Name Maximum Story Drifts
Name StoryResp11 Story40

4 Show
Display Type | Max story drft
 Case/Conbo 2SN A | REPTR
Load Type | Load Case
Display For

Story Range | All Stories Story32
Top Story Story4D
Bottom Story | Base
Display Colors Story28 4
Global X M B
Global Y I Red
4 Legend Story24 &

Legend Type | None

S

S

Story20

Story16 4 ~ -

Story12 4

Soyg §————————F———

Soyd gL

Base y=——1—1—7— i
0.00 0.60 1.20 1.80 2.40 3.00 3.60 4.20 4.80 5.40 6.00 E-3

Case/Combo Drift, Unitless

‘The load case or load

ccombination for which the respo...

Max: (0.005627, Between Story24 and Story28); Min: (0, Base)

bug g y51 b 13 (295L ;o 93 9 15R0d wiayleo b ) 0lond calb Fo jlw (gl Sy yd 0,515 ¥ JSS

141 Elevation View - 1 _d3Story Response | - X
[ = s g g 3

4 Name Maximum Story Drifts
Name StoryResp12 || sioryd0 _F

Display Type | Max story drft|

| Case/Camba__[=o SN [EPPVCE

Load Type | Load Case
4 Display For
Story Range Al Stories Story32 4
Top Story Story40
Bottom Story | Base
4 Display Colors Story28 4
Global X Bl Bue
Global Y Bl Red
4 Legend Story24 4
Legend Type | None
Story20 4
Story16 4
Story12
Story8 4
Story4 4
Base =
0.00 0.60 1.20 1.80 2.40 3.00 3.60 4.20 4.80 5.40 6.00 E-3
Case/Combo Drift, Unitless
The load case or load
combination for which the respo...

Max: (0.005442, Between Story20 and Story24); Min: (0, Base)

Ggliioc dlub 13 293 ;0 duw g 1502 Wiy )leo b ¢ 0l calb o o5l gl iy 40 ol 515 PP IS
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“E Plan View - Story1 - Z = 3 (m) 41 Story Response v X
P J=% &+
4 Name Maximum Story Drifts

Name StoryResp13 || Storyd0 4
4 Show

Display Type  Max story dift

| Case/Combo_ [=0 S I3 | RRR

load Type | Load Case

4 Display For
Story Range  All Stories Story32 4
Top Story Story40
Bottom Story | Base

4 Display Colors. Story28

Global X I B
Global Y I Red
4 Legend Sknzés)
Legend Type  None

Story20 +
Story16 -
Story12 -
Story8 -
Story4 4
Base e—r—p—p—T—y=——r——
— 5 0.00 0.80 1.60 2.40 3.20 4.00 4.80 5.60 6.40 7.20 8.00 E-3
Case/Combo Drift, Unitless
The load case or load
combination for which the respo...

Max: (0.007163, Between Story20 and Story24); Min: (0, Base)

2931 Slam oo Y o,led i B a5l 51 )3 1 S PV S

| ‘E Elevation View - 1 43 Story N - X
S A=l L

4 Name Maximum Story Drifts
Name StoryResp14 || storyd0
Show

a
Display Type  Max story drift}

| Case/Combo [ SN Ea | REPSV

Load Type Load Case

4 Display For
Story Range All Stories Story32 -
Top Story Story40
Bottom Story | Base
4 Display Colors Story28 -
Global X M Bue
Global Y Bl Red
4 Legend B igray
Legend Type  None
Story20 4
Story16 -
Story12 |
Story8 +
Story4
Base R e T e, e e o P |
0.00 0.80 1.60 2.40 3.20 4.00 4.80 5.60 6.40 7.20 8.00 E-3
Case/Combo Drift, Unitless
The load case or load
combination for which the respo...

Max: (0.007121, Between Story20 and Story24); Min: (0, Base)

AT 3 153l ¢ 15en 3ilae . olad ais Fr ol gl Sy 3 01,53 2FA JSLS
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141 Elevation View - 4 149 Story Response ] v X
BeE B b (& +

Maximum Story Drifts

Name StoryResp15 Storyd0 -
4 Show
Display Type | Max story diift
Exx Story36
Load Type Load Case
4 Display For
Story Range | All Stories Story32 +
Top Story Story40
Bottom Story Base
4 Display Colors Story28 -
Global X I Bue
Global Y B Red
4 Legend Story24 -
Legend Type | None

Story20 -|
Story16 +
Story12 o

Story8 o

Story4 |

Base e )
0.00 080 1.60 2.40 3.20 4.00 4.80 5.60 6.40 7.20 .00 E-3
Case/Combo Drift, Unitless

The load case orload
combination for which the respo...

Max: (0.006441, Between Story24 and Story28); Min: (0, Base)

M,g}iicd@b)b ‘;g’g)‘lg)lgﬁgbg ‘;&M)l@obcr B)w“\sa‘-bf' a)lw ‘_g,fud!.}.)b‘n';k.b:fﬂds.w

141 Elevation View - 1 (41 Story Response. | - X
B B &

Maximum Story Drifts

StoryResp16 || story40 —

Display Type | Max story drift]
B [~]] storyas

Load Type Load Case

4 Display For
Story Range | All Stories Story32
Top Story Story40
Bottom Story Base
4 Display Colors Story28
Global X Il Bue
Global Y Bl Red
4 Legend Ston24)
Legend Type | None
Story20 -
Story16 -
Story12 4
Story8
Story4
Base T P s e
0.00 0.80 1.60 2.40 3.20 4.00 4.80 5.60 6.40 7.20 8.00 E-3
Case/Combo Drift, Unitless
The load case or load
combination for which the respo...

Max: (0.006461, Between Story20 and Story24); Min: (0, Base)
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[T43Plan View - Story25-Z=75(m) | [435tery 1
BE&E B W
4 Name Maximum Story Drifts
Name StoryResp17 | | Storyd0 4
4 Show

Display Type  Max story dift|

| Case/Combo__ [Z S | REEHTR

Load Type Load Case
« Display For
Story Range Al Stories Story32
Top Story Story40
Bottom Story | Base
 Display Colors Story28
Global X Il Bue
Global Y Bl Red
4 Legend Shon24
Legend Type  None
Story20 |
Story16 +
Story12 -
Story8 -
Story4
Base =—1—7——————7—T1 71—
| 0.00 0.80 1.60 2.40 3.20 4.00 4.80 5.60 6.40 7.20 8.00 E-3
Case/Combo Drift, Unitless
The load case orload
combination for which the respo...

Max: (0.006758, Between Story20 and Story24); Min: (0, Base)

2934 4l 9 ' olosd i Fo il sl sy 1,53 DY IS

141 Elevation View - 1 141 Story Response ] v X
il ~ ’§'

Maximum Story Drifts

Name StoryResp18 || story40

Display Type | Max story dif
[Coceconee — RN | (05 S N N A 0
Load Type Load Case

4 Display For ‘
Story Range | All Stories Story32 - |
Top Story | Story40 ‘
Bottom Story | Base

4 Display Colors Stoy28 4
Global X I B ‘
Global Y I Red ||

4 Legend Story24 {4 o
Legend Type | None ‘

Story20
Story16
Story12 +
%vafafa——ﬁf
Story4 4 ‘ ‘
|
Base ) 1
0.00 0.80 1.60 2.40 3.20 4.00 4.80 5.60 6.40 7.20 8.00 E-3
Case/Combo Drift, Unitless
The load case or load
combination for which the respo...

Max: (0.00668, Between Story20 and Story24); Min: (0, Base)
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14 Elevation View - 1 (144 Story Response

1

v X
(&

E&E 5 -
4 Name

Name

Maximum Story Drifts

StoryResp19 Storyd0
4 Show -‘
Display Type Max story drift]
Ex Story36 4
Load Type Load Case
4 Display For
Story Range | All Stories || Story32 -
Top Story Story40
Bottom Story | Base
4 Display Colors Story28 -
Global X B
Global Y Bl Red
7 Story24 -
Legend Type | None
Story20 -
Story16 @ —
Story12 1@
Story8
Storyd +
Base
Case/Combo
The load case or load
combination for which the respo...

!
0.00 0.60 1.20 1.80 2.40 3.00 3.60 4.

—T—T—
204.80 5.40 6.00 E-3
Drift, Unitless

Max: (0.005786, Between Story24 and Story28); Min: (0, Base)

bug g y51 b 13 (295L 5o 93 9 15R0d Wi yleo b oF 0lond calb Fo jlw (gl Sy y3 0,515 :0Y JSS

141 Elevation View - 6 |41 Story Response
- N=a

|

v X
(&%

SLI Maximum Story Drifts
Name StoryResp20 Story40 -
4 Show
Display Type  Max story drif
[
Load Type Load Case
4 Display For
Story Range  All Stories Story32 4
Top Story Story40
Bottom Story | Base
4 Display Colors Story28
Global X I B
Global Y W Red
4 Legend Story24 -
Legend Type  None
Story20 4
Story16 -
Story12 -1
Story8
Story4
Base 41— 77—
0.00 0.60 1.20 1.80 2.40 3.00 3.60 4.20 4.80 5.40 6.00 E-3
Case/Combo Drift, Unitless
The load case or load
ccombination for which the respo...
Max: (0.005687, Between Story20 and Story24); Min: (0, Base)
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:‘ .E Elevation View-A | 43 Story Response | A,
E- = ik
4 Name Maximum Story Drifts

Name StoryResp27 Storyd0 4
4 Show

Display Type  Max story dift

| Case/Combo = EA | YR

Load Type Load Case

4 Display For
Story Range  All Stories Story32
Top Story Story40
Bottom Story | Base

4 Display Colors Story28

Global X I Bue
Global Y Il Red
4 Legend Skr2d
Legend Type  None

Story20
Story16
Story12
Story8
Story4 -
Bse 1171771777
0.00 0.80 1.60 2.40 3.20 4.00 4.80 5.60 6.40 7.20 8.00 E-3
Case/Combo Drift, Unitless
The load case or load
combination for which the respo...

Max: (0.006933, Between Story20 and Story24); Min: (0, Base)

s293b 225l g oF oylond el Fr 05l (gl Sy 3 01 SL> D0 S

(41 Elevation View - £ 4 Story Response |
[ L= g g
4 Name

- X
[

Maximum Story Drifts
Name StoryResp26 Story40 -
4 Show
Display Type  Max story drift
By  [=]| storyas -
Load Type Load Case
4 Display For
Story Range Al Stories Story32 E
Top Story Story40
Bottom Story | Base
4 Display Colors Story28 -
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