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Structural Effect on Curtailment of Upper Shear Wall in Frame-Shear Wall Structure

Hyong-Kee Kim'*

Abstract: This research purposed to study a structural effect on curtailment of upper shear wall in frame-shear wall structures, using MIDAS-Gen.

In this study, the analysis variables were the story number of curtailment of upper shear wall, change of column section in every 2 stories and change
of shear wall thickness in every 2 stories. In order to analyse a structural effect on curtailment of upper shear wall in frame-shear wall structures, we
studied the distribution of shear force and overturning moment according to curtailment of shear wall, the inflection point of shear wall from shear

force/overturning moment and the lateral stiffness. The results of study proposed the quantitative influence that the curtailment of upper shear wall
in frame-shear wall structures had on the structural performance such as lateral stiffness. Furthermore, it is verified that the results of study can be

very helpful in catching the materials on the structure design for a reasonable frame-shear wall system.

Keywords: Curtailment, Frame-shear wall structure, Lateral stiffness, Structural effect
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Fig. 1 Structural elements in basic model
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Fig. 2 3 Dimensional modelling
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Table 1 Summary of design load in the structure design of this
study(Kim, 2015)

Load types Contents
Dead load 4.0 kN/m*
Live load 2.5 kN/m?
Basic wind speed(V,) 30m/sec
Importance factor(1y) 1.0
Wind load Exposure category B
1.713(X direction)
Gust factor(Gy) 1.701(Y direction)
Zone factor(S) 0.22
Soil type S
Seismic load  Response modification 55
factor(R) ’
Importance factor(I) 1.2
g (=) Q
E 0 0
=
e
2
=
5 g g
m

0 5000 10000 0 5000 10000

Story Shear force (kIN)

Fig. 3 Comparison on story shear force
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Table 2 Section list of column, shear wall, girder in basic model

_>.i
__}.1_«9
uh’
L
>
(e
(e}
2
0
ol
N
N
o

o{m
iﬂ
K-
2
e}
_>|:
é“.:
ox

(Kim, 2015; Kim, 2016)
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Member . w2 %270
name 'O Sectiontmm) ATIM) - BYOY 0] s)20) A wlgo] 5597} WSS St 4% AT
2 1100<1100 ] ol Aol o g %83 91712 shetsl] g 2 el
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11~12 850850 gk wlotsly] 9)ste] AR sF=uako 2 27 Znlt} 7]
c 1314 800~800 s ©H 2715 50 mmA, A O] FA= 30 mm¥ 47 5
Column  C,  15-16  750x750 3655 552 TV S A= 2), 715 S 7] 50 mm A, gk
C
3 17~18 700x700 o] FA1= 10 mm# 212 Z7VsHA &= A-H 2D 3), 715
19~20 650%650 H F7]= 30 mmA, A o] FA= 50 mmA 212+ Z7)8)h
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2728 400 ARZ0) Acklo] Ml H =8 & 55711,2,3,4,5,6,7,
200 490000 830 E1= 7l tfatal N = k7 2] =L 2T Table 30 £
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= — T oAl o
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17~18  thickness=500
19~20  thickness=450 Table 3 Analysis models of this study
21~22  thickness=400 Section area ratio Column  Shear wall St number
23~24  thickness=350 Model  of column to .0 . > of curtailment
. section*~  thickness*
2526  thickness=300 type total section (mm) (mm) of upper shear
: area(%) wall
27~28  thickness=250 P o
29~30  thickness=200
50 30 0.1.2
Column, Shear wall 662.5 100.0 s < o 34 s
o 4 30 50 6,78
Girder Gs, Gy, 2~Roof 350%800 - -
WG; 5 10 50
(Note) (Note)

*1: section area in total model

*2: section area ratio to section area of total column and shear wall

53| =2%] M 203 H 52 (2016. 9)

*!1: standard model, **: change of column section or shear wall thickness
in every 2 stories(8m)
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Fig. 4 Section change of column and shear wall according to building
height(standard model)
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Fig. 5 Comparison on distribution of lateral displacement according
to curtailment of shear wall(standard model, total building)
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Fig. 6 Comparison on distribution of lateral displacement according
to curtailment of shear wall(standard model, upper part)
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(Note) Numberin( ) means | —O— Frame(0)
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Fig. 7 Comparison on distribution of shear force according to
curtailment of shear wall(standard model, total building)
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Fig. 8 Comparison on distribution of shear force according to
curtailment of shear wall(standard model, upper part)
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Fig. 9 Comparison on distribution of overturning moment according
to curtailment of shear wall(standard model, total building)
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Fig. 10 Comparison on distribution of overturning moment according
to curtailment of shear wall(standard model, upper part)
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Fig. 11 Comparison on distribution of shear force according to
model types
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Fig. 12 Comparison on distribution of overturning moment according
to model types
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Table 4 Inflection point of shear wall in shear force and overturning
moment

Model  Location of inflection
type  point in shear force(m)*>

Location of inflection point in
overturning moment(m)**

1#! 107.74 101.29
2 107.31 99.51
3 106.96 98.55
4 105.25 91.71
5 103.44 88.22
(Note)

*!: standard model
*2: [ocation of inflection point based on the ground level
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Fig. 14 Comparison on distribution of lateral stiffness ratio according
to model types
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