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ABSTRACT

Korea is classified into low and moderate seismic zone from the view-point of seismic hazard level. Korean seismic
provisions has been developed based on UBC and ATC 3-06. Thus, in calculation of design base shear according to
Korean provisions response modification factor (R) is included in the formula of design base shear. The major role of
this factor is to reduce the elastic design base shear whereby structures can behave in inelastic range during design
level earthquake ground motions(mean return period of 475 yrs.). R factor is assigned according to material and
structural systems. In this study, R factor for bearing wall system is considered. Most of the walls of apartment
buildings in Korea resist gravity and seismic loads simultaneously so that this wall system can be classified into
bearing wall systemn. Structural details of these walls are different from those used in Japan and U.S.. They are all
rectangular in sectional shape rather than barbell in shape, and also have special lateral reinforcement details at the
boundaries of a wall. In Korean seismic design provisions(1988), two different values(3.0 and 35) of R factor are
assigned to the bearing wall systems according to the wall details. However, in updated seismic provisions(2000), only
one value is assigned to R factor(3.0) irrespective of wall details. In this study, the design base shear values in
Korean seismic design provisions(1988, 2000), ATC 3-06, UBC are compared. Also experimental study was carried out
to evaluate the seismic performance of structural walls. For this purpose, five test specimens were made which have
special details used in apartment bearing wall systems in Korea. Based on the results of this study, response

modification factor for bearing wall system is discussed.
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Fig. 2 Design base shear for bearing wall system

Table 2 Comparison of response modification factor for structural walls

Structual Earthquake resisting systems R R R R
systems (ATC, 1978) | (ICBO, 1994) [(Korea, 1988)| (Korea, 2000)
RC shrear walls 45 6
Reinforced masonry shear walls 35 6 3
Bearing wall | Unreinforced, partially reinforced masonry 195 ~ 3
system shear walls )
RC shear walls having boundary elements _ _ 35
like tied columns g
Frame system RC shrear walls 5.5 8 - 4
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Table 3 Sectional properties and test parameters for specimens

Moment to | Axial load e fy Boundary| Horizontal Vertical | Boundary
Specimen | Section shape | shear ratio ‘ flexural | reinforcement reinforcement| confining
(M/Q - D) |(N/A, - f'c) | (kgf/cm®) | (kgf/cm®) | rebar On Oy rebar
i} 0.0028 0.0028
W1-20 10 0.10 270 4000 4-D13 (D10@250) (D10@250) D10@200
- 0.0028 0.0028 -
W2-0 2.0 0.10 270 4000 4-D13 (D10@250) (D10@250)
S 1 0028
~ T . . R 0.0028 0.00
Ww2-20 | {0 2.0 0.10 270 4000 4-D13 (D10@250) (D10@250) D10@200
: 0.0036 0.0028
_ —————— _
wo-10 || 2.0 0.10 270 4000 4-D13 (D10@200) | (D10@250) D10@100
- - 0.0028 0.0028
W3-20 | IO 3.0 0.10 270 4000 4-D13 (D10@250) (D10@250) D10@200
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Table 4 Observed strengths and deformation capacities of specimens

Crackin . Max. load | Max. load Yield Maximum |Displacement| - . .

Specimen load ¢ Yle]l/d i(t);i d (test) (cal.) ‘I;m““" displacement| displacement d?lctility Dneft((r)/alglo
Ve (1) y Vmax (8 V max (1) MAX (e 4,{cm) A e (cm) 42 wo
WI1-20 30.3 64.6 67.3 63.2 1.06 152 5.96 39 2.0
W2-0 17.1 31.3 37.1 316 1.17 1.39 6.44 4.6 2.2
W2-20 19.0 35.6 39.4 31.6 1.24 1.24 8.09 6.5 2.7
W2-10 154 319 377 316 1.19 0.93 859 9.2 29
W3-20 9.62 195 31.8 21.1 1.50 0.98 8.52 8.7 2.8

B 2 AAASEE R Aol Hehol FEE] A
£ g nanE Wie 453

e Fastdn & 4 ok & AFAAM Eude A
E 9y U 72T ol dD) Y et o
Ao Wy Tol Folxlvke Zlolth webA, ofstE ¥
Boj Algste 9= WAe] 725 J4Rd A B
33 Sttt & ¢ glon, & - oA g o}
HE #A Y AAVIES AXEA Role HAG WA <
T G lEAE JHE e Aes A F
2= oltky wetgd)

S, Fig. 59l Table 50l Yeh} = o8 7|3

(PCA21)22M> Northwestern ™3, UC Berkeley™)oll Al
T3 st ey 079 T2 43499 o
97+ FATSE e #AZ vt dot g
o] 80 % X2 w9 W2 FHrlsiih =%, Fg.
6ol 2+ AldAlel dig Ao} AqAade gz &
AS BoFa gtk o] TREES] APWFt Ay
g, npdy X)), FIo w2, Aol
AALAY A, S|, 71y Soloh Fg. 59 vEl
't Ao m2d 72 49 PCAAAM A8 x|
Bl AgH 1718 AYsins BE ¥974 15%S 9=
Aoz Ytk 53] W7 15%E WA7EA A
FF9) AT LA 43k AFX(NEHRP 19%4)
ol7|% sitt wlehd FzEe) A APwfel HA]
15 % odel HEEdEE 7IXa vtn & 4 Uk

OIE 74=2] 74 WAlol ciFt oIS+EAs

=3 @%’4 A4 HH 73-% PCA%} Berkeleyoll 4] Add A
o

3 3707 BHAdn 38 dA e R

LZ

Uebdth 53] SEAOCSRS) 7)% maw dw
Ao) A% BerAATE 82 Aok 27, AR
A AAsHEA Dt Ul 3BRIE Folol 22

=R o Yok ole AF AYy AxdHo] AMSHE
HAel ZA$ HAAn7t 3 o] Fraol s A
2 84T $ ok b g ¥ 4$ 1 72
A degeyt geke 4w S48 MygEEs vt
Ax vk & 4 ok o] Wallace$t Moehle'®9] &
FAe} vl 2 @8 71F(ACT 318-%4, KSDP 2000
71F)9) Tz gk A a7zde] tha st I
87} Qo #@yd 4 itk

N To 1]

8
7 o o Flexure failure {--
B Shear failure
6
e 3
< o
© L
L2 3 oo Q e
= ° ‘N ] -
= 2 o <] " gogm Sy gua ®
5 a9 e .
1 Code specified dformabi!ity=1 5%
0

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

Maximum shear stress, V /A,

max

Fig. 5 Maximum shear stress vs. drift ratio

549



Table 5 Specimens for evaluating the deformability

Specimen | Aspect ratio i f - (%) "y 8.(%) Loading Failure mode Institute
R1 24 0.40 77 2.3 Cyclic Flex. PCA
R2 2.4 0.40 6.2 2.9 Cyclic Flex. PCA
R3 24 7.00 2.2 1.7 Cyclic Shear PCA
R4 24 750 34 1.7 Cyclic Flex. Northwestern
Bl 24 0.30 7.4 29 Cyclic Flex. PCA
B2 24 0.30 41 2.3 Cyclic Shear PCA
B3 2.4 0.30 101 39 Cyclic Flex. PCA
B4 24 0.30 156 6.9 Mono. Flex. PCA
B5 24 0.30 45 2.8 Cyclic Shear PCA
B6 24 14.10 24 17 Cyclic Shear PCA
B7 24 7.90 38 2.9 Cyclic Shear PCA
B3 24 9.30 42 29 Cyclic Shear PCA
B9 2.4 890 40 3.0 Cyclic Shear PCA
B10 24 8.60 43 2.8 Cyclic Shear PCA
Bl1 2.4 0.30 44 2.8 Cyclic Shear PCA
B12 2.4 0.40 35 2.2 Cyclic Shear PCA
Fl1 24 0.40 30 1.1 Cyclic Shear PCA
F2 2.4 7.60 48 2.2 Cyclic " Shear PCA
F3 24 5.90 46 2.2 Cyclic Flex. Northwestern
CI-1 2.88 1.00 35 2.3 Cyclic Flex. PCA
SWi1 1.28 7.90 6.0 35 Cyclic Shear Berkeley
SW2 1.28 7.60 29 1.7 Cyclic Shear Berkeley
SW3 1.28 7.80 8.7 57 Mono. Shear Berkeley
SwW4 1.28 750 3.6 2.3 Cyclic Shear Berkeley
SW5 1.26 7.30 5.0 24 Mono. Shear Berkeley
SW6 1.26 7.00 44 2.3 Cyclic Shear Berkeley
US-]J 2.78 490 58 15 Cyclic Flex. PCA
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