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1) 10db
HH = FH t = max (100mm, 1/25hu)
2) t > hu/20,
t) for bearing wall
if P/Ag f'c > 0.2
=AY HH| 1). b > hu/16
(no limit) (no limit)
(b) 2) 300mm, if ¢/lw > 3/8
% 40|
c"= max (c — 0.1lw, ¢/2) &= Yol MK Z0|, ¢
(c")
2later s < min (200mm, 8db)
H3 74 ] s < min (150mm, 6db) s < min (6db, (1/2)1
(s) within max(lw, Mu/4Vu)
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(B 28] BELS+dAF RE A= LEtE RCTFEH A|AHS 2/
Korea Bearing wall systems R= 5(Special), R= 4 (Ordinary)
Building frame systems R= 6(Special), R= 5 (Ordinary)
(KBC 2016) Dual system with special MFs R= 7(Special), R= 6 (Ordinary)
Dual system with intermediate MFs R= 6.5(Special), R= 5.5 (Ordinary)
us Shear-wall frame interactive system R= 55
(ASCE 7-05)
Nominally ductile structures M= 1.25
Structures of limited ductility wall =3
New Zealan Ductile structures:
i. u= 5/Pa
d i. two or more cantilevers;
i. u= 5/Ba < (3A+4)/Pa< 6/PBa
(NZS 3101) ii. two or more coupled;
iii. u= 4/Ba (1.0 < Pa<2.0)
iii. single cantilevers
Ductile coupled walls
Rd=4.0, RO= 1.7, RdRO= 6.8
(at least 66% OTM)
Canada (CS Ductile partially coupled walls Rd=3.5, RO= 1.7, RdRO= 5.95
Ductile shear walls Rd=3.5, RO= 1.6, RdRO= 5.6
A-A23.3) Moderately ductile shear walls Rd=2.0, RO= 1.4, RdR0O= 2.8
Shear walls with conventional constr
Rd=1.5, RO= 1.3, RdRO= 1.95
uction
Dual system g0= 3.0au/a1(DCM), 4.5au/a1(DCH)
Europe Coupled wall system q0= 3.0au/a1(DCM), 4.5cu/a1(DCH)
(EC 8) Uncoupled wall system g0= 3.0(DCM), 4.0cu/a1(DCH)

Large lightly reinforced wall system

g0= 3.0 should be designed as DCM
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[#2.9] Specific capacity-design measures implemented

New Z| Korea
Specific capacity-design measures implemented | Canada | Europe | Japan

ealand |and USA

Global behavior

E Yes Yes Yes Yes No
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Ductile wall design
DE MG 220 gt A8 Eqt Yes Yes Yes Yes No
Aol ™EHo| CHot HIEHY S8 S5 =t Yes Yes Yes | Yes No
HA S B2 A4S 2ot
No Yes No Yes No
AIPYAZE 9 IXZE Fit
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EQ 1. Imperial Valley
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-02
EQ 2. San Fernando | 1971 | LB - Terminal Island 79.99 6.61 3.956
EQ 3. Imperial Valley
1979 Delta 100.14 6.53 0.508
-06
EQ 4. Imperial Valley
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EQ 5. Imperial Valley
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system 0x135 x135
steel plate | 670x180 | 960x1800
SPW 235 047 0.21 0.29 0.29
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Stiffness
Specimen P (kN) 6,..(%) | P,(kN) | 6,(%) 5,(%) M
(kN/mm)
+ 559.59 0.24 522.03
NBW — 273.08 51849 0.36 4849 0.35 0.29 1.21
+ 313.82 0.69 309.57
REF - 110.33 33273 077 37520 0.83 0.38 2.18
+ 381.85 0.67 381.85
DBW |— 128.04 38375 067 38375 0.67 0.27 2.48
+ 423.60 0.70 423.60
SPW |— 148.67 217,40 0.53 206,28 0.70 0.30 2.33
+ 350.63 0.67 349.30
HW - 125.45 35438 0.65 35301 0.75 0.29 2.59

2.3 473 9] (Ductility)
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(Perform 3D)
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[# 2.34] Y-dir Performance point

Model Base shear (kN) Reference drift (%)
E TEHE 2
6633 0.24
(Perform 3D)
HtzZQa oA 23
6435 0.18
(Perform 3D)
XS (%) 2.98 250
(kN)
A4 Al We X waelde] Ay vw Awge] Aot AAR @ Fuu U
o] Coupling E ol w2 o] Bl HjFxQ 4o g Bgoz Qg U Ade JFo
sk,
15000 15000
—— W/O NBW model W/O NBW model
12500 | 12500 —— W NBW model
= L ~ 10000
5—, 10000 é
g T9001F ,g 7500 - Performance Point
P Performance Point e /7 (6435, 0.18)
2 (7239, 0.12) 3
7 ks s Performance Point s 5000 performance Point
(5705, 0.15) (6633, 0.24)
2500 2500 |-
00.0 074 o.ls 1.I2 1‘ 9

Reference drift ratio (%)

(@) X-dir Pushover curve

6 20

1 1
0.8 1.2
Reference drift ratio (%)

(b) Y-dir Pushover curve

I
0.4 20

[3 2.113] Pushover curve of Analysis model

KBC 20169 m& AA 2d dgdge gste] 24 =455 F3tth. KBC 20169
w2 A 2 dwe 3746.03kNelH, Al AldE A= ofdlel o) S sl 7)ol
A ASrslE AXEAYE A5 A EAFE 250tk [ 2113]8 A Ede o
& HAFAANA S HolFa Yt v TR AS uHd fA RN FAH e =
7hE 18 AesFAde atolE HoFa

V = CS - W = 3746.03kN

* CS =SD1 /[R/IEI'T = 0.05

« T = CT - hn3/4 = 0.049 - (56.33)3/4 = 1.0075

«* W = 74920.6kN ( Story weight = 31160kN, DL = 32561.6kN, LL = 11199kN)
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[ & 2.115] Effective stiffness of reinforced concrete member

HoAFoe] A-EZAYE HA 9 F&73A A4+ Damir Vidovic ‘EFFECTIVE
STIFFNESS FOR STRUCTURAL ANALYSIS OF BUILDINGS IN EARTHQUAKE ol 4]
AAS S wet v Fx2e 45 FEAAA AlFE Astd g A2 ofel yEY 9l
=

(BD),.;p = M,/ (1/7) (211
(ED yoniinear = Myontinear/ (1/7) (22)
M, 25 BUE My, e, @ HUEETL ZHE
/v ZHEN OE J&

g s 2l A X wEel die) P HoF FEo® grhse Bl
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Nonlinear Stiffness
Moment-curvature curve

Nonlinear Stiffness
Moment-curvature curve

Effective Stiffness in Linear design Effective Stiffness in Linear design

16000 70
14000 : 3 = 60 |-
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E ré\ 50 - H H B
2 10000 |- ! § =
g 2 af 1
= soo0 |- (D, 1 =
H ED gy j 5 o/ (L : » 1
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4000 | : ; : : 4 = 2 ED iiear
2000 g 10 b
0 i ! i i i i o i i i i i
0 5 10 15 20 25 30 35 0 3 6 9 12 15 18
Curvature, ¢ (rad/em) x 10 Curvature, ¢ (rad./cm) x 107
(@) NBW 1 Moment-Curvature (b) NBW 2 Moment-Curvature
[ & 2.117] Moment-Curvature curve of X-dir
Nonlinear Stiffness Effective Stiffness in Linear design Nonlinear Stiffness Effective Stiffness in Linear design
Motheit-Curvatine cirve Moment-curvature curve
14000 350
12000 ; ; B 300 | | i ' | b
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é 8000 - é 200 ~ (ED) i
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Curvature, ¢ (rad./cm) x 10° Curvature, @ (rad./cm) x 10

(@) NBW 3 Moment-Curvature (b) NBW 4 Moment-Curvature
[Z1Z! 2.118] Moment-Curvature curve of Y-dir

NBW 1, NBW 2, NBW 3, NBW 4 9 A<]A Z2k 035, 0.20, 045, 0.44°]
Azt BEEflon, & Ao s vz U ByA J7hs 98 Haw
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;'0170
1 0.2

[E 235] 9224 A=
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et #2284, (B, | 6654 x 107 | 69.93 x 106 | 32.38 x 107 52.68 x 107
HodR7E Radd, 192.29 x 333.06 x
72.65 x 107 120.86 x 107
(E])Nonlinear 107 106
sadd A= 0.35 0.20 0.45 0.44
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M8 10 60~96 40
B AlgH HAEAARFE 28 = 7+ 38+38mm ©A HAEAFES AFESIR o, & E
9 BN (29 2126] 2 [ 24113 2o
[A2 2.126] BA ZEHR HEY
[H 241] Bt XEMe 24K
] J2|E 2t (mm) | 22 EHH (N/mm2) | QIZZE (MPa) | EMdA 4= (GPa)
MO ===
aT T T
” BA} SIAF BA S| A BA fIAF BA FIAF
Carbon 38K*38K 38 38 142 142 2,500 | 2,800 >180 >180
Lok BRE2Et29 BAAYFS FAAAT7] fste] ALEE SBR g@tE s AWE S O
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[E 2.42] SBR Latex &4
. Surface Viscosity Solid
Type PH (25°C) tension (dyne/cm) at 25C content (%)
SBR ZtEIA 9.7 39 130 48.5
[E 243] SBR Z2EIZ9| HjEH|
Y 2|
DEEE FF
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+ 381.85
WDB 128.04 12.04 0.67 479 0.27 1.21
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o EA 0.35Eclg 0.5GAw EcAg
H 0.35Eclg GAw EcAg
ZHEHo/E &
. 0.25Eclg GAw EcAg
Syae
o Z Ewwx 0.07(I/h)Eclg=<0.3Eclg GAw EcAg

MMEE 0.2Eclg
* ZEH|ZL 0.10[5tQ BR0= 2BH8S 03Ecgz M &ttt
R S| ZD 0| HDHE AeR =HOlE HNEs dEHNZ EHSED 03595 HEottt
x| HARS| g7 h: HEEHO F
oo HEIZBNE 04Ec2 HBY & QUTt
ook BA] OHIHE REO| HIMY oMt My SHMZMNE M5t =FIACL(13E HX)

R6.6.3 Section properties

R6.6.3.1 Factored load analysis—For lateral load anal-
ysis, either the stiffnesses presented in 6.6.3.1.1 or 6.6.3.1.2
can be used. These provisions both use values that approxi- SiHESE AASIZ=0l CHSE SIA Ol K ZFEl © & ZHA]
mate the stiffness for reinforced concrete building systems B AlrotSol tiet si4ol= Nagd =dd
loaded to near or beyond the yield level, and have been shown o Mos o o

2 M o = L=, i § =
to produce reasonable correlation with both experimental and = H8¢ottt. o] =2 #x2=0| d=HIHM ==
detailed analytical results (Moehle 1992; Lepage 1998). For N y L o Jrols
earthquake-induced loading, the use of 6.6.3.1.1 or 6.6.3.1.2 25T 0|42 Motkl= AS Zetet 0|t
may require a deflection amplification factor to account for
inelastic deformations. In general, for effective section proper-
ties, E. may be defined as in 19.2.2, 4 as in Table 6.6.3.1.1(a),
and the shear modulus may be taken as 0.4E..
- WAEHE AEeA 2 HAl= Fxs Al wkdstolof star, ol# g HA(R W
el A 2 AAGE et B PEs ]} Tk

(D) v A= H (2 2) ol wio] H =% 3

(@ AHAT 297} 03%0E 2HeE Aol wEA WASAL Folof @
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(3) SXHHSI7F 0.3%°l el A& AFole ddHA A4S Agatd, S =3
U= FAHe] A vee Arde WXEdHS FAY, WEgor desto] Hdd 1w
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X-dir Y-dir
Model Reference drift Reference drift
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HRX @4 XA mE
T E 7239 0.12 6435 0.18
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—_— —— W NBW imodel 5500 | —— W NBW model

%\ 10000 | % 10000 |-

E 7500 g 7500 - Performance Point

-] Performance Point 5 (6435, 0.18)

52 5000 {7239. 913 % 5000 = performance Point

Pfamanc Pobt (633,02
2500 2500
0 1 1 1 1 0 1 1 1 1
0.0 04 0.8 1.2 16 2.0 0.0 04 0.8 12 16 2.0

Reference drift ratio (%)
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[1Zl 2.150] Pushover curve
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(b) Y-dir Pushover curve
of Analysis model

=i
E

Aok

L h

<& 3746kNo| o},

LS G 7oA Agtets ALEAE 2R EASE 250

V = CS - W = 3746.03kN

0{7|M, CS = SD1/ [R / IE}T = 0.05

Al3.1)

T =CT - hn3/4 = 0049 - (56.33)3/4 = 1.0075

W = 74920.6kN ( Story weight = 31160kN, DL
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