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Severe 19.23 N Severe 4898
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Calculation of ultimate
strength (C) and ductility
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Calculation of EQ level (a)
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[Using nonlinear required
spectrum]
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714, My BFFEN - mm), o) AT FAH(mm’), N: FHN), o, A

2 B Z(@% Q2 mm), D 3 B ol(eE
h

(&

(M/Qd)+0.12

0.053P)**(18+ F,)
o = +0.85/P,0,,+0.10, (X bj (2.2)

714, Pe FETN(%), o, AVRAT FEH A=N/mm’), M/Q: det =3
Hl(hy/2), o, W $H= (N/bD)(N/mmZ), Pw: AeR7oml(d Pw < 0012 o
= Py=0.012% 3, j: &8 T4 A=(08D), d: 7]s &% (d=D-50mm).

o] ARFAEF)E= 2237 aiA A, Avtstad FAcAhE A 2

F=¢v2p—1 (2.3)

4714, $=1/[0.75(1+0.0op), p=p0-kl1-k2(FFAFE)[H1<p<5], p0=10(Qsu/
Qmu-1), k1= 2.0, k2=30(tmy/Fc-0.1)=0, Tr=Qm/(bj), F=FIAHE FFH4%.

3 HAAs AEE) T A2 o3 Eqxd 21259 93 Eps & #oe= 4

E01:Z+1[C'+07(C+0 )< F, (2.4)
B, :Z—: V(G < F)?+(Cy < B)* +(Cy < Fy)? (2.5)
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. 0.08 *097 0.7
i, 03=gze "G, +1.9a(a—0005)""C, ] (2.6)
1= 0.6 = (;'—Zlﬁ‘a*(’-@"’[q.y +1.540(a—0.017)"%C,,] (2.7)
065 *09 0.58 3,2
pp=19: 10 =70 0, +1.02a(a—0.007)"*C,, +0.008a (a +0.003) " C7] (2.8)
fip—pg 20 = H v R, +0.70° (a—0.007) 7 C, +0.12a (0 —0.011) T C2 ] (2.9)
41 _ .
fpsgi40=TTO a”'#[C;, +0.0180° (a —0.001) "M C,, +0.40(a—0.017)"1C2 ] (2.10)
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(2.11)

(=1E,)
R= ph(=nk,) x100(%)
E,
(@) H=03(14=5) (b) L4=0.6(Li=10)
- 12
14 o - =0.029
S S = 070,059
12 e 0019
10 <. 07039
. a=04g
08 L., 0505
& I
C 6 D‘z‘
04
02k e
R
00 S <3 o AN \ B ~. N N
0.0 0.2 04 0.6 038 10 12 04 06 0.8 10 12
Ca Cu

[Z28 IV.3] Required Spectrum(p,=0.3)
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[Z18 IV.7] Required Spectrum(p,;=4.0)
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more than IV
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Flexure | 0 0 I |
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more than IV

Cmax T
Shear failure

Seismic performance reduction factor (n) [Ref. 3]
Damage Class I : Shear failure members (0.95), Flexural failure members (0.95)
Damage Class I : Shear failure members (0.6), Flexural failure members (0.75)
Damage Class III : Shear failure members (0.3), Flexural failure members (0.5)

Cu T Ve Damage Class IV : Shear failure members (0.0), Flexural failure members (0.1)
_ Prae Damage Class V : Shear failure members (0.0), Flexural failure members (0.0)
tcy | /Shear/ / ¢ ¢
C. 1 [~
s—c -
i Flexure™™" :
ch "// _/-O/“ :
e |
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M, Qmu Qsu Qu FailureT Failure Gro

Memb F

EE )| (@) (t) (t) ype s/ 4 Type a up

(:211% AX 713 5.01 126 5.01 Flexure 2.51 Flexure 51| 32 2

Cl12 x

6EA 86 6.03 135 6.03 Flexure 2.24 Flexure 51| 32 2

el x 15.03 1054 16.00 1054 | Flexure 151 Flexure | 3.1 26 1

2EA 3

C22 x 24

6EA 1873 13.15 19.31 1315 | Flexure 1.47 Flexure | 2.7 6 1

C31 x

OFA 14.23 9.98 17.11 9.98 Flexure 1.71 Flexure 51 32 2

C33 x

6EA 1755 12.32 1954 12.32 | Flexure 159 | Flexure | 39| 29 2
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4 Seismic reduction
- C F E, alg) factor (1) pE, Evaluation
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1 009 | 25 0.3 0.05 0.3 0.5 042 93 3t
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su
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Na,, 4H GO ¥ (34 ¥F)

T BHO HUSHCL (B 34 ¥X)

t9: MPa (kgf/cm?)
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