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Synopsis

This paper deals with the response analysis of a tall building structure, which is designed
according to Japanese aseismic code, subjected to an intense earthquake. The structure
is simulated into five or seven mass-spring system. The spring has the restoring character-
istics of a bi-linear hysteretic type. The responses are computed by an electronic analog
computer and the following conclusjons are obtained: 2 whipping effect occurs, causing the
major yield to be at the top. The maximum relative displacement is at most three times of

the elastic limit when a little viscous damping are introduced to the system.
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Fig. 1. Distributions of dynamic coefficients of structures.
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Table 1. Dynamic cofficients of structures.

Structure M Structure N
ST | oight T Seis. | Stifiness | Strength | Weight ’ Seis. | Stiffness | Strength
(t) Coef, (t/cm) (t) (t) Coef. (t/cm) (t)
20 — — — — 121.8 0.303 416 736
19 — — — — 92.0 0.295 59.0 772
18 — — — — 92,0 0.287 59.0 1109
17 — — — — 92.0 0.280 59.0 1439
16 121.8 0272 41.6 73.6 92.0 0272 59.0 176.2
15 92.0 0.263 59.0 702 92.0 0.263 59.0 202.2
14 92.0 0.256 773 95.4 92.0 0.256 773 246.1
13 92.0 0246 89.0 108.2 92.0 0.246 89.0 250.6
12 920 0.241 88.7 137.3 92,0 0.241 887 279.7
11 92.0 0234 93.2 1733 92.0 0.234 93.2 324.0
10 92.0 0.227 96.7 1789 92.0 0227 96.7 316.2
9 92.0 0.220 107.4 2068 92.0 0.220 107.4 3495
8 92.0 0.213 1427 236.8 92.0 0213 1427 383.6
7 1118 0.205 185.2 3098 1118 0.205 185.2 4816
6 1118 0.200 1914 291.4 1118 0.200 191.4 4404
5 118 0.200 2183 316.2 1118 0.200 2183 4636
4 4340 0.200 218.0 485.0 4340 0.200 2180 423
3 340.0 0.200 339.5 471.0 340.0 0.200 339.5 668.6
2 4556 0.200 7146 7732 455.6 0.200 7146 9605
1 4668 0.100 4886 751.4 46638 0.100 4886 9202
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Table 2. Distributions of nondimensional dynamic coefficients of models.

Model | S O | Story o m; i Bi 5
5 12~16 053 0.05 013 281

4 8~11 0.50 0.09 026 283

M-T 3 5~7 0.36 023 0.40 177
2 3,4 084 0.46 0.63 1.37

1 1,2 1.00 1.00 1.00 1.00

5 14~16 0.18 0.20 0.13 063

4 11~13 0.16 0.33 0.23 0.68

M-TI 3 8~10 0.16 0.41 0.34 081
2 5~7 0.20 072 0.49 0.34

1 1~4 1.00 1.00 1.00 1.00

7(5) 15, 16 0.64 0.37 0.24 0.63

-~ 6(4) 13, 14 055 063 033 053
5(3) 11, 12 0.55 0.69 051 0.74

(M-IV) 42) 8~10 082 057 0.68 1.19
3(1) 5T 1.00 1.00 1.00 1.00

5 15~20 063 0.03 0.14 438

4 8~14 0.60 0.05 0.33 6.91

N-T 3 57 0.36 023 0.49 2.16
2 3, 4 084 0.46 059 1.29

1 1, 2 1.00 1.00 1.00 1.00

5 17~20 0.23 0.15 0.14 092

4 13~16 0.22 0.19 0.29 155

N-T 3 9~12 0.22 0.26 0.42 0.86
2 5~8 0.25 0.50 0.59 1.19

1 1~4 1.00 1.00 1.00 1.00

7(5) 17~20 1.19 0.20 022 1.08

N~ 6(4) 14~16 082 033 045 1.39
5(3) 11~13 082 0.46 0.62 139

(N-TV) 42) 8~10 082 0.58 076 1.32
3(1) 5T 1.00 1.00 1.00 1.00
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D, FEEFENET VL L EMRARE L TR O TH 2% L EBIRBEBOENC I3 2 MRk &
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EEOHREINBZHAL (5) WRENZFAWMERET 2,

TD:{Td,-max}={| Yi—l:;ifllmaX}:{Ui_J’é:l[mu} RN (5)
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Fig. 2(a). Distribution of maximum ductility factor, model M-I,
El Centro NS, 29 sec.
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Fig. 2(b). Distributions of maximum ductility factor,
model M-II, El Centro NS, 29 sec.
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Fig. 2(c). Distribution of maximum ductility factor, model
M-III, El Centro NS, 29 sec.
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Fig. 2(d). Distribution of maximum ductility factor, model
M-IV, El Centro NS, 29 sec.



526 SABSAEREH T 8 S (14.40.3)

A<Q.lg 0.25¢g 0.33¢g 0.5g
0.05
—t
o 1 2
0.02
h= 0
—3

Fig. 3(a). Distribution of maximum ductility factor, model N-I,
El Centro NS, 29 sec.
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Fig. 3(b). Distribution of maximum ductility factor,
model N-II, El Centro NS, 29 sec.
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Fig. 3(c). Distribution of maximum ductility factor, model N-III,
El Centro NS, 29 sec.
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Fig. 3(d). Distribution of maximum ductility factor,
model N-1IV, Centro NS, 29 sec.
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