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Non-Linear Response Analysis of Plastic Hinged
Frames Subjected to Earthquake Ground Motions

Teruo ODAKA

In this paper, the analytical method is presented to investigate the behaviors of nonlinear
response of framed structures subjected to earthquae ground motions under the occurrence of plastic
hinges in members of which framed stucture is formed. Relationship between bending moments
and plastic rotation in plastic hinge mechanism is extended to the domain in bi-linear or tri-
linear type by using the idealized elasto-plastic type relationship proposed by Ray W. Clough.

Based on the criteria of judgement on elastic and plastic conditions of members, nonlinear
response analysis framed structure is accomplished successively and numerically through so-
called incremental linear accerelation procedure.

From the results of numerical analysis of 2 case of framed structural models, it is evident
that energy absorption owing to hysteresis loop of plasic hinge mechanism have a great effect to
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decrease the amounts of dynamical response of framed strucure considerably.
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WRIZH TR ABRIZBIL T, BB oMHEER DK
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EBHEMOBGREY NIRRT, ORIl B
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T Ehbnb, TLTCOEREIEERZLL, FBT

*

AEDOEMMADOBEL ) K&, HABESLIHH
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R RIIGE & LCHREX) ¢ =3.0sec & 10sec It B AL,
RoOIGT & ELOBERIME R RI14(2), FI14OIZR L,

4. #%

£

ARSI IV D RE « B DB oA B A
FETEERIC b &S\ CHBIR BT 217 5 Hikam L
bOTHB, EHLIRFIECL - T, ZOHTEDZYH
ZRL, ETOEERT -,

CORITERIC L b, WH o CElh, BRORR,
HERRINC BT BIENCLEH ORBE X B E BB T ¥ 5
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x5 & REHOETHENE EhFeimiles )
EvEhE— A4 v b fetke— 2 v b e CEhEEA | EREEA
Me(tem) (%) M,y(tem) (%) PIEET | PRI 7c(rad) ry(rad)
Me(te m) M, (tm)
7=AR B M| 7=A4A @ N ay S(tem/rad)| x107° x107° J .
11| 31.06 39.01 51.60 64.80 0.111 | 223259.56 | 0.175 2.609 - ‘t_——'—'_: _
10| 34.30 43.08 60.89 76.46 0.115 ” 0.193 2.291 K'——'—— :
9 37.54 47.14 69.94 87.83 0.118 ” 0.211 .3.339 ‘J ‘3 T AR E— A v b
8 40.78 51.21 78.74 98.89 0.121 ” 0.229 3.657 - TPz dax=z—yn}
B 44.02 55.28 87.31 109.64 0.124 ” 0.248 3.948
6 47.26 59.35 95.63 120.09 0.128 ” 0.266 4.213 --=3
5 50.50 63.42 103.71 130.24 0.131 ” 0.284 4.454 B
4 53.74 67.49 115.55 145.11 0.134 ” 0.302 4.840 R e — A v b
3 56.98 71.56 119.14 149.62 0.138 ” 0.321 4.872 k._ﬁ_,,
2 60.22 75.63 126.49 158.85 0.141 | 223259.56 |  0.339 5.051 o
1 63.76 82.55 134.25 173.82 0.144 | 196032.78 |  0.421 6.138 " T -
EEEhE— AV} e — 4 v b PR p— e CEhEEA| BEREIEA L_——LE‘J
M (#sm) M. (tem) M, (b m) M, (tem) 7o (rad) 7y (rad)
ay S(tem/rad)
Z=A4A || B O =42 |B & & x107* x107°
R 7.61 8.06 20.01 21.18 0.213 20996.44 | 0.384 4.745
11 7.76 8.21 23.63 25.01 0.234 21405.68 |  0.384 4.999 M
10 8.02 8.49 30.01 31.78 0.253 22130.57 |  0.384 5.672
19 8.27 8.76 36.17 38.30 0.272 22844.61|  0.384 6.167
R 8.56 9.06 43.09 45.62 0.293 23612.22 | 0.384 6.598
7 8.62 9.13 47.46 50.25 0.301 2443.04 | 0.374 6.838
6 8.64 9.15 50.28 53.23 0.306 25059.29 | 0.365 6.944
5 8.93 9.45 56.14 59.44 0.326 25574.65 |  0.370 7.120
4 8.93 9.45 57.57 60.95 0.329 25916.08 |  0.365 7.745
3 8.93 9.45 57.57 60.95 0.329 25916.08 |  0.365 7.745
2 13.99 15.04 68.43 73.55 0.269 49307.83 | 0.305 5.540
¥ 7 ARE—AYV L) RMAEPRIREL THARE -4V +2RD B,
x6 MHAANE—E
miera | fF B w BB | FIYRDD lmsenn | HEH A
EL-CENTRO, 1940, NS 300 gal 0.05 1o
s s |_TACHINOE, 1968 EW
EL-CENTRO, 1940, NS 450 gal 002 100
HACHINOE, 1968, EW
EL-CENTRO, 1940, NS 300 gal 0.02 1/400
i | ACHINOE, 1968, EW
EL-CENTRO, 1940, NS 150 gal 002 400
HACHINOE, 1968, EW
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