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EARTHQUAKE RESPONSE OF FRAME STRUCTURE
HAVING ELASTO-PLASTIC JOINTS

by Takuji Ko30oRri, Ryoichiro MINAI and Tamotsu SuzUKI

Synopsis

The earthquake response analysis to obtain the pertinent aseismic design data for the preliminary
structural design of elasto-plastic structures has been already done in the wide ranges of various
analytic parameters by means of electronic computers,

Moreover, to estimate the aseismic safety of the frame structure which can be designed
individuary by the various structural design data and to improve the aseismic design data already
obtained in the foregoing analysis, the more detailed analysis should be developed by making use of
the frame structural model having the dynamic characteristics of the local joints and the earthquake
responses should be estimated by the corresponding local measures of aseismic safety.

In this paper, the method of an earthquake response analysis of a frame structure having the
elasto-plastic joints is presented and the numerical examples calculated by a digital computer

are shown.
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Fig. 9 Transmitted energy to frame structure and total value of dissipated
hysteretic energy in elasto-plastic joints,
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Fig. 10 Dimensionless restoring force characteristic of the first storey.
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183



184 TRARB R R 95 (FE.41. 3)

a SR(3)

COSINE x=].2

RX(3
20

Fig. 12 Dimensionless restoring force characteristic of the third storey,

RX(1)
30}t VERNON S82°E

U=|5 d=0.75

10}

) /\[\/\/\/\r’\/\
V\/\/\/\/UU\/\/\/

400 600 800
STEP

Fig. 13 Nondimensional relative displacement of the first storey.
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Fig. 15 Nondimensional relative displacement of the third storey.
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Fig. 17 Transmitted energy to frame structure and total value of
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RX(1)
30t VERNON $82°E

v=15 d=.0
20+

10/-\ /‘\/\
EUAVAYAVAVATAY

-20t

200 400 600 800

STEP

-30 {
Fig. 21 Nondimensional relative displacement of the first storey.
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Fig. 22 Ductility factors of elasto-plastic joints.
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