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Thesis Title Effects of Earthquakes on Buiiding Frames in

Bangkok Metropolitan Area

_Namg' A : Mr. Wichai Kanjanakaroon
Thesis Advisor Professor Panitan Lukkunaprasit, Ph.D.
Department Civil Engineering
Academic Year 1985
ABSTRACT

This Thesis preseﬁts a étudy.of the effécés of earthquakes on
building frames in Bangkok area. Thé computer program SIMQKE was used
to simulate earthquakes based on past statlstlcal data in nearby area.
Propagatlon of selsmlc wave through soft soil layers- underlylng Bangkok
and the vicinity was considered to obtain a reasonable earthquake
spectrum. The geheratéd'artificial accélerogram was applied in sub-

Sequent dynamic ‘analyses of building frames.

The structural modeis consideréd were multistory rigid frames
of 4, 10 and 20 stories having natural periods between 0.4-1.6 seconds.
For the 20 stories category, both relatively flexible and stiff }rames
' wefe considered, | Each frame was lanalysed forjgravify.loading, wind
loading according to Bangkok Métropolitan By—Law,-and‘UBC'zone 1 earthf‘

quake loading. Dynamic analysesiof 'the Istfuctures under|the generated

artificial ground motion were also conducted.

For a return period of 50 yéars the maximum magnitude.of
earthquake 1ikely to occur in the region considered is 5.9 Richter.
Under the assumption that.the epicentral distance is 156 km. from
Bangkok area, the maximum acceleration at grouﬁd surface in accordance

with Kanai theory of wave propagation through soil layer would be 0.021 g.



Results of analyses of the frames under different conditions
mentioned reveal that for buildings not tallef than about 40 m., the -
UBC loading produces higher internal forces in the member than those
caused by the simulated earthquake in the order of 30% "and 10-307% when
compared to the wind load case. For taller frames (not exceeding 70 m.
in this study) the windvand UBC loadings generally produce about thé
same internal forces, except in the upper stories, the column and beam

moments under the UBC.loading are some 15=207% higher. Under the artifi-
cial earthquake the intetrnal forcés induced are generally less than
the wind load case inithe oraer 10% for the stiffer frame. For the

more flexible frame the dinternal forces are much reduced.
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