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EFFECT OF EARTHQUAKES ON DAMS (1)

Luo Han-vun  Kin Suw-suu

Unstitate of Mechuaics, dvademia Sinica)

Azsrract

The woalts of a model investigation of the ffvcts of carthquakes on dams are presented.

The csperimentation consists of mrasuring the straing aml displacemnents at various points ou
the surfine of the model when the latter is suddenly set into vibration by a horlzontl impulse applied
to the hase ol the dam. The model is fixed to a rigid table huny on cables, and the impulse is
applivd by « lwavy pendulumi,. The magnitude of the twpulse is calibrated su that 2 known amount
of momentum iy translerted to the tuble by mpact of the pendulun, The duration of impact is made
much shorter thon the second nataral period of vibration of the madel. The swing of the table after
impuct, being of very low frequency, does not cause any appreciable ade hlloml distortion to the mode]
and can he neglected.

In so far as the model may be regarded as a Tincar clastic systam, if we denote the stress (or
displacement) measured at any point by K(#), then for arhitrary ground accdleration Z (#), such
as produced by an carthquake, the stress (or displaccment) ar the same point may be evaluated by
means ol Dubamel integral, e

- ‘i e
a(z) = j K(z—7) Z07)dr,
n .
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"The model is made of rubber. Bonded resistance wire gauges are used for the measurement of strain.
‘The strain gauges, because of their large rigidity in comparison with that of rubber, alter in a
‘significant way the local strain distribution of the model, so that-the apparent strain readings taken
by the ordinary method do not give the actual strains which would be produced when no strain

gauges were used.
' However, it is folind, by our expernnent that a definite ratio exists between the apparent and

actual strains,
! The results of our experiment are given in Figs, 3, 4, 5, 6, 7, 8.
K(#) can be decomposed into various components of free vibration, each component being of

the type T sin V4 1 — 2wz, Conversion of the results of model experiment to the prototype
is Straight forward, provided one makes certain modifications ' to account for the differences in
damping coefficients and neglects the difference in Poisson's ratios, ‘Making use of this fact, the
strgsses are computed by means of Duhamel integrals, for which an actual acceleraricu scismogram
is 'used. Similarly, use is made of the published strong motion earthqualze spactra to find the upper
bounds of stresses which may possibly occur during strong carthquakes.



