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@ Proceedings: First International Conference on Recent Advances in Geotechnical Earthquake Engineering and Soil
Dynamics, April 26 - May 3, 1981, St. Louis, Missouri

Pore Pressure Analysis for an
Earth Dam During Earthquake
R. C. Sonpal

Professor of Applied Mechanics, L. D. College of Engineering, Ahmedabad, India

A. A. Dave

Deputy Engineer, Central Designs Organization, Department of Irrigation, Gandhinagar, India

SUNMARY  An analylical study of the pattern of variation in the pore rressures within an embankment during earthquake,
based upon seismic analysia by the rigid body responge method end by the elastie body respornse metnod =eing ICL 1991 A
computer is presented herein. The pore pressure contours before and Anring an earthqueke are presented for an upstream
slope of Tapar dam <ituated in seismically active zone in West India.

SEYSMYC ANALYSIES

Tor rigid hody response analysis a uni form seismic coeff-
icient 0,15 ia adopted, TFor elastic body response ana-
lysia the accelerution distrihuti or ontained is incorpo-
rated in the pseudostatic analysis and the seigmin
coefficient is ohtlained by the relalion :

oLy, . (2.5 = 1.5.7 y oy (1
q
Vhere I is height of embankmoent, y is distance of lowest
point on slip surface frem the crest of the dem and € b
is a parameter dependent on average accel eration, natural
period of vibration and percentase damping.

CRANGE IN PORE Piassliis

The earthquake causes an additional eoxternal force on the
soil mess of the emhankmient., When this is acied upon,
two nhenomena take place sirultaneovsly. In the first
instance excesas hydroatalic vressures are gecersted and
in the subgequent instance these excess hydrostelic pre-
ssires tend to dissinate with accompanying volume changes
in acecordance with the normal laws of one diuengioral
consolidalina. The magnitude of the excess hydrosiatlic
pressures and the rate of dissipation depends upon the
permeability of the material.

Thua the total boundary neutral force e during an earth-
quake can be espressed as

Ue = Ui+ A (2)
Where ' is the nevtral force hefore earthquake aud A is

exce3s force due to earthquake.

The pore pressures before an earthquake are obtained by
a steady state seepage flovnet where as thoge during

WITHOUT EARTHQUAKE

—— ——~ WITH EARTHQUAKE COEEF. VARYING

(PORE PRESSURES IN KN/M?)

+35.38m = 9155 —7

an earthquake are obiamined by equation (2) using a
computer. The pore pressure contours are presented in
rig.t.

KESULTS AND CBSERAVAILUNS

It is evident from Fig.l that there is a considerable
inecrease in the pore pressures during an earthguake.
There is concentration of high pore pressures near the
toe of the impervious core.

It is observed that the percentage increase in the pore
pressures during earthguake ias more near the crest as
comparcd to the base. This holds gond for both the cases
of rigid body and elastic body. This fairly agrees with
the gereral concept of the settlement of the crest after
an earthquale as the digsipation of pressures will cause
more volume changes near the top.

The possihilities of failure increase in the zone near
the phreatic line due to gsudden increase in pore pressure
8. The pore pressure variations obtained by the riyid
body and elastic body analyses do not show noticeable
difference. The change in pore pressures during an ear-
thqueake varies from 1% near the base to 75% rear the top
of the dar.

CONCLUSION

The pore pressures within an embankment before earth-
quake change materially during an earthquake especially
near the crest. The major factors affecting the varia-
tions are the physical properties c¢cf the embanknent
materials, seismic co—efficient and the geometry of the
dam section, The critlical time will be immedi ately at
the time of esrthqueke; the dem will be safe in the sub-
sequent condition.
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