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FEASmruTY OF USING CONTAlNBD-DPLOSION TJ!.CBNIQVK 
FOR EAR11I DAM TESTING 

PUMOD N. AGRltWAL'. HaRBlwr E. l.INDII/IMI" It"D JolIN k BtwaII' 

INTRODUCTION 

Stodin OIl tbo pen..r_ of earta d_ fa pIIIl eartbquakelr 
(Ambnl8SeYS l!116O, Seed CIt al. 1978) sltew VIIrJ few flUI_. IU~ 
tbal the designs of most existing eartb dams ar~ .. _ muenlllhe. 
Conservatism is provide mainly by using gentle slopes. which may not 
be economical and may be impractical under tho limitations. of so_ 
new slto conditions. Such an approacl\ to tho deal .. of Jaracr dams at 
seismically active sites. which are unsatisfactory in terma oC foundation 
and abutment rock conditions. goometry of the "alley. and. distance 
from borrow lites for fin material. will make their oonmuctiDll costJ 
prohibitive. Clearly. the need Cor rational and economical delip of 
earth dams is greater now than ever before. 

Studies of the flJW earth dams tbat have faiTed in the past suggest 
that fllHure was caused by phenomena involving the dam and reservoi'r 
systelll during eartbquakes not considered in their design and not by 
defective design or stability in tbe conventional sense. Dams constructed 
of saturated cohesionless soils (Seed el aL 1978) sutrer greater damage 
than those constructed of unsaturated colieslve solfs. Buildup of pore. 
water pressure in the embankment and possible loss of streagth and 
reduction in yield acceleration may be tlie cause for this behavior. Since 
tho phylics of the phenomena causing failure is not clearly understood. 
tlIe problem cannot be studied entirely analytically. TIIorofore. a tech
nique il needed Cor testing earth dams to collect response data under 
dynamic conditions. 

This paper explores the Ceasibility. oC using the contained-explosion 
teChnique for earth dam tesling. Computationa IUO prosonte4 "' U1_ 
trate how tho tecllnic.&uc could be used HI limulate a real acceIcrogram 
and ita respollSe spectra. Examination of tbe phjfslcal pbooomeaa 
important in dynamic dam response aDd the criteria Cor simulaliaa 
earthquake motioo asrelcwaot t.G dam respollSe lead 10 the desip of lIB 

lProressor. Department of Earthquake Engineering, University of Roorkee. 
R<rorkeo' mm, India. 

ISIIIII'_ti .. , SRI ---... Menlo PIod:, CA., U.S.A. 
oa-rcb EIlIiDoer, SRI In_tiona1, MeDlo Park, CA., U.S.A. 

) 
































