A study of the effect of boundaries on siesmic behavior of concrete gravity dams
considering dam-reservoir-foundation interaction
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Abstract

The present research accomplished linear dynamic analysis concrete gravity dam in time domain with Ansys software
considering boundary effects. Also for dynamic analysis with software, horizontal and vertical component of EI Centro
accelerogram apply to dam-reservoir-foundation. Dam-reservoir-foundation interaction effects is regarded in the model
and Newmark method is used for dynamic analysis. Also, for modeling from finite element method with 4-node
isoparametric elements and For end of reservoir boundary condition used Sommerfeld boundary condition. With regarded to
the geometry of the concrete dam, 2-dimentional modeling is performed with Ansys software. System consist of a tall
concrete gravity dam which is placed on flexible foundation, and a reservoir with a horizontal floor and absorbent that
continuoused to the extreme. System circumference of the dam- reservoir - foundation is assumed continuous. Foundation is
made of bed-rock and water into reservoir is nonviscous, compressible, with low displacement and dam is elastic solid with
liner behavior. Also with Ansys software is considered the appropriate boundary conditions for modeling wave's
distribution from the far- end boundary reservoir and reflection from floor reservoir and for define behavior of the
concrete dam material, is used from plane straine model. Consequently by chainging the infinite boundaries consist of far-
end reservoir ,foundation's depth and coefficient of floor reservoir absorption investigated boundaries effects on seismic
response of concrete gravity dam by considerimg dam-reservoir-foundation interaction and this infinite boundaries
truncated in distent that exhibit seismic behavior of concrete gravity dam suitability.

Keyword:dynamic analysis, concrete gravity dam, interaction, boundary condition

dodio -1

LS ads LT oslw g ok ddadxs Ho ol 48 Wihdwe le ey le Gupdege ada> HI Leuw
0)lw 458 gl olalas px> 4y 425 Lo 1) Losd 0030 HLS 4o pub phda 4z e ol S
dal g3 Jaeyue soylen Ho 9 solaildl e b ¢d a8 Hly8 s Ao Sl hid daxilis o la

Jeldslg odwl 13T oLKhSI s ol sae 0995 gedn ylo osliwl -1

G 3137 o L&ESI s ede cdus gas -3



O by coleian Hab o4 Ladw soblalidl g el ddws 5o e gaelS Hebie 4 ool ol L ab
00 Mo s Haol ddlee Lo S oo lase (2lob g Jodx S sl 05 G 8y e Ju olaasl
o slbedw a2l b Ho sdae dole (lsde 40 g 0090 4285 2pse dunes o di ) 0l
S5yl o e Lo edd gk s i) (>leS 0 dsrse sladw el 25T
dady (A8 b 4 LS 0 el JAda padse o) Gaasl A3y LosaS sgy s OleysdS
Py Sy o & Hlado ! cwsSd g odw 4S8 cw!l ol ady Iy sl sy ledw Gwglie Guenl
Ol ylws 5 00,8 daols Ty ol 40 ol Gluswld 5 dw Oluxl sl 3o oud paladl syl a8 alaoyw
poY o Sl Jada S sl g L osdh oo oo dw Swo by oo Ty sl eoledl Gad il s L
pLEG 5o Lopd 435S shS o ww Saelios gwly oo 0T siss holyd 5 033 sy a5l ol
obad slanl w48 oud ww Swd¥ Ly 42y LS i de by ey OS> cadi ) gads
PBosy O ddSwe O3%e g dw Soeliny HLSy ol poli Losd o 03Fe Ho Soaligsg i
—03Fe maw cwline i bl b 58S b 5o Loy e b LT Jodx S ol pdY g 00 g

<I1] 508 pladl Qeawlaigs

G sladw 4o OS5 o I3 LI Ho S0 sladw (Suoo ol Lo bl o

CoS oLl dueie A3y 5T 5 Gl 5o sey awsw g o> o Hesingfengkiang <. 55 Koyna

obeo adidy 31 Ho SS9 dw aae 0SS A4S e e LB Sae) o=l 5 de2ee plael ab

00 SOwSl b sladw oopxS Jads Leds Jlb o4 LS ad i jo Law! o ol Jo S sl

Dlue aganl J1 42y o 4 93 Lws 433255 Jb o2l Lo wawl oosy Leil gepwlaiss

OmSdad sl 4y e aae e SLS ) s LS e ady Ty ol xS sledw S
(2]t B85S 5108 g o3Re adls Ho Jadxe 3]

Saolingy Hsers JSluo 31 15 adidy sol g 5o S5 sledw guly 4337 g3l 5o
plioa o (Osawldbed o (h5e) @bl ybl buxs Ly dw @oSHdSl cojle o 55 cdnaay Le o) le
99 O S T e ds2y 4o (Sl Jluw oy ejle @USHuSl 4 beoye JSLue Lowl 4d3d) gy
“dbiw gUuSHU0l 4 baoye Sxn o pge JSlae HI S Ludly Dbl o D2y e OS> pdagw
of Lo de S @iSHu0l bl e 43T pedy plSie ) )R Tuw plunw (o @SHUS) o) le
dw S cw!l o7 ool ool Jodd Loed o dw olblaSyl oaosy gl S8l cow oF iy yo ol o s
cUS o OSye aw ol g 4S8 T L a0S oSy o 40 ples O OSSOl Ju kS Gedo a5l g5 e
S 0ol pue (ol Loed o ad3) dods 4o edd 0l aSys S e dul 38 cow
S5y 4_1)'_)‘}C;_Lc4_g;cvt_,ﬂ de>g 4 swySl slagy s g 0ol o guyl 3l |Ju¢x_§_{_bQL‘i)Lx_3)|
03 solid glaal odo G 0 2l gl 33 oo W1 sS e gudges dad o ol b SLS
w0y a‘_wl_gdbj_&u_og_g_wa|)_ﬂ 0=l 008 cwdY o daw 4 HLsS! g ook slad o
ol S sledw oy Ll osldie LB O3 Lo e 4 beoys ol 4 Sod
SI31 oS o 5103 a3l aas Ok sl o sioS! ol Aawy 4o Years (Saaligagyde

olics 5L W= e oyt Gblie o lLadw >l pb sl P_g_,o~)3_1_§\_’9 SO

cdadyd) s489 P\S_Lb 00 Ldbly vL_m‘:gﬁ‘) O Oe) OS> )5 )0 odel s>y 4 Saeligdgydaa

Dol b s oty 4 dw adyy ol 4SS b 5y S 0 glwe cOw! Juade (o) 4o 4SS dw

JQl_g_x_"ajJ#W)|QWJMPWMMWQJMMJWMAU_).?:_ng_aju_é_a

O30 GwdY oy Gaw 4y 45 2gd o dlxal Soelbiovgnyae Hlad (i %e baxo yo dw olalxdyl By
. [4] LS 0 90 haxe HIodesr Lo | S50 3.).))30_,0)_&_3_3_,0

0=l csdue Hlw Juiw sl awl adY cle 4delo paxy Gos Dgdxald 4y 445 Lo

9 sSad sle Al Hgo sl A4S [ Sygo o Ldsd ghd o gogdxae ddold SO Hy e 4l
o o aolsy sile Jue @b ool cdbly Ol sl a5l 0T Sooio ol s eile gely
bl 0 0% g 00 GlS el g3 sl oy dbels cawd g dduwld Ho 4S8 Sah o pyd L Ab Ll
Jada S oolw Oyge 4o 1) Cwaygs Leld g abdyS by Jhs gl e 1y of Sy ol Lo
Ssh g aris 5o L abLy e Jsad JoUS 3 (S5 b S0 31 byl b ais dss oS
Gy izl slown o505 codlw 31 Goan e ade 4 Swoyged Al y0 vz Saals 4S
Cab by o osolo) aaeal sl )l zee Sooliod Ho Gwdygo el d Gogo dgdxls Loyl o) lw Fwly
dyg0 ey Slw 4o [ oW« diis 0 OS> dgdxaoll e Sew 4y A4S >lgwel ol d gl o
Lo Soois el 31 65,00 JLEO! cpae JLES! o 4850 Onlae 4n . a0sd a0 gSeie dxdlhas
o lS Loed o odbuels sy LGS Sdghiw! e piaslSe ool Lowl il adSyy Gwdygd jum 4o
g So ol L A4S bl e s 1 AL St b o le dwly ssy SSSwl s
Guwly aldls g0 2 po Loed o Joan S Loy 4 il S8y Ohge 4o ojle (So S 30
L S ably oo s bol b Lo gabis Linss bl gb ool cdols o gulS gusane ssb 4 o)l
Oodwl uSsd o ()Fe (a0 dadxoll 4y 42 Lo Tdd Lonly @Syl geawlaisd o Haloxo ()50



