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Research on the maximum anti-seismic capability of
high earth core rock-fill dam

ZHAO Jianming, L IU Xiaosheng, CHEN Ning, CHANG Yegping, L IlU Qiwang, WANG Hong
(China Ingtitute of Water Resources AND Hydropower Research, Beijing 100048)

Abgract : An anadyds method is proposed to eval uate the maximum anti- seismic cgpability of high earth core rock-
fill dam. The method is based on the 3D authentic nonlinear efective gress dynamic andlyss, and the conditions of
grong earthquake are conddered. The focusison the decidve factorsof the siamic sfety ,gahility ,dformetion and
ety of the impervious core. The method was succesg ully gpplied to the Lianghekou dam. A conmprehendve analyss
on the caculations of the dam dope dynamic dahility , the earthquake-induced permanent deformetion, the
liquefaction potertiad ,the eement anti- seigmic ssfety aswell asthe sand seigmic ety of impervious core , indicates
the maximum anti- seigmic cgpability of thisdamis0.45g 0.50g.

Key words: hydro-gructure ; maximum anti- ssismic capability ; 3-D authentic ronlinear dynamic FBEM ; core rock-
fill dam; dynamic gahility of dam dope; earthquake-induced permanent deformation
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Tablel The dynamic gability of dam dope under different earthquake intensty
/g 0.29 0.35 0.40 0.45 0.50 0.55 0.60 0.70
1.19 1.03 0.94 0.87 0.81 0.76 0.71 0.61
1.46 1.31 121 1.13 1.05 0.95 0.88 0.75
117 101 0.92 0.85 0.79 0.72 0.67 0.57
1.43 1.28 1.17 1.08 1.01 0.92 0.85 0.72
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Table2 The earthquake induced per manent defor mation under different earthquake intensity
/g 0.29 0.35 0.40 0.45 0.50 0.55 0.60 0.70
/em 116.2 145.9 170.4 191. 4 213.1 237.2 265.1 336.6
/ % 0.39 0.49 0.57 0.65 0.72 0.80 0.90 1.14
/% 0.35 0.44 0.50 0.57 0.64 0.71 0.79 1.01
4 0+351.20 ( ,cm)
Fig.4 Contoursd permanent deformation in vertical direction(isline unit : cm)
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Table 3 The dynamic pore water pressure under different earthquake intensity
/g 0.29 0.35 0.40 0.45 0.50 0.55 0.60 0.70
/kPa 213.7 245. 2 268. 4 291. 4 311.7 332.1 353.6 412.6
0.36 0.41 0.45 0.49 0.52 0.54 0.56 0. 65
2.
, 0+351.20 5
AN R (0. 350)
s g) ;&_\ A
12 )2
5 0+351.20
Fig.5 CQontoursof element anti-sdismic ety factor (section 0 + 351. 20)
(1) (0.29¢g) 1 ,
L] L] (2) (0' 35 g)
0.40g 1 ,
; 1 : :
\ (3 0.45g ,
1 , 1/2,
1 1/4 1
(4) O' 50 g ]
l L L
) 1/4 1

(5) 0.55¢g 1 ,



102 2009

1/4

2.5

[1]

[2]

[3]

[4]

[5]

1/4 , 1/4
, 0.50g ,
1 i) 1/4 L]
, 0.45 0.50¢g
0.45g 0.50¢
, , , . [J1. ,2003,(9) :12 18.

ZHAO Jianming , WANG Wensheo , CHANG Yeping. 3-D authertic ronlinear dynamic andyss method of high CFRD and verification by
modd tes data[J]. Journd of Hydraulic Engneering. 2003 ,(9) :12 118. (in Chinese)

, , . [J]. ,2000, (5) :54 59.
ZHAO Jianming, WANG Wensheo , ZHANG Chongwven.  Sudy on irfluence factors of seigmic pore weter pressure in earth-rock dams [J].
Joumd of Hydraulic Engineering. 2000, (5) :54 59. (in Chinese)

, ; . ,1987,(12) :1 16.
WANG Wensheo , JIN Chongpan, WANG Kecheng. Aseismatic cdcuation, node ted and prototype experiments and fidd nonitoring of
earthrrock dam [J]. Journd of Hydraulic Engneering. 1987,(12) : 1 16. (in Chines)

, . [J1. 2004 ,25(<2) 423 428.
ZHAQ Jianming, CHANG Yeping, CHEN Ning. Sudy on earthquake-induced permanent deformetion and dynamic sahility of high core
rock-fill dam[J]. Rock and il Mechanics. 2004 ,25(<2) :423 428. (in Chinese)

} [R].2008.6.

China Inditute of Water Resources and Hydropower Research. Rock-fill materids dynamic properties research reports of Lianghekou earth
oore rock-fill dam [R]. 2008.6. (in Chinese)



