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Large-scale triaxial tests on rockfills of Jishixia CFRD

ZHENG Rui-hua, ZHANG Jian-min, ZHANG Ga, CHENG Song, WANG Fu-giang
(State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: A large-scale triaxial testing programme on materials of Jishixia Dam is presented by utilizing the 2000 kN static and
dynamic triaxial apparatus in Tsinghua University. Firstly the main function and properties of the large-scale triaxial apparatus
are expatiated, as well as the test materials and test method. A total of 6 groups of tests are conducted on main and sub rockfill
materials of Jishixia Dam to study the stress-strain and volume-strain relation with different dry densities. The influences of
porosity on the mechanics and deformation properties of rockfills are discussed. The results about the deformation behavior of
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rockfills are expected to provide experimental basis for engineering construction.
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Fig. 1 Perspective of Jishixia Dam

1 REHIE SRR

1.1 REIgE



178 "o+ I OB % O

2011 4

ARG BT R Y BB A i K 2 5 ROK 20 il
WA PR A BB E WA oL i) F 7 £ iRk 2000 kN
B = HAIAL”, ZRIeL i AL R .
Pt ot SIS R B 7 RN B AN e S
HAFER 0 OFE. flE AU R 3 Ak
TR RS, K, SB[ R ORREE, SR
10 MPa, # Kl a1 44 92000 kN, FEHURE E 290.3%:
@fli1a) J [ AR Bh g A B i R H B S AR, i
FIHEAFW, REeHL8) A6 3 B AR = A5l
fR N FH e AL T E BRI S 7K @A H Her &l
fETHAE A, b/l FONIZE T, R e
SEAN T E R =IO 2 @R KB
N300 mm, RFEEEEAT00 mm, HEA RIS N
60 mm; ®ZAIHL AT HEATH AR, EHA KR EEL3
BT RHARE 1530 7R 1 R o
1.2 5t

B oS ARUA Ul T ASCHE A L PR 2 3 A AT CHE A R
BEAT TR =S . S o R RS (1) T 27
el NORIB R TR . & 1 41 1 kAT
ARUCAIE I YURHR R ZH R . 75 Z A8, TR 5%
PREERR, A SCHEAT I 28 A 100 75 A R G SR AR 2R T
HEFAR . RIS, EHEA TE 4 I 2,12 glem?®
2.08 glem®; RHEA T2y B 2.12 glem®. 2.08
glem’.

=1 MR LG REC
Table 1 Grain size distribution of rockfills for test

SR 2H %1%
MXAK “60~40  40~20 20~10 10~5 <5
mm mm mm mm mm
EHEA 17.0 28 24.5 21 9.5
RHEA 16.5 28 23.5 14 18.0
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Fig. 2 Principal stress-strain curves and volumetric strain curves of
main rockfill under different dry densities (63=100 kPa)
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Fig. 3 Principal stress-strain curves and volumetric strain curves of

main rockfill under different dry densities (53=600 kPa)
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Fig. 4 Principal stress-strain curves and volumetric strain curves of
main rockfill under different dry densities (65=1500 kPa)
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Table 2 Relationship between maximum stress and confining
pressure or dry density of main rockfill
[l H: /kPa
100 600 1500

WA FEEGen?)

2.12 314 1832 4365
2.08 295 1788 4228
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Table 3 Relationship between maximum volume strain and

confining pressure or dry density of main rockfill
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Table 4 Relationship between the maximum stress and confining
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pressure or dry density of sub rockfill
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Fig. 5 Principal stress-strain curves and volumetric strain curves of

sub rockfill under different dry densities (o3=100 kPa)
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Fig. 6 Principal stress-strain curves and volumetric strain curves of
sub rockfill under different dry densities (63=600 kPa)
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Fig. 7 Principal stress-strain curves and volumetric strain curves of
sub rockfill under different dry densities (o5=1500 kPa)
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Table 5 Relationship between maximum volume strain and

confining pressure or dry density of sub rockfill
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Table 6 Material properties of main rockfill and sub rockfill

ey EHEA e:i%e)

S 2.12 2.08 2.12 2.08
/) 49.50 47.50 48.50 47.00
Apl(® ) 10.00 9.00 9.50 9.00

Rs 0.79 0.82 0.81 0.83
K 640.00 600.00 598.00 561.00
n 0.32 0.30 0.30 0.29

Cal% 1.05 1.20 1.30 1.50

Ny 0.40 0.50 0.60 0.70
Ry 0.69 0.67 0.71 0.73
Ky 400.00 400 405.00 405.00
m 0.10 0.10 0.10 0.10
G 0.34 0.35 0.36 0.38
F 0.32 0.31 0.30 0.29
D 5.00 4.90 4.80 4.70
3 £ ®

AR SRR AR AT W T ARCHE A SIS [R] 5 B 11 = HE A
MHEA, BEAT T 3 AR =Hhike. @i C5Epik
%, WEBWETC T SRR SR IR A SRS [ 50 AT R
MIBEA T A, YRS E R AT 15 Y PR 458

CLOZEHEATRIRHE AT IR IR N 777K~ B 5
i BRI RTITAE Rs F2 A A A OB AR AR AR AE



W 1

e, S BRI A IR = #ilie i 7 181

RN AT I RN A48, £ BB i, Fili s s
IIE PN PN

(2) fE A —H 26 A T, EHEA R T3 B4
Ko VAN IS RIE K (HEEE TR, &K
PRAZ IR NBEK -

(3) FE A — i 26 A T, HER Bl T3 FE 48
Ky VAN IS G K (HEEE TR, &K
PRAZ IR NBEK o

SEH -

[1] RME, e, g, 5. [ HOMIE 25 5 ) b 5
TR R[] DU )@ SR AT 5T, 2006, 32(5):
111 - 114. (WU Huai-zhong, WANG Ru-heng, LIU Han-feng,
et al. Influence of confined pressure and consolidation stress
ration on the dynamic characteristics of sandy pebble soils[J].
Sichuan Building Science, 2006, 32(5): 111 - 114. (in
Chinese))

[2] Bi#8:, FLEERT. MUK L 35 AR AR T R R K 1B A 72 [J].
5B TSR, 2004, 26(1): 26 - 30. (JIA Ge-xu, KONG
Xian-jing. Study on residual deformation characteristics of
coarse grained soils[J]. Chinese Journal of Geotechnical
Engineering, 2004, 26(1): 26 - 30. (in Chinese))

[3] Akt UM, FLEERT, & HEARHRARATRRHER 0]
A+ T FE2# 4R, 2008, 30(6): 808 - 812. (ZOU De-gao,
MENG Fan-wei, KONG Xian-jing, et al.
deformation behavior of rockfill[J]. Chinese Journal of
Geotechnical Engineering, 2008, 30(6): 808 - 812. (in
Chinese))

[4] B RUKRIEER ST bCA L TR T, - TR E AT

Residual

M) db st N R A2 R 4, 2003. (Geotechnical
Institute of Nanjing Hydraulic Research Institute. Soil test
technical manual[M]. Beijing: China Communications Press,
2003. (in Chinese))

[6] % &, B ZIEHR, & SURERARZR BRI RRD].
ALK 2R 23R (B AR B EEAR), 2010, 38(5): 532 - 537. (LING
Hua, FU Hua, CAIl Zheng-yin, et al. Experimental study on
dynamic residual deformation characteristics of dam
materials[J]. Journal of Hohai University( Natural Sciences),
2010, 38(5): 532 - 537. (in Chinese))

[6] MEite, 12 &, AL, & SO A IR E) 1
RIS T [I]. 1A E TR, 2010, 26(12): 357 - 361.
(ZHENG Rui-hua, CHENG Song, ZHANG Ga, et al.
Dynamic tests on rockfills of Miaojia CFRD[J]. World
Earthquake Engineering, 2010, 26(12): 357 - 361. (in
Chinese))

[7] SRR, Goig, sk Mg, & KB =4k 5 a5
LA 5 R ). & TRRA%4R, 2008, 30(6): 889 -
894. (ZHANF Jian-min, HOU Wen-jun, ZHANG Ga, et al.
Development and application of 3D soil-structure interface
test apparatus[J]. Chinese Journal of Geotechnical
Engineering, 2008, 30(6): 889 - 894. (in Chinese))

[8] *Hite, T2, 5k MR, & HSHEAIU RIS R
mEFE[CY H-blmeEEFEE Ly 5 TR Jbst:
2011: 69 - 73. (ZHENG Rui-hua, YU Yi-lin, ZHANG Ga, et
al. Dynamic tests on rockfills of CFRD[C]// The Seventh
Youth Rock and Soil Mechanics and Engineering Meeting.

Beijing, 2011: 69 - 73. (in Chinese))

(AR5 w0



