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Abstract: The triaxial tests with wide confining pressures under loading and unloading conditions are carried out to study the
strength and deformation of filling materials of super-high dams. It is found that the strength under low confining pressure of
sand gravel is lower than that of rockfill materials, so the slope of dams filled with sand gravel should be gentler to prevent
instability. The range of confining pressure has great effects on the strength indexes and deformation parameters. The change of
nonlinear strength index is not as significant as that of linear strength index, and the change of nonlinear strength index of sand
gravel is not as significant as that of rockfill. For a super-high dam, different strength indexes and deformation parameters
should be adopted according to the stress distribution of dam crest, dam slope and dam body. The axial and volume
deformations occur during unloading-reloading cycle, and after the cycle the curves of stress-strain and volumetric strain-axial
deformation return to normal shape. During unloading, the volume of samples mainly seems to expand under low confining
pressures and stress level, and contracts under high confining pressures. During the reloading stage, the volume deformation
mainly shows shear shrinkage regardless of the confining pressure or stress level. The ratio of resilient modulus to initial
tangent modulus increases with the confining pressure, and the resilient modulus seems to decrease with the stress level. The
the ratio of K /K isabout 1.98~2.22, but the resilient modulus index n,, is larger than the initial tangent one » .

Key words: super-high dam; confining pressure; strength;

EemE: ExELAFEITRIDE (2017YFC0404806); [E % HARE
FHEELTH EIH (5167914905 H S o8 2 MR Ay S ARl 55 3%
LIHEETH (Y318006, Y320005, Y320004)

Uk EEA: 2020 - 02 - 28

deformation; resilient modulus



28 N

2021 4E

0 35 B

o [ E 7E AL — 31 300 m 241 250 m Z2 i
A, G H 315 m IS LR IR
I 247 m (R RIS RR A 90, B4 i 7 7
KHEAE S, o TR, ST, Kifediz
TFHR T Ui, M BR324 R
W, AT S S R R KRR
BRI LI ASE AT R B R, R
TR SR e R IR T 4, C AR
TR RS T 1 TF R T KRBT A T AR, BUR T
FEHER,  1ANTRR 87 7 A8 A8 15
BRSOk BT SR AT R, IR
FOVEFD . BRI ALLRHIR T R 286 AakB), T A
SURHUAS K BRI KA R BRI 1O 4%,
PR, SRR AR Rt B M R 2%
W BREEFGRR LR /g — RS — RS RS L),
SEFSE R O R RO R E SR 06 A 44 R 36 R R0
UTYIRIG, SR T R AR R AR e s T 012
{EL F I 0 B T U I8 — 78 87 4 4 B 1R,
T PG FBL IR 22 o B IR AN B = ik 6, B0 ot s
FE 965 BB P9 7 UL (0 BRI [ 3 A T o

783 LKA U 7 TR L A S O 1R
BB 5, R AT =S e A%, BT T X
PRI E (R EELFE L+ BB A 25 Bl 90 Bl P AU P 3
RIS 250U, TRV 07 T 90 = At 3
5 BT 22§, FER I T HURR HT K

FaFE My 2 HOPE K 2

1 =R
1.1 ERYIEMR

FRE KAk THE 3BA XD BRA KL 3BC X HEA R
PR THRIL, RS &S REFRA AT AR AL
H, 23] 7RIS EIC ;s AR 2 OB T E AR
e 7RI T3 . &I B R C e T3 B AR 1.

3BA XWPHRAEHUR BN, 385 ROk A7 i 45
MG WRIEIIHA % BRI 45 R, DAAEXT % R 0.90
IS T % . e, BT RENED)
KK, AR TFERERA RIS KT % B s W i KT
BFEZIK 0.03~0.08 g/em®s

3BC X HEA BEAM SG ICE KRR TR AL, AH
SHREH N 2.73, WS Rk F] 61
MPa. HT-#50 RORI A RIS,  HEARER A B
PIESEPERE, fEZ AT SEDIRem AT, a2 Il
B 18%MIE K
1.2 WEFFE

AR EE RS 8 ©300 mm X 700 mm. K
KMHRNED 5 Bd Sl RAKRMANEEATH
Ao NI 5 R v T AR 0L Bl s 3 BBl PN ) 5 P R A T R
PE, WIS HEE%E 8 44, 73l 50, 100, 200, 300,
600, 1200, 2000, 3000 kPa. A4 #HTiRAELE NI B
SR BN 2R, YRR T T 4 JnE
PCIE (BN

=1 RERRSHETEE

Table 1 Gradations and densities for tests
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Fig. 1 Triaxial test curves of sandy gravel samples with mean line
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Table 1 Peak values of shear stress
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Fig. 2 Triaxial test curves of rockfill samples with mean line in

3BC zone
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Table 3 Strength indexes
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kPa /) - y ) kPa  /°) Y )
50~300 692 480 56.0 11.0 932 452 56.1 142
50~600 883 463 560 105 1207 426 56.1 13.8
50~1200 1162 444 56.0 100 1355 41.5 560 12.6
50~2000 1412 432 559 9.6 1602 402 559 119
50~3000 171.0 42.1 559 93 180.8 394 557 113
100~3000 1960 419 554 89 2009 392 549 105
200~3000 2260 41.6 55.0 84 2233 39.0 54.0 9.7
300~3000 259.7 413 54.6 82 2469 387 533 9.1
600~3000 319.7 40.8 543 7.9 2807 384 51.6 7.8
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Table 4 Deformation parameters of Duncan model

FE & S 3BA XD IR AR 263 3BC X A RT3 28 A

/kPa K n K, m K n K, m

50~300 1991.7 0.33 2353.5 -0.14 1668.8 0.25 991.6 -0.18
50~600 1991.3 0.33 2357.3 -0.09 1668.3 0.24 992.3 -0.15
50~1200 1995.5 0.32 2329.4 -0.02 1672.2 0.23 9854 -0.12
50~2000 2000.6 0.31 2301.6 0.01 1676.9 0.22 973.0 -0.08
50~3000 2004.2 0.31 22827 0.03 1682.8 0.22 960.4 -0.06
100~3000 2029.9 0.30 2087.2 0.06 1719.0 0.21 886.4 -0.02
200~3000 2076.9 0.29 1882.0 0.10 1755.20.20 811.0  0.01
300~3000 2124.6 0.28 1740.7 0.13 1820.8 0.19 765.7  0.04
600~3000 2150.8 0.28 1691.7 0.14 1849.6 0.18 647.9  0.09
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Fig. 5 Triaxial test curves under loading and unloading conditions
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Table 5 Parameters of resilient and initial tangent moduli
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