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Experimental study on dynamic deformation behaviors of dam materials

1 1 - 1 1 2
LING Hua', FUHua', CAI Zheng-yin', MI Zhan-kuan', ZHU Feng
(1. Department of Geotechnical Engineering, Nanjing Hydraulic Research Institute, Nanjing 210024, China; 2. Engineering Department of
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Abstract: Dynamic deformation behavior tests on dam materials are conducted using a large scale triaxial test apparatus. The
effect of confining pressure and consolidated stress ratio on the maximum dynamic modulus, reduction of dynamic modulus
and damping ratio is analyzed. It is shown that the maximum dynamic modulus increases with the increase of the confining
pressure and consolidated stress ratio, and that the dynamic modulus decreases with the increase of the dynamic strain. The
consolidated stress ratio has little effect on the maximum damping ratio. The modified formula of the maximum dynamic
modulus and reduction of dynamic modulus with normalized dynamic strain is developed on the basis of the test results. This
formula can describe the effect of the confining pressure and consolidated stress ratio on the dynamic modulus. The effect on
dynamic deformation of reduced scale is discussed using particles finer than 5 mm. Compared with the field soil, the maximum
dynamic modulus of the soil from laboratory tests is smaller, and the maximum damping ratio of the soil from laboratory tests is
larger.
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Table 1 Test density and gradation

VR JF%”‘J% *ﬁfﬁ FLER AN T HERLAR I B AR /%
/(grem™)  ERE% /% 60mm 40mm 20mm 10 mm Smm 2mm 05mm 0.075mm
2R 2.155 92 19.3 100 88 69 55 43 31 17.5 4
EHE R 2.045 91 232 100 82.6 54.5 32.8 16.5 9 — —

o FREAT, REERSF 300X 700 mm, REER K RVE
FifE 60 mm. W& KHEE 4 MPa, kit ) 1500
KN, KB 7 500 kN, i 0.01~5 Hz.

FLHEAT T HERVR 3 HEA R Bl 7 AR TE R IR
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TP I B Kk AR Sk 60 mm, Vet T34 2 E i
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WS E IS oy 70 4 9%, 532k 500, 1000, 1500
H12000 kPa, [H45FN K R 1.0, 1.5 F2.5, &
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Table 2 Model parameters of dynamic deformation behaviors

e Ko K n Ky K, K4

‘max

o 1.0 3088 0468 2726 1161 2050 0.26
ol 1.5 4013 0420 2630 1509 1977 0.25
B 25 5509 0379 33.00 2071 2481 0.23

1.0 3789 0345 33.00 1424 2481 0.27

o
%ﬁ 1.5 4890 0321 28.00 1838 2105 0.25
B 25 6265 0306 33.20 2355 2496 0.24
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Fig. 1 Relationship between E, /p, and o,/ p, for cushion
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Fig. 3 Relationship between E,  /p, and o,/ p, for rockfill
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Table 3 Normalized model parameter

W Fl) G Ky n K| K, K

‘max

Rk 547 217 3474 0413 30 1306 226 0.26
T
R 6.02 258 3755 0366 28 1411 21.1 0.27
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Table 4 Model parameters dynamic deformation behaviors of dam materials

THIE

£

b s g o 1 , ,
) R feem?) FLBLE . F(e) G, n .
o A%iﬁ%*% 2.107 0.272 17.0 5.72 353 0.305 0.21
(300 m %) R HE A R 2.078 0.290 11.0 5.57 410 0.255 0.22

g1 2.033 0.318 86.0 534 273 0.449 0.22
T EEH 2.200 0.223 420 6.17 276 0.298 0.21
(200 m %) R HE A R 2.150 0.251 17.0 591 360 0.266 0.20
g T 2.070 0.300 86.0 5.48 248 0.311 0.21

e e A W 1 2.087 0.322 12.0 5.30 366 0.268 0.19

@;fgia&b " g T 2.135 0.293 67.5 5.54 176 0.321 0.23
(300 m %) PET 2.088 0.322 31.5 5.30 228 0.300 0.22

et AT 2.099 0.315 17.5 5.36 339 0.279 0.21

(300 m %) o R 2014 0.299 24.0 5.49 290 0.328 0.22
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