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Abstract; Saturated fine sand is widespread under the Jiangling section of the Jingjiang levees, so a
system test of the levees” dynamical properties is necessary. Using specimens built with reference
to in situ test results with an estimated consolidation stress ratio K. (approximately 1.6), we con-
ducted a series of dynamical triaxial tests to study the dynamical elastic modulus, damping ratio,
and dynamical strength. The results are as follows: (1) The relationship curves of the dynamic
stress-strain of the specimens and the Hardin-Drnevich hyperbolic model assumption match well,
and Hardin's formula is also a good fit with the relationship between the dynamic modulus/damp-
ing ratio and dynamic strain. In the actual compactness range of the specimens, the maximum dy-
namic modulus increases with increase in the confining pressure and compactness, and the confi-
ning condition is more sensitive. Furthermore, with the same confining pressure but different
compactness, the fitting curves of the shear modulus ratio and the dynamic strain nearly coincide.
In addition, the damping ratio decreases with increase in the confining pressure and compactness,

and when the dynamic strain is 1%, the corresponding damping ratio for specimens with different
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conditions ranges from 0.15 to 0.21. (2) Under bias-consolidation conditions, we set a cumulative

axial strain of 5% as the liquefaction standard. With increases in the confining pressure and num-

ber of dynamic cycles, the dynamic shear stress ratio decreases, and the maximum dynamic pore

pressure ratio can only reach 0.8~0.9. (3) The dynamic friction and cohesion obtained by the to-

tal stress method decrease with increases in the number of dynamic cycles. In addition, the cohe-

sion of the specimens is not approximately equal to 0, which indicates a viscosity characteristic of

saturated find sand under dynamic action.

Key words: Jingjiang levees; saturated fine sand; dynamic modulus and damping ratio; liquefied

dynamic strength
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Table 1  Physico-mechanical parameters of the saturated fine sand
% pRBt W Rk WKL/ %
5B RS M/ 0.5~0.25 mm 0.25~0.075 mm <<0.075 mm

il

1 19 h# 275 1.5 87.7 10.8
2 22 h®E 29 1.5 83.1 15.4
3 16 h#E o 28 1.5 86.4 12.1
4 20 rth# 28 0.3 80.5 19.2
5 17 h# 28 1.5 86.2 12.3
6 25 w271 1.5 90.9 7.6
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Table 3 Physical indexes of fine sand specimens

used in dynamic tests
. — YR D,
N A

0.5 0.54 0.6
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T®E /(g cm™ %) 1.48 1.50 1.54
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Table 4 Test program for dynamic modulus and dynamic strength of the saturated fine sand
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Fig.1 Measured data of 1/G4-e4 and the hyperbolic curve

fitting under different confining pressures
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Table 6 Maximum dynamic shear modulus of specimens
under different conditions

il [ /kPa HIXF % D G max/MPa
150 0.54 149.03
200 0.54 158.68
300 0.54 203.82
200 0.50 151.08
200 0.60 170.42
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Relation curves between dynamic modulus ratio (G/

Goax ) »damping ratio (1) and dynamic shear strain (y4)
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and dynamic cycles (63 =300 kPa)
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Table 7 Relationship of dynamic modulus ratio (G/G,..) ,damping ratio (A) and dynamic shear strain (7,)

B THE/(geem®) E34 [l % /kPa 1X10°° 1X10 * 1X10 3 1X10 2
150 0.994 0.939 0.608 0.134

Ga/G amax 200 0.995 0.952 0.663 0.164

_ 300 0.996 0.958 0.696 0.187

Lo 150 0.001 0.012 0.083 0.211

Aa 200 0.001 0.008 0.063 0.187

1.6 300 0.001 0.007 0.056 0.167
g Ga/G dmax 200 0.995 0.950 0.656 0.160

A4 200 0.001 0.012 0.081 0.203

B G /G dmax 200 0.995 0.950 0.657 0.161

Lot Ad 200 0.000 0.003 0.031 0.150
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AR 5 (3) B BY i F7 b ph /N 31 R H X6 107 14 4R AiF B
WA 10 A AT (30 IR ZE A7 FI 100 IR AE A+ 34T
Hui e T A TR R A A R

Z M+ TR 50 AR (SL237-1999) %« 3 75 3| 5
BYR 1 L SRR IR K Z B 56 &R (& 4) . 35 8 Xt
JUASHR 1 RRAE I YR 6 L 1) 2 B 7 g b 4T T B2t
AT LA - AH [ PR T o B R R iR O 0 3 T L BT Bl
BY R S b T R R Bl g 8RSk T B AR
SR B L L RE R 8 33 56 2 0k A& 04 T AH )RR
TEPRYVKR  Bifl Bl 38 im0 575 20 59 107 7 b 52 R
#e,

0.5
~
0.4 =~
R A
= 0.3 \\ |
& 0. \:\.
=&
0.1F 1~ /E=150 kPa
: —=—[F [5=200 kPa
—a—H £=300 kPa
0'Ol 10 100 1000

WA IR/ IR

B4 BB R Aw(/o) 58 RRK IgN, % &

Fig.4 Relationship between dynamic shear stress ratio of

fine sand and failure dynamic cycles (IgN)
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Table 8 Dynamic shear stress ratios with different
dynamic cycles and confining pressures

[ 45 L il & /kPa FHAE SR/
10 30 100
150 0.412 0.343 0.276
1.6 200 0.373 0.308 0.242
300 0.344 0.279 0.212
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Fig.5 Dynamic strength failure envelopes of specimens with

different dynamic cycles
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Table 9 Dynamic strength parameters of saturated

fine sand obtained by total stress method

RFAE PR I/ K
I¥ 45 t 10 30 100
ca/kPa  @a/()  ca/kPa @4/(*)  ca/kPa @/
1.6 16.2 22.66 15.8 20.95 15.4 18.92

(1 F A [a] R T B2 2R [ 2 D1 2 ml AAR 4 3
P A5 B R LR AR B ARR AR JR T B4 3l 588 JEE 5 A5 5
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