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Dynamic strength of saturated sand under bi-directional cyclic loading
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Abstract: Using the vertical-torsional coupling shear apparatus, a set of bi-directional cyclic loading tests on saturated sand
under isotropic consolidated condition are conducted. Based on the existing definitions of dynamic strength, the effects of phase
difference of bi-directional dynamic load ( B ) and ratio of bi-directional dynamic load amplitude ( A ) on dynamic strength and
pore pressure of sand are studied. The test results show that the dynamic strength of liquefaction of saturated sand considerably
relates with both B and A . The existing definitions of dynamic strength have obvious limitation. The phase difference of
bi-directional dynamic load ( 8 ) and the ratio of bi-directional dynamic load amplitude ( A ) have significant influences on the
growth rate of pore water pressure, while they have no significant influence on the development model for the normalized pore
water pressure.
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Fig. 1 Rotation of cyclic principal stress axes under wave loading
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Fig. 2 Loading paths under different phase differences and stress
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Fig. 4 Ideal and measured stress paths of bi-directional shear
loading tests in isotropic consolidation
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Fig. 5 Time histories of pore water pressure
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Fig. 6 Influences of A and B on dynamic strength

HiE 6wl UL, AHALZE B KN iR fEZ LE A X
SRRV 35 o 0 TR E AR 72, BRI 5 3l
NI BEA S UIAE, 2 A =1.0 ZEATI, AR )
B9 o KPR, WALBT AR A i, RIS d o
LA A =1.0 2t Medfr vl BEAT A MRk, A4
Bl R IEMT AR, HAEAN R IR A, 22 T S 3L AR TR
B I, X 52875 AR AR 22 9 90° I
ARG A5 R R 4 18— B

()N, il i) i 280 41 2 S A B8 PR ARAS 2 B A 1
AR iR L HAT —SE I, 24 2 >0.60 /A,
FAGEZE 0 B BAT & 52 m, BTG 228 60° B
90° W55 0° G HUAH ELBl R ] AR, RN )
HIELL e S EOREFC. 2 21 <0.60 ZiAi i, AHAT
ZEX Bk FE RN AN B2 o X0 T R Bl i )
B RE S A NTEOR TR BN, BlR a3k
A BT PR BT R R, SRR
WA, DRI A L 220 AN AL R P . 0T
OB, 2<0.60 fAIN, AHALZE A RN R 5E
Wi, T AESEIX 4538, ASCHIIN T ik% = 4 =0.60 ,
p=0°,60° ,90° , 7,=,/(0,/2)-7,=10.4, 8.4, 6.5,
5.5

B 7 25 th T RIS IR LEAEL A = 0.60 TS
DU, ARLZEXS B EERIE M . i BT ARG 72 B
SRR BE MG, WA NTIRAAEE, SR
S8 B IARN 22008, AEASCES A {EH 0.60 /i
Ho

B8 4t TR KT S A I s s AL th £, [
PEIEhSRE A 1, = (0,/2)° -2 =130 kPa, HIfiZ B
Jp 0%, 60, 90° I, Bl B A L sl Ty
N IEAEZ e A S REARIK N, AR .



2338 a5 oE L OB ¥

2014 4F

1= J(0d2) T4 Z '/;:200
15} A =90°
I+
210 &
< pace)
Q
5 & A
0 |
1 10 100 1000
N

7 FRLZE B xRNSR E BRI
Fig. 7 Influences of phase difference f on dynamic strength
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Fig. 8 Influences of A and¢ on dynamic strength
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