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Correlation analysis between Poisson’s ratio and velocity of

longitudinal wave and shear wave in soil-stone mixture

ZHANG Yu-hui, ZHANG Xian-min
(Airport College, Civil Aviation University of China, Tianjin 300300, China)

Abstract: The Poisson’s ratio of highfill soil-stone foundation was difficult to be field tested due
to the lack of convenient and accurate method. Then, large vibration compaction test of soil-stone
mixture was conducted with silt soil, sandy soil and clay soil. The change mechanism of stress
wave parameters including longitudinal wave velocity (Vp), shear wave velocity (Vg), velocity
ratio of longitudinal wave to shear wave (V;/Vs) in soil-stone mixture with different dry density
of soil-stone mixture was analyzed under different water contents and different stone contents.
The change rule of mixture Poisson’s ratio with different water contents and different stone
contents was studied. Analysis model of correlation between Poisson’s ratio and V/Vg in mixture
was built, then Poisson’s ratio could be calculated by V;/Vy in soil-stone mixture. Precision of
the model was verified in laboratory. The results show that V;/Vs in mixture increases with the
decrease of dry density. Curves of V;/Vs moves down with the increase of stone content but
moves up with the increase of water content. Curves of Poisson’s ratio and dry density moves up

with the increase of water content but moves down with the increase of stone content; the average
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relative errors of the model are 0. 045 for sandy mixture, 0. 042 for silt mixture and 0. 034 for clay

mixture, and the engineering application errors is small. On this basis, the new technology of

Poisson’s ratio test with stress wave in soil-stone mixture is proposed. 1 tab, 7 figs, 20 refs.
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Fig. 1 Vibration compaction equipment
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Fig. 2 Test method of velocity of longitudinal wave and shear wave
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Fig.5 Change curves of Poisson’s ratio in clay mixture
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470. 67" —42. 11w+ 1. 88 (9

Fe LR BRI L OR A 3 R A BEHLOR A 3

P R 3 B A AT A TR ORI T 52

5o X E PSR T T A8 2 5 5 U R R 22 ] A

AR - R 22 00 IR BURE O 0. 045, 4y IR R
0. 042 K + IR EUR A 0. 034,

5 & i

(DFEF KR & A E B2 L IR ORI
RS L B % P ORI D/ o 5 K R E S P
U e i SRR B R A HEE T2
RIV I L AR S TR BEURE G e L B A R
BERTRAR o 35 A 8 8] 5 o Y SRR Ik L il £k
Wt 55 7 SR B 1 DR A% o [ I gl 2l R /S o 2
((SERZY SN R IR & S UPNITRER R i N i
1 TR EORL oK 235 2 5 B0l BURHEE (R 57 17 W)
Wit 2 B 3 A /0 2 ) T A B 90 T AR e e L A
B LR Z 3K

(2O IR IFURHA FA Lo BE T %5 B2 39 R S 2 T e
oo BUE T AREAM T IRBUBHA N Ho- T B il £k
i S NN o A B S SN R e =
oo BE KRS JRBUBHA MY LT 5 B2 i £
Wt 7 DR R A L EL il 2l R AR D it A
Bl .

(3) A TRBURHA S He 5 P i HE A S 1 A
PR 2 200 BUARCIR ZS AR IF S 8 8 A AL B Y
HEf b ST A TR IRORHA F F- AR 3 EE AR 2tk
[ U5 5 AR AT S AT S0 A Bk ROR B . TR
Hhal DL o A5 5T B0 i I AT R I L 2E
AR A AR RT3 A IR SO SEBRIA R LU . 32
HH A s RO 3 i 3K T vk 0 s B A TR S R TR L
FLRYBTEAR

CAO R TR 1) 52 B o7 ] R 22 4 HE B B A [l A1 481
iR 28 M B DN B R 2 0 A R 1Y S i A A 5
B 2 RS TR HEAT T 8 06 ik L A R 2 A
PE—BTHA

(5) 5T A TR B3t % V7 7 90 1) B 375 ) DM 1P i
P T P B 0 B ik (RS TR 11 S B 1 BT S A
JIEA R T — 24U TT e It 1 BRI 56 20 B 3 2
HE LT BEAT A IE » DL X 7 15 R e A S B
IS FH B B

S E 3k

References:

[1] CHENY M,KE H,CHEN R P. Correlation of shear



% 14 RFAEF £ B RYUR O AR S i sk ah AR K B 5 AT 35
wave velocity with liquefaction resistance based on la- Shear wave velocity and peak ground acceleration
boratory tests[J]. Soil Dynamics and Earthquake En- based deterministic and probabilistic assessment of
gineering,2005,25(6) :461-469. seismic soil liquefaction potential[J]. Rock and Soil

[2] Fatte  BETE. WAL 05k 5 5 b s B Mechanics,2015,36(5) :1239-1252,1260. (in Chinese)
AR ] & £ TR 4R, 2005,27(4) : 369-373. C10] 4R o, 52 W k. Wb 0k L 0 b i 5 4 3 3 0 ) O vk
WANG Jian-hua, CHENG Guo-yong. Study of corre- L) BA T2 5 TR, 2010,29(5) :943-951.
lation between the shear wave velocity and the lique- CAO Zhen-zhong, YUAN Xiao-ming. Shear wave ve-
faction resistance of saturated sands[ J]. Chinese Jour- locity-based approach for evaluating gravel soils lique-
nal of Geotechnical Engineering, 2005, 27 (4); 369- faction[ J]. Chinese Journal of Rock Mechanics and
373. (in Chinese) Engineering,2010,29(5) :943-951. (in Chinese)

(37 FRET. K 7. Tk FHL0T I e o b g ok CITT XUZnh 8, 5% 30 45 Rt 28 5 477 45 3 15 3

[4]

L6]

L7]

[8]

L9]

HBr AR L] &+ TR 2005, 27(3) £ 358-359.
CHENG Guo-yong, ZHANG Li, WANG Jian-hua. A
new technique of shear wave velocity measurement of soil
samples by torsion wave[J]. Chinese Journal of Geotech-
nical Engineering,2005,27(3) :358-359. (in Chinese)

X B . AR R R A 22 R o i e S R Y IR
R, JKFI 24 . 2007,38(5) :618-623.

ZHAQO Ming-jie. Theoretical model for calculating
compactness of soil-stone mixture foundation accord-
ing to wave propagation velocity[ J]. Journal of Hydraulic
Engineering,2007,38(5) :618-623. (in Chinese)

A0 BRI B B T A R S B ) I 3
ALV 2 A2 FHE . 2008,25(3) :32-37.

LI Shao-bo, ZHANG Xian-min, ZHI Sheng-ying. De-
tecting subgrade compactness by direct shear wave
method[ J]. Journal of Highway and Transportation
Research and Development, 2008, 25 (3): 32-37. (in
Chinese)

TRAVASAROU T,GAZETAS G. On the linear seis-
mic response of soils with modulus varying as a power
of depth — the Maliakos marine clay [J]. Soils and
Foundations,2004,44(5) :85-93.

£ OF.E OB E IR, B 5 0 U)E
PR BT K R AT AT S LT . 550 2 5 LR 4R
2014,33(H4 2) :4299-4304.

WANG Ping, WANG Qiang, WANG Jun, et al. Re-
search on loess site’s shear wave velocity influencing
factor based on fuzzy-gray relational analysis [J].
Chinese Journal of Rock Mechanics and Engineering,
2014,33(S2) :4299-4304. (in Chinese)

KAYEN R,MOSS R E S, THOMPSON E M, et al.
Shear-wave velocity-based probabilistic and determini-
stic assessment of seismic soil liquefaction potential
[J]. Journal of Geotechnical and Geoenvironmental
Engineering,2013,139(3) :407-419.

LB = BRE DG 2 /ANE G LLST U 5 3t 3R 0% (H
Jon R A AR AR 11 3t 7R R Ak 0 1 B AR R i [T .
1 F1%,2015,36(5) :1239-1252,1260.

KONG Meng-yun, CHEN Guo-xing., LI Xiao-jun. et al.

[12]

[13]

[14]

[15]

[16]

W& 4r Hr [T, %5 £ TR 2= 4. 2010, 32 (7)
1142-1149.
LIU Hong-shuai. ZHENG Tong., QI Wen-hao, et al.
Relationship between shear wave velocity and depth of
conventional soils [ ]J]. Chinese Journal of Geotechnical
Engineering,2010,32(7) :1142-1149. (in Chinese)
TR KR SRR E B AR A A T A R B
FE S BE BT U0 P ST LT ). A £ AR AR, 2011,
33(6):909-915.
ZHANG Yu-hui, ZHANG Xian-min, CHENG Guo-
yong. Evaluation of compactness degree of interval
soil in soil-stone mixtures by use of shear-wave[]J].
Chinese Journal of Geotechnical Engineering,2011,33
(6):909-915. (in Chinese)
BRI, FIERE. IR B R i R T
BERY 52 w0 B 2R BT 58 L], 50 8% HL AR 5 0 L AL B Ak
2014,31(8) :57-61.
LUO Heng-jun, GONG Fang-yuan, WANG Qing-
hua. Study on influence of maximum dry density on
subgrade filled with earth-rock mixture[ J]. Road Ma-
chinery &. Construction Mechanization,2014,31(8):
57-61. (in Chinese)
WAL RERG AN LRI R Ea i i e
WFgEL)]. 55 + /15,2011, 323 1) :346-350.
PAN Hua,CHEN Guo-xing,SUN Tian. Experimental
research on dynamic Poisson’s ratio of undisturbed
marine soil [ J]. Rock and Soil Mechanics, 2011, 32
(S1):346-350. (in Chinese)
SEET L B e Bk A0 1 TH A B R i R R B
ML K F #1989 (1) 37-42.
WU Shi-ming, CHEN Long-zhu. Poisson’s ratios of
saturated and highly-saturated soils [ ] ]. Journal of
Hydraulic Engineering,1989(1) :37-42. (in Chinese)
E AU VAR HO T A R AR X B 4 AR T R IE Y 5
W D). M5 2 2 4 . 2007 ,13(3) :220-225.
WANG Xue-bin. Effects of Poisson’s ratio on failure
mode and overall deformation characteristics of a rock
specimen[ J . Journal of Geomechanics,2007,13(3):
220-225. (in Chinese)

(F#% 50 70



