F40E FH3W
2018 4E 3 A

# + 1T
DOI: 10.11779/CJGE201803011

27,

ook
Chinese Journal of Geotechnical Engineering

Vol. 40 No.3

BT HRZ A TSIEIE VA 28R

2018
ROE SRR R E
MR

28, REXTS
(L RTINS L TRBIAR, YO0 W3

210009; 2

BAEA’, Z#ER"
LB AR TR REB ARG 7L
L7 Bat 210009; 4. §

WHLR 2 L TR AL

YL7% Miat 210009; 3. FRASRMERRA A RAR

WL B 310058)
7 O NERHEAERIR SRR CRR, ST EAA AR RIAR & & FC A% E D, IR SR T
R AR 52 . BRa0 45 R«

AT
s PHHARIE AR — &5
AHKIEA =R T BRI AR A EL, HRLANRIR AR IRt RS A SRamki 1 A 22 FLRR

L ey RAEIR G RHE ZLBUR WHEAIRES , SIASH b 5 m IR KH AR IR GRS AHRL 1 B SRR L i o AR L5 4R %o
6 4 B FC 3N, BAAHRE DALLIRE A FHY CRR JoPR G A RREAAE . I
A, BATANR FC A D, FAHLIRLE 4B CRR #BBE eq, A1 KT F4AK .
FACAHGIRLR AR CRR 1 — MR A fadr, HFiE RIELUTF I R RO R .
KR MANRIRARE: ALBRRE; FUREACRG: kg
FE 5SS TU441 XEkFRINES: A
fEEEN: B B191-), B

El

AR BT HRAEMCRETE T eg A HHb
; HZEFLBREL
XERS:

1000 - 4548(2018)03 - 0475 - 11
Mo, EENARE RIS R HT T, E-mail

-mail: qw09061801@163.com.
Experimental investigation on liquefaction resistance of fine-coarse-grained

soil mixtures based on theory of intergrain contact state
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Abstract: In order to investigate the liquefaction resistance CRR of fine-coarse-grained soil mixtures, a series of undrained

cyclic triaxial tests are performed on the fine-coarse-grained soil mixtures with different values of fines content FC and relative

density D,. According to the theory of intergrain contact state, the mixtures are categorized as coarse-like soil, intermediate

behavior soil and fines-like soil. The skeleton void ratio ey is used as the grain contact density index to describe the intergrain
contact state which composes the skeleton of mixtures, and the parameters b and m are used to characterize the contribution of

the fines and the coarse grains to the transition between coarse-like and fines-like behaviors in mixtures. The test results show
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that as FC increases, the CRR of mixtures with the same D, decreases first, and thereafter it remaines constant. In addition, the
=

CRR of mixtures with different values of FC and D, decreases with the increase of ey.. Moreover, the test data obtained in this
decrease in CRR and an increase in ey is then obtained

study reveal that ey can be used as the index to uniquely evaluate the CRR of mixtures, and a power relationship between a
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Fig. 1 Intergrain contact state of fine-coarse-grained soil mixtures
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Fig. 2 GDS hollow cylinder apparatus test system
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Table 1 Physical properties of fines and coarse grains of

fine-coarse-grained soil mixtures
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Fig. 3 Grain-size distribution of fine-coarse-grained soil mixtures

with different fines contents
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Fig. 4 Intergrain contact state and void ratio of specimens
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Table 2 Cases of undrained cyclic triaxial tests on fine-coarse-grained soil mixtures

WA iR E ENEE FLRRLE A (EMSOUEE W diRiEE XSS FLRRE M (RSSO
i FC/% D/% e W& CSR Hi5  FC/% D% e K& CSR

S1 0 30 0.77 1 0.245,0.261,0.290 S22 35 50 0.34 3 0.190,0.193,0.205
S2 0 50 0.70 1 0.292,0.301,0.325 S23 35 70 0.30 3 0.233,0.240,0.256
S3 0 70 0.64 1 0.334,0.345,0.375 S24 40 30 0.41 3 0.160,0.175,0.210
S4 10 30 0.59 1 0.242,0.255,0.270 S25 40 50 0.37 3 0.200,0.213,0.240
S5 10 50 0.54 1 0.285,0.291,0.315 S26 40 70 0.33 3 0.244,0.256,0.275
S6 10 70 0.48 1 0.320,0.331,0.360 S27 50 30 0.50 3 0.160,0.175,0.198
S7 20 30 0.43 1 0.223,0.241,0.265 S28 50 50 0.45 3 0.200,0.208,0.218
S8 20 50 0.38 1 0.268,0.282,0.302 S29 50 70 0.40 3 0.235,0.245,0.256
S9 20 70 0.33 1 0.312,0.335,0.380 S30 60 30 0.60 3 0.160,0.165,0.185
S10 25 15 0.41 2 0.260,0.312,0.350 S31 60 50 0.54 3 0.190,0.195,0.205
S11 25 22 0.40 2 0.241,0.280,0.302 S32 60 70 0.47 3 0.250,0.265,0.285
S12 25 30 0.38 1 0.220,0.232,0.253 S33 70 30 0.69 4 0.160,0.166,0.178
S13 25 50 0.34 1 0.238,0.255,0.280 S34 70 50 0.62 4 0.197,0.213,0.241
S14 25 70 0.30 1 0.260,0.265,0.290 S35 70 70 0.55 4 0.243,0.256,0.273
S15 30 15 0.39 2 0.241,0.285,0.303 S36 85 30 0.84 4 0.160,0.163,0.180
S16 30 22 0.38 2 0.210,0.236,0.275 S37 85 50 0.75 4 0.197,0.206,0.228
S17 30 30 0.36 2 0.198,0.205,0.225 S38 85 70 0.66 4 0.241,0.251,0.261
S18 30 50 0.32 3 0.190,0.196,0.205 S39 100 30 0.98 4 0.157,0.160,0.170
S19 30 70 0.28 3 0.235,0.243,0.251 S40 100 50 0.88 4 0.186,0.191,0.208
S20 35 15 0.41 2 0.170,0.185,0.208 S41 100 70 0.78 4 0.243,0.260,0.295
S21 35 30 0.38 3 0.160,0.170,0.185

£ 3 $ATERET .

& I

S o6 Soel

=0l =

0 2 46 810121416 18 2 4 6 8 10 12 14 0 2 4 6 8101214 16 0 5 1015202530354045 50
KN KN KN KN
(a) (b) (e) (d)

3 WIERS
HRMRCR SRR LHIRIT &

3.1

5 T REIFKIZMRTSHAERIR &R R HK AR Z#Hit 45 R

Fig. 5 Undrained cyclic triaxial test results of fine-coarse-grained soil mixtures with different intergrain contact states
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Fig. 6 Relationship between cyclic stress ratio and number of
cycles to liquefaction failure of fine-coarse-grained soil

mixtures with different fines contents
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Fig. 7 Cyclic resistances of fine-coarse-grained soil mixtures with
different fines contents
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Table 3 Characteristics of coarse grains and fines and liquefaction criteria for fine-coarse-grained soil mixtures
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Fig. 12 Liquefaction resistance versus skeleton void ratio of fine-coarse-grained soil mixtures
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