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Comparative Experimental Study on Deformation Characteristics of High Liquid Limit

Soil under Different Dry and Wet States
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Abstract: In order to further reveal the internal mechanism of the influence of solid-like bound water on the
deformation characteristics of high liquid limit soil, the difference in the influence of different bound water
contents on the deformation of soil samples was analyzed through the comparison of dry and wet sides. Four
types of high liquid limit soil with different water contents at the same dry density were used, and a low liquid
limit soil was used as a comparison sample to carry out a deformation test. The volumetric flask method was
used to test the content of adsorbed bound water in each test soil sample. SEM and XRD tests were carried out
from the micro level of the soil sample, and compaction tests were conducted on each soil sample. The points
with the same compaction degree and different water contents were selected on the compaction curve as the
initial control targets for compression tests, so as to compare the deformation characteristics of the dry and wet
sides of the compaction curve of high liquid limit soil.
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Table 1 Test results of basic physical property indicators of experimental soil samples
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TR SCE wC 37.80  39.40  22.80 36.7 2.74 74.5 34.6 CH
S TC 42.64 2411  33.25 33.5 2.74 56.3 32.4 CH
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Table 2 Adsorbed bound water content of soil samples
L FEG S W B 45 6 K B B,/ % SE-BIME/ %

WC-1 30.3

30.5
WC-2 30.7
TC-1 27.1

27.2
TC-2 27.3
BM-1 28.3

28.4
BM-2 28.5
LG-1 22.6

22.5
LG2 224
CS-1 13.0

13.3
CS-2 13.6
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Figure 1 SEM images of various soil samples
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Figure 2 XRD patterns of various soil samples
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Table 3 Mineral composition of soil samples
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wC 69.2 1.1 11.6 18.1
TC 39.2 0.7 33.0 27.1
BM 47.2 0.6 30.3 21.9
LG 74.1 1.2 15.2 9.5
cS 90.4 0.5 5.3 3.8
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Figure 3 Wet compaction test results

F P 3 AT A g R e R T BR A L, v R
B B K R B KT N R R
A B 22 XE LU R 0 W B 25 5 K IR BR v IR RS 2
K E N T R o 3R IR O W 2 S K A
AR T R A P S5, T L FE 2 AR A A I B 2
B K L A BORE BN BT DL R BR b A e i
K AR AR BR i R 8 B AR R A
34 ERABEER

AR o 5 3 6 2 2R BT Af o 1 T S KR
AR A 2, DA r 3 IR PR 1 8806 8500 TR IR
TR £ 93260 .90 00 He 5252 T MM 5 7K =R 1 AT S 4
UG CN N RIS N DO NASEINS Y AN Gl 44 ey
TR 5D K A v 0 B 45 5 7K R AR T AR B —
K B 6 LB HE 45 5 A 2R 46 LB LG, 9 4R AL
FLBR e (D AT TR S R InR 4R

et 1

—1 (1)

[ A—
€y —

G
14+ —w,
O

el MW IRA BALBE L , e B IR FLER L, w,
BE &5 5 7K 3% 0 5 0, 0 455 KB B (R B REEE B K P 1
W 1.3g/em™ ) ;G LR

F4 WHEEXETHMUESKERILIEL
Table 4 Water content and void ratio on both sides under

corresponding compaction degree

\ \ A
H RS FEE/ AKE/Y% EROE N
FLB L e
== /0 . 3 N B T
BE RO e D) ey g RO ey g
88 1.43 12 35 0.92 0.53  0.17
wC
85 1.39 10 37 0.97 0.63  0.20
88 1.53 13 29 0.79 0.41 0.14
TC
85 1.48 11 31 0.85 0.50 0.18
88 1.43 14 32 0.92 0.48 0.20
BM
85 1.38 12 34 0.99 0.59 0.24
88 1.50 12 26 0.82 0.45 0.24
LG
85 1.45 10 28 0.88 0.55  0.28
93 1.74 12 20 0.55 0.24 0.22
CS
90 1.68 10 22 0.59 0.32 0.25
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Figure 4 Compression on both sides with 88% compaction
for high liquid limit soil and 93% compaction for
low liquid limit soil

P T ) s 52 8 s 94 PR R A 5 K R A
ZERR AEA R 4 B A F T SR A0 rp W B 25 45 K
i 4 SR R S SY (S I N o =
9 1 47 A2 AT BR o B R 5 5 oK B AR, TR
N 55 7K S A 25 /AN AR TR] TR 56 B2 TR A [ 5 7K SR



% 64

AEH,F AR FERRET HRMETHHMET LA RL 103

R PR 0 1 28 I 52 ) A R o
MR SR AR, R AR B 5 PR o TR R Y
TR R EIRIE— IR 8 BN 2% R
JE4i B AR T .
b A 3/ kPa
0 100 200 300 400

—_—
(=}
T

R 47 5 /mm
"

[ 35}
(=}

F—=—1 WC85 —=—jl WC85
—— T TC85 —o—li TC85
——}-BM85 ——i BM85
v LG85 v LGS5
—— T CS90 —o— CS90

5 BHkRMRT85% IREMR LT 0% ELETHEMERE

Figure 5 Compression on both sides with 85% compaction

2.5

for high liquid limit soil and 90% compaction for

low liquid limit soil
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Table 5 Compression modulus and compression

coefficient of soil samples on both sides

. FE i/ MPa 4 ZH/ (MPa™ )
R X ;

BRI pir ] T A
wC 9.66 16.95 0.20 0.11
TC 11.17 18.35 0.16 0.10
BM 11.11 18.52 0.17 0.10
LG 11.17 22.47 0.16 0.08
cs 18.02 19.05 0.09 0.08

F 2% 5 AT A0 o AR PR 3 T ) R 4 A e R
A8 25 BORH 25 BRI PR DR A e 9 R 4 3 0 e
Je g PEREXI AL T 00 .

FLBR HE 37 b B 5 SR B, AL B HBOA,
AN, Rz, T8 52 o LA R AL B X v R RR 1
(8 A2 T R PR HE AT 23 B IR, S 25 R BB 45 5 K B S
HE L fige 6 o i PR A LB L 2 AR IRR R AR 2,

B SRR L A be R i M ReAH T, FE BT AP S .
PR Ay 8 Y B - 7E e S5 R A [R) R 38 A0 ) W B &5 G K
B IS KT 0, BT DL W B 45 G K R AR A Y —
A5, e B A R T Y A AL BR L B N TR
FLAL B bE , AH [A) F 55 BT e PR 4 0 A0 %) A 280 L B
Fb Al B /N F T AR PR W 22 B . R, BT
A R R 45 AR T A A AT G A BCALBR LG R
B A AL L /N, R Y R 45 i DN

DA B 285 6 7K Fr i AH 223K WC R CS LA
1553 M, HER R L B bE Y A28 Ak BE 7 AT 40 A8 Ak
K6 fT 7 o

0.8
—=— T WC88 —=—li: WC88

—o—F W85 it WC85
——FCS93 ——i CS93
0.6 ——T1 CS90 —vii CS90

oo

0.4

0.7r

HALER L e

1 10 100 1 000
B i 4k /kPa

Bl 6 WC.CSH MFLAELL E 4 th 2%
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conventional void ratios
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