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Test study on collapsibility characteristics of cement-improved
coarse-grained saline soil
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(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
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Abstract;: The influence of cement mixture ratio and curing age on the collapsibility of improved coarse-grained saline
soil was studied by indoor collapsibility test on cement-improved coarse-grained saline soil taken from Changji area
of Xinjiang. The results show that the added cement can make the collapsible deformation of soil specimen
significantly decreased over a period of curing time. Under no curing condition, the coefficient of collapsibility has
no obvious change law with cement mixture ratio increasing. However, the coefficient of collapsibility exponentially
decreases with cement mixture ratio increasing after a period of curing time. The effect of the 2%-4% mixture ratio
on the collapsibility treatment is best. The coefficient of collapsibility of soil samples with no cement shows a
fluctuating variation with the curing time increasing. The coefficient of collapsibility of soil samples containing
cement decreases after curing time of 7 days and then reaches a stable value. The effect of the curing age of 7 days
on the collapsibility treatment is best. The improved effect on collapsibility by cement mixture ratio is better than
that by curing age. The coefficient of collapsibility of compacted remolding coarse-grained saline soil with no cement
is still lower than 0.01 and the soil samples are of no collapsibility, which has a big difference with the field
immersion test results. Therefore, the collapsibility can be eliminated by using the coarse-grained saline soil as

backfill and increasing the compaction factor.
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Tab. 1 Physical characteristic parameters of test soil
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Tab. 2 Sample groups
AEEmS SKkE/ % WEE/g-em’ FHEE/gom IR A ORI« #RhTE L) FEP R /d
RX-0-0 6.9 1. 99 1. 86 0+ 100 0
RX-0-2 6.9 1.99 1. 86 298 0
RX-0-4 6.9 1. 99 1. 86 4+ 96 0
RX-0-6 6.9 1. 99 1. 86 6394 0
RX-0-8 6.9 1.99 1. 86 8:92 0
RX-7-0 6.9 1. 99 1. 86 0: 100 7
RX-7-2 6.9 1.99 1. 86 298 7
RX-7-4 6.9 1. 99 1. 86 4+ 96 7
RX-7-6 6.9 1. 99 1. 86 6394 7
RX-7-8 6.9 1. 99 1. 86 8:92 7
RX-14-0 6.9 1.99 1. 86 0: 100 14
RX-14-2 6.9 1. 99 1. 86 298 14
RX-14-4 6.9 1. 99 1. 86 4+ 96 14
RX-14-6 6.9 1.99 1. 86 6 94 14
RX-14-8 6.9 1. 99 1. 86 8+ 92 14
RX-28-0 6.9 1.99 1. 86 0: 100 28
RX-28-2 6.9 1.99 1. 86 298 28
RX-28-4 6.9 1. 99 1. 86 496 28
RX-28-6 6.9 1. 99 1. 86 6: 94 28
RX-28-8 6.9 1.99 1. 86 8:92 28
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3.2 REREY

6 Ffr 7 Sy o ROHLASURE 2 157 4 ¥ Bl 2R 2Pt K
A7 He AR A R il 2, BT I B R O TR W)
KSR IR BUZAK (T 1))

MU RUR A SR (R 0 d) & AF
T, BEKVEEC A 3, R LR R BT R

(d) FE28d

B S TRE 3R 5 4 T B0 IR 4R I 1
Fig. 5 Compression curve with different curing age
ARAC LA H AR A BE RS/, 3K R W AN R P A5
TKRBEMIET LERRBTNE R, S
HIEH, ERMTFTAFPFEMET, KELER
O3 RAE IR BORAC R, BE T TG % T8 i H A 5
Zit R FOK R BB 2 & Lk FIPRMET,
IKPREE A HE 200 ~ A0, it i) i Fa R BR 3%
N, TR R ORI {HRE B K Ve B A



W, 4 KUR R OHDBURLER 5T T I B AR 1 B A 5T 799

556
0.67
—=—0d
——7d
0.4F ——14d
——28d
=
W& 0.2
E
g
0.0
025 2 4 6 8

USTaEy
6 REARYMAKRESIETHNRE
Fig. 6 The law of coefficient of collapsibility varying
with cement content
HE— RN, 4 B 2R K R A b e 32 5% i
R TRE N, RIBEEE WA IE. 2
TR, AT E] 200 ~ 400 K YR B A b R
UKL 15T - ¥ B 2 5 L AR AR N e

0.61

——0% —*—eh
——2% —%—8Y%
——4%
0.4f G
W& 0.2
&
K
0.0
8y 5 10 15 20 25 30
FEAP I /d

7 BERHBEFIPRETEARE
Fig. 7 The law of coefficient of collapsibility
varying with curing age
P&l 7 Jr 7 Ay UKL R 158 1 P 22 Rl 7 47 1 1)
AR 2. PRI RUE Y, AE KT OKTE

BLArbh 020) T, IR BE 2 2 bl 37 97 B 1) 1
e R 2 A A M, R B I 3 B AR AR AR, X
LA G KU 540 T S 90 i) Ta) % 36 958 4 15 B R %K
Josg. SOKRRHEERP 7 dE, BRARAE —©
PR REAR, WFEES R —E M mbl; HEEE 5%
PP ) BE— I, T e AR A A T AR W R
WA TRENEE. BT Lk, Firetn
7 AR ASURL R 15 - VAR M 5 R RORAE X e

YPEGIE 6 FIEL 7, AMERBL, AHH IR I,
—EFEE LR S KR I A b6 R SR B 15T 4 R
T P P S R SR A X B 4.
3.3 BABEMEEM

% 3 PR AAS [E K PR G B b B2 SR 30 I Ta) S 44 T
50 RHH AR R V5t - R T P 1 S i S AN 4
M3 LA, B IR MG R /N T HE
RWAE 0.01, ¥y hAeiEfatkEhoi . tesh, Bifl
SEKBOKRE A 0%0) &4 T, ENELEY
FHASURLER 57 R W Fa R BN T 0,01, Rk
BRaTEER T 1, X515 I 5 IR KIS Fa a5 45
RERK K. AHE KGRI ZE R LW Z5H
FLRURLER 5t )2 P ¥ FE R &k 0. 017 (€ 4 AIIA
8), M T HLTE ABRA 0. 01, hpize et #h 3t + 2.
ST HE R, EERER T E NS E S E LN
R, MR L B R s KRR, Sk
B AT SR ARARSH TR R Z5]. X
R 25 AR O BURL 3 15T - AL B FR e, T
FEURHAGURE 2R 15T AR by m] SEORE R AT 0 B, 2 T E g
8 v RELASURL 3 15T 4 52 R B vl W 25 o RO R - 1
Rt SRR B Ty, RAWEN TRET
FET

®3 BEEFTR(RPBREBAR, RAREERBK)

Tab. 3 Statistics and evaluation of collapsibility

KIS E/ % FRpr ) /d

RAKES/KPa S KPR /mm #FG & /mm

AR R B /mm EFERE/ 0 R

0 200 —2. 287 —0.031 150 0.02 E |t 4R
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7 200 —0.199 0. 04 150 —0.03 E| ] a3
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Tab. 4 Coefficient of collapsibility based on field immersion test
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Fig. 8 Compression curve for field immersion test
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