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Test research on three-dimensional swelling pressure of
remolded expansive clay

XIE Yun, CHEN Zheng-han, SUN Shu-guo, LI Gang, FANG Xiang-wei
(Department of Civil Engineering, Logistical Engineering University, Chongqing 400041, China)

Abstract: A series of tests were conducted for the unsaturated expansive soil using three-dimensional swell-shrinking device. The
three-dimensional swell-shrinking characteristics of remolded expansive soils was studied. According to the test results,
three-dimensional swelling pressures are unequal. The lateral swelling pressure is smaller than vertical swelling pressure. The
swelling pressure of remolded expansive soil is decreasing with wet-dry cycles. And a small strain could bring obvious decreasing of
swelling pressure. The logarithmic relation between lateral pressure and strain is proposed. A formula of vertical swelling pressure
with initial water content and dry density is given.
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%e /% gem® %S /% /gem” %S /% /gem®
1-1 1.5 2-1 1.5 3-1 1.5
-2 9.85 1.6 22 9.85 1.6 32 9.85 1.6
1-3 1.7 2-3 1.7 33 1.7
1-4 1.5 2-4 1.5 34 1.5
1-5 1332 1.6 2-5 1595 1.6 3-5 1595 1.6
1-6 1.7 2-6 1.7 3-6 1.7
1-7 1.5 2-7 1.5 3-7 1.5
1-8 1595 1.6 2-8 1732 1.6 3-8 1732 1.6
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1-10 1.5
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1-12 1.7

AT SR NP R AV S VAN N S
EEE TSR, BN 1 kPa KIS ),
fEARE . RIS ZE. ATk, Ao F i
SR AE AR (K TOT AN FB [ I InoK, S g5z )
I HE A5 R ALY R T Bl R BRAT, R e
= AN AR AR TR AR 2 R 0. FI iR
AR 3RS I K, K BB RN N T
0.01 kPa IR AltJEFc L, LRI FRIBZINK I Bk kR F i
K7,

MCHIRARIA RGN, SEREAT = I e,
WAFICZAK Sy, BOARIIRE. S5, T ulkE A
AR/, 4 2 RIIZ 50 W HLFH 22 Tk ke
BUFE 24 b Ja, Lfoinoctt, frEs R 2
S, UK = B2 KT, Wt e A2 3 K

e AT I ik S6 i, SEBEAT 1R
JiRse, ARAFERKIZ IR E 5, IR .
SR PRSP J5 T, AE2Os T A A T
IEH]0.05 mm, fF =K DB E S, eIk
I FRIBZIK Jg B PR BT M 3R, %07
] AR TG R IA E) 0.10 mm, Wik, HE%
T3 T K BZAK 3/ N 21 0 Ay ik, I ) RAFS 2%
3 T AP BEAR JT RN [ A2 7 2 1A R OR AR

3 EWIK LA =1 2K AR A

3.1 B ik o B R R AR A A
R 2 0 = RT3 K AR E AN R

(1 8 ) I S . RAT AN, ¥RKJA 2~3 h &%
[ B2 B LIE B KAE, X 4 PR
(] 25 7K AR PR A A AN [ 85 FEE I 11 8 i 2
Py BN AR AL i 13 R A, IRl il 2k il A
7 FH B 72 B2 L o g i LA A T g 1
RIA], BEEKIRRN, LRI SRS,
HI T B REI AR 2 2B, IR AN REREI, (4%
W BZIR T P s K, 2K T 5 I Ta] 5 e ok
Fo B, AKHAMZAK S A AN, KT
(Mg it e, SIS/, LAEEEASA A,
2 SE RN AR N Y AP SN E T (APENEE E S TR TN
& MG EEARIE S IG5 KRG, HlkREK
HAR, TPAKHIEDR, W LU A K LK R
RIS, R g AT LAE RUAR i AOfEL, SRR A
FIPCUnA RO S A — FE e e A K
JARK - AR O ) SR RREAG, AR 2 AT RN 5K
KIFA FBCLIRBUZI . WA TR e,
T A AR LR o 7] 7K A (Rl T P
K, ACH R ETRER 1.7 gom’ I, [
PR PN LR

R2 AFARZIFEREKS

Table 2 Vertical swelling pressure at different times

W Ak®E TEE ARHZimin %MK kP

B /% gem” 30 120 300
1.1 985 15

12 985 1.6 150.3 148.7 151.7
13 985 17 229.6 400 402
14 1332 15 60.7 76.9 814
15 1332 16 76.5 100.1 116.5
16 1332 17 210 3119 352
17 1595 15 56.7 68 67.6
1.8 1595 1.6 85.3 101.7 98.1
19 1595 17 210 276 313.2
1-10 1732 15 389 58.5 619
11 1732 16 478 79.9 79.1
12 1732 17 99.7 237 2563
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Fig.4 Vertical swelling pressure-time curve
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Fig.3 Swelling pressure of remolded expansive soil
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G5 /% /gem®  /kPa  /kPa  /kPa

1-1 1.5

1-2 9.85 1.6 1517 767 88.5  0.544
1-3 1.7 402 2713 266.6  0.669
1-4 15 814 34.1 256  0.367
15 1332 1.6 1165 589 484  0.461
1-6 1.7 352 2468 2157  0.657
1-7 1.5 67.6 26.8 243 0.378
1-8 1595 1.6 98.1 486 427 0466
1-9 1.7 3132 2106 2083  0.671
1-10 15 61.9 25 268  0.418
1-11 1732 1.6 79.1 38.1 366 0473

1-12 1.7 256.3 179.6 168.1  0.679
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Fig.5 Three-dimension swelling pressures-time curves
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Table 4 The formulas of vertical swelling pressure

Fa gom® BT LN
15 P, =-4.9247 w+ 146.78
16 P, =9.366 4 w243.48
17 P, =18.244 w+588.02
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Table 6 Vetical swelling pressures

WA KR TEE Po,/ kPa

w5 /% / gem™ | 5 3 4
2-1 9.85 1.5

2-2 9.85 1.6 151.7 125.3 117.8 115.2
2-3 9.85 1.7 402 364.2 345.9 341.6
2-4 13.32 1.5 81.4 54.1 43.7 39.8
2-5 13.32 1.6 116.5 78 65.4 58.1
2-6 13.32 1.7 352 313.2 298.4 265.1
2-7 17.32 1.5 61.9 26.4 25.1 249
2-8 17.32 1.6 79.1 56.2 48.9 46.2
2-9 17.32 1.7 256.3 203.2 198.3 187.6
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