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Research on Creep Characteristics of Blow-filled Cured Lightweight
Soils under the Action of Wet-dry Cycles
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Abstract: A new curing technique was used to treat blow-filled soils with high moisture content. The
influence of this technique on creep deformation and shear strength indices of cured lightweight blow-
filled soils was studied using triaxial rheometer, considering the number of wet-dry cycles, confining
pressure, and initial static deflection stress. The test results showed that the blow-filled cured light-
weight soils featured the advantages of low density, light mass, and high strength. Increasing the con-
fining pressure, to some extent, could effectively alleviate the creep deformation of the soil, whereas

the initial static deflection stress had less effect on it. The first seven wet-dry cycles had the greatest ef-
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fect on the soil's damage stress, after which it remained basically stable. The shear strength indices, c
and ¢, decreased gradually with the increase in initial static deflection stress, and showed a pattern of
initial decrease followed by a gradual stabilization with the increase of wet-dry cycle numbers. Both in-
dices decreased exponentially over the first seven wet-dry cycles, and after that, the changes were
smaller and gradually formed stability. Based on the relationship curves between ¢, ¢ values, and
time, predictive equations for ¢ and ¢ values of blow-filled cured lightweight soils under different de-
flection stresses were constructed, respectively. By examining the development of creep curves and us-
ing regression analysis with confining pressure, initial static deflection stress, and wet-dry cycle num-
bers as variables, a predictive model for the creep deformation of blow-filled cured lightweight soils
was established, and its feasibility was verified. The results can provide a theoretical basis for practical
engineering applications.

Keywords: blow-filled cured lightweight soil; wet-dry cycle; creep characteristics; shear strength pa-

rameters; constitutive model
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Table 1 Basic physical indices of blow—filled soils in Tianjin Binhai
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% (gecm ) % MPa
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Table 2 Preparation method for blow - filled cured light-

weight soils
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Table 3 Creep test scheme
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Table 4 Specific test schemes

LR/ NG T )
W R {552 71 W18 5/ kPa
N3 /kPa B

20 50.,100,150,190.220.250.,280
40 50.,100.150.190.220.250.290
60 10 ’ 50.,100,150.190.230.260.300
80 50,100,150,200,240,270.310
0 50.,100.,150,200,230.,270.,310
10 50.,100,150.190,220.250,290
40 20 ’ 50,100,150,190.220.,250.,280
30 50,100,150,190.220.,240.270
0 50.100.,150.200.250.300.350
1 50.100,150.190.240.270.310
3 50,100,150,190.220.250.,290
40 10 5 50.100,150.180.210.240.270
7 50.,100,150,170,200,230.,250

10 50,100,150,170.,190.,220,240
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Fig.2 Strain-time relationship curves for blow-filled cured

lightweight soils under different confining pressures
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Fig.3 Strain-time relationship curves for blow-filled cured
lightweight soils under different initial static deflection

stresses
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Fig.4 Strain-time relationship curves for blow-filled cured
lightweight soils under different numbers of wet-dry

cycles
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and numbers of wet-dry cycles
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Table 5 Specific parameters
B AE B LIRS
50 100 150 190 220 260 290
A 5.290 2 6.694 6 6.694 6 8.039 2 9.742 0 10.680 6 12.479 0
¢ B 3.5252 3.4759 3.4759 3.8409 3.5200 4.139 3 7.762 4
D 113.885 91.996 7 76.997 57.508 46.881 30.728 6 4.1454
H 1.8870 2.038 3 1.646 5 2.310 01 1.978 2 1.6132 1.769 8
@ I 7.7316 8.1550 10.011 4 6.108 0 7.722'5 6.379 5 7.9831
G 17.629 3 1.3758 15.087 5 12.1651 9.1024 6.606 4 4.089 3

ﬂvT%iﬁi‘fiﬁﬁﬁiﬁ??‘éﬁ/\f(1)5/\f(2)E‘J

e P, 3 A 1 ) S 200 kPa i R

O[] Al 2 5

J‘Eﬁﬁté{u JRIE SRS A AT AR WA 8 PR

K A [8] il I W S5 [ b A o A A iz AR

it A A3 BATIHH BRI S ML 6.
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80 16 Table 6 Parameters under different confining pressures
0 —iEaE R/ ¥ R B
60 %\“\a\g_e_ﬂ = kPa L M N R’
< S
50 8 20 —0.2527 3.1259 0.773 4 0.999 5
40 — 4 — 40 —0.278 5 3.763 2 0.763 4 0.998 4
0 4 812162024 96 0 4 812162024 96
B 1E) /b i 1E] /b 60 —0.293 2 4.392 6 0.754 8 0.993 4
(@ <A () ol 80  —0.3245 48706 07445  0.999 1
K8 IR R S E L AR I - - : .
Fig.8 Comparison between experimental and calculation re-
cults i 6 7T 1, %%é‘ﬂz'ﬁlﬁlﬁ/\”ﬂﬁ
= Ox0;+ Z (4)
i 8w LLE th 3T 2 5 il e 45 R i W & M= Ox0,+ Z (5)
FE R, B AR SC 4 i W L [ A6 5 5T - T B e N= Oxo,+ Z (6)
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Table 7 O and Z parameters

28 O z KRB R
L —4.765E—4 —0.2297 0.999 2
M 0.029 3 2.572 2 0.999 7
N —0.0011 0.782 9 0.998 6
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AR H I Xt M lmﬁr/}?ZHH%*ZL THVE A B

T RAER IR o P R I 7 il 2R
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Table 8 Parameters under different initial static deflec-

tion stresses

B 46 15O ZH LEPEY 1
M) /kPa L M N R
0 —0.2845 3.4936 0.799 6 0.998 6
10 —0.2965 3.6468 0.814 1 0.999 4
20 —0.3045 3.8012 0.8216 0.996 7
30 —0.3136  3.9726 0.8324 0.999 3
x99 oMYSBHEE
Table 9 Q and Y parameters
ZH Q Y KRB R
L —9.53E—4 —0.2855 0.998 2
M 0.0159 3.489 8 0.998 6
N 0.001 1 0.801 1 0.999 6

R AN TR] A0 B3 KT WS [ Ak % 5 A
g ] il 2 R 22 X (3) BEAT T3 1 B S 8
310,

2

F10 FETFEBRIRBSHE

Table 10 Parameters under different numbers of wet-dry

cycles
RRTAIEAN Z K LEESE 3
14 L M N R
0 —0.284 5 3.493 6 0.795 6 0.9916
1 —0.287 5 3.5126 0.817 7 0.993 5
3 —0.2924 3.526 4 0.836 6 0.987 8
5 —0.296 6 3.0324 0.842 6 0.995 1
7 —0.297 6 3.546 2 0.855 4 0.996 2
10 —0.302 3 3.557 8 0.868 7 0.997 1

AT R 10 KB, & S S TR0 R R
A

L=Wxxn+X (10)
M= Wxxn+X (11)
N=Wan+X (12)

AP, W XY RESEE, BARSHLE 1L,

F11 WHXBHF
Table 11 W and X parameters

SH w X XA BR
L —0.0017 —0.2859 0.997 1
M 0.005 9 3.5025 0.998 2
N 0.006 7 0.807 2 0.9915

AT T 9 11 BUE AT & B, S B E N,
OB L .M N B A AR

1

L—fg(o*gg+z+ Qxq+ Y+ Wen+ X )(13)
1
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1
N:§(0*03+Z+ Qrq+ Y+ Wen+ X )(15)
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Fig.9 Validation results
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