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Study on the mechanical property and wetting-drying cycle durability of
cement foamed lightweight soil

HOU Zhijian' ,WANG Aitao* ,GONG Yankun' ,LI Gaobo® ,JIANG Hongguang' ,YAO Zhanyong'
(1. School of Qilu Transportation, Shandong University, Jinan 250002, China;
2. Shandong Hi-speed Group Co. , Ltd. , Jinan 250098, China)

Abstract; In order to reduce the engineering cost of foam lightweight soil and improve its engineering applicability,
this paper used the silty clay to replace zero, 25%, 33% and 40% cement to prepare foamed lightweight soil
(FLS), respectively. The unconfined compressive strength tests and splitting tensile strength tests of FLLS were
carried out with different soil contents. The dry and wet durability of FL.S with different soil contents was evaluated
based on the water absorption tests, drying tests and wetting-drying cycle tests. Results showed that the strength
of FLS decreased with the increase of soil contents. When the soil contents increased from zero% to 40% , the
compressive strength and splitting tensile strength of FLS cured after 28 days decreased from 2. 88 MPa to 1. 02
MPa and 0. 57 MPa to 0. 2 MPa, respectively, which presented good linear relationship. With the increase of soil
contents, the FLS was much easier to degrade under wetting-drying cycle. When the soil content increased to 40 % ,
the softening coefficient of FLS reduced to 0.75, and the strength decreased from 1. 02MPa to 0. 78 MPa after
wetting-drying cycle. It is suggested that the amount of soil contents in FLS should be less than 33% as roadbed
filling and 33% ~40% as embankment filling.

Key words: foamed lightweight soil; silty clay; unconfined compressive strength; wetting-drying cycle; durability
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Tab. 1 Physical properties of test soil sample
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Fig. 1 Particle size distribution curve of test soil sample
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Tab.2 Chemical composition of cement

4y Si0, Fe,O, ALO, CaO  MgO SO,
SR/% 22 4.2 5.2 63 1.5 2.2

®3 AFXBRIEALLZIT
Tab.3 Mix design of foamed lightweight soil

Kk  LFEE/ KB
+ i o R (U7 S
s Bk g/ (£+Kk &/ /0
v =/(kg - . . w=/(L-
. (kg - ’HE (kg - .
m ?) i o . m )
m °) JiiE) m*)
1 0 533 0 266 556
2 140 399 25% 259 561
3 187 355 33% 257 561
4 225 320 40% 256 561

AU H bR Bk 800 kg/m?, Ji{Eh 180
+20 mm, BCURRCEEREN ) 3 5KERBE, L
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Fig. 2 Foamed lightweight soil samples with different

soil contents

2 hEMERE
2.1 ZMRHGIERE

(2 % BE BT RLYE ) (JTG D30-2015) Hr 225k
TR TR B2 57 - TS i o 2 B R DX 9 B AN I T
1 MPa, B3ZIXHUESREAKT 0.6 MPa. 14 3
FEoR , WLURHR BT e 0 DR 518 BE R 73 3 0 301 B 388
BT, Ho R 45 s DA A TR ik
AP, TR o e e B iR B e K YR KAk
PR, BEE R PR LSRRG, IR L
(9 BEEAN T REAR. 24 LAk B 000, JEIRER T
) 7 d AN 28 d PLE RS> )N 2. 17 MPa Fll 2. 88
MPa, J& g FHRXAET 1.0 MPa #3231 25K
BB EWINK 4006w, 28 d P G EERERE
1.02 MPa. %82 Bl B 42 i A2 J e e, ok
T 2 B DR X B0 i B BE T 5K, A R LB B
3300 AWIRER L MR L, BEi 18
BT BE AN T 404,

3.0
—=— 0%+
——25%+
2.5 b—4—33%+
a2
o v— 40%+t
=
B 20
e
=5 SIS 8
:15 1.5
% B PRARE R =1.0 MPa
ﬁ 10 [ i sy — s o s i i e e
______ oD MEBEIR=0.6MPa _
055" =
. . . . L )
0 5 10 15 20 25 30

FeP i Id
B3 FAEiIBELFRERLITMRRERE
Fig. 3 Unconfined compressive strength of foamed

lightweight soil with different soil contents
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Fig. 4 Splitting tensile strength of lightweight

foamed soil with different soil contents
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Fig. 6 Compressive strength of foamed lightweight soil

under different water saturation conditions
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soil with different soil contents
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Fig. 8 Dry mass decrease rate of dry wet cycle
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Fig. 10 Dry-wet cycling strength ratio of light weight

soil with different amounts of soil
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