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Abstract: In order to perceive the relationship between strength and sand content of soils stabilized by cement mortar and find
out the useful formula for engineering applications, the characteristics of strength and deformation of soils stabilized by cement
mortar and the influences of sand content and age were studied through unconfined compression tests. It was indicated that the
strength of cement-treated soils was greatly improved through mixing of some sands; there was a best sand content when the
cement content was fixed, and the deformation coefticient (£5,) and the unconfined compressive strength (g,) were the greatest
under the best sand content; there was a peak value in the stress-strain curves of soils stabilized by cement mortar, and the type
of stress-strain curves was strain softening, the residual strength increased with the increasie of sand content; when the cement
mortar mixed-in-place piles were used to improve soft soils, the geostatic stress in composite ground and additional stress in
underlying layers increased a little even though the sand content and displacement ratio were considerable.
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Table 1 Physico-mechanical indexes of the soft soil
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febw 1.64 66 1.76 18.0 2.00 0.66 2.07 1.59 6.2
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UL, A T RS TAERI IR, RFE IR
PrdfE =5 R, ASKA 70.7 mmX70.7 mmX70.7
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R A2 5
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Table 2 Average value of g, of soils stabilized by cement mortar

under different sand contents WA : MPa
T/d
% 7 14 28 90
0% 0.0836 0.2866 0.3328 0.5047
15% 0.2118 0.2445 0.4556 0.6629
45% 0.1610 0.2640 0.4000 0.6183
75% 0.2119 0.2613 0.3789 0.5738

x3 FRBHETHAHEE
Table 3 Densities of soils stabilized by cement mortar under

different sand contents

S5/% 0% 15% 15% 75%

p l(g.em™) 1.84 1.88 1.96 2.02
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Fig. I Relationship between gravity density and sand content of

soils stabilized by cement mortar
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Fig. 2 Relationship between geostatic stress of composite ground
and sand content
(Kt SR KPERP SRR P e n, Ao
RN X 8 SN N, AR B BRI
JINAANITE &5 SUpNIFHING
2.2 KRB LIREFIES
(1) BRSO PO 3 1) 520
P 3 25 T ANRIR S A K e b 3R [ A o i BR 7t
Hs S PERB IR Z )G R . K 3 DL fEA
FIREIR, AKPERPIR AL o 5 B a0 B 8 n JF:
ERZMEI KGR AWTTE, @ CRFRB T
IKVEREIR AL 50 I KA As
(90~ o)
Guo
A qus ARSI R AR T PR GT s, I

As = 100% (1)

1 S=15%, 45%, 75%; qu WBWEN 0% FikFEm
T R A H i

P 4 25 T AN 0T ) K e b 52 1 4 = el BR e
JEe 5 P Y A FB D 1 2 ] () G R o B 4 T DU

WriB N, WA IR T R s .
HAE, fEAFREEHIT, BB RRm, PohomE
A FE R K KIEBALL N 10% 1, fE7E— A et
B, EZBWET, KERKE L AP0 R
PR, MBI R TN, BB RN,
Pr s 2 8, HamE s mBoh B3, M8
FEI AN, PO SRBEA FTBRAG . FEA SR SAF T,
BB EN 15%.

G4, 7 ARSI, BAb RN 096 IHAREPT R g
J30.08 MPa, &bl 15%, 45%, 75%H, Kb
F W PR REE /A 0.21, 0.16, 0.21 MPa,
BEATE IR T 153%, 93%, 153%. Ak, #EK
e B NG R RD, ] DL e AR

07 r g —o—d ——14d
’ —e—28d —=—090d
0.6 - o
g 0.5 ¥
o4 C
&
=03
02 -
E 0.1
0.0 ! 1 1 L 1
0 15 30 45 60 75
Bt%

B3 ZMRMEBESEWEBHXR

Fig. 3 Relationship between g, and sand content
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Fig. 4 Relationship between ratio of strength increase and sand
content
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Fig. 5 Relationship between g, and age
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Fig. 6 Relationship between ratio of strength increase and age
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Fig. 7 Complete uniaxial stress-strain curves of typical test at the

age of 28 d
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Fig. 8 Relationship between failure strain and sand content
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Fig. 9 Relation between Es; and sand content

[oS=0% A S=15%

oN=45% 0 S=T75%

lsu/MPa

0 ] 1 1 1 1 J
00 01 02 03 04 05 06 07 08

A PR PR M Pa

E 10 THRAHSRERBEMNEEXR
Fig. 10 Relation between Esj and g,

3 % 5

KPR I I R LR BER R A 1, Hobh R
MEsZ, R TARBAL. BE. ERLR. &
K B4, SR e IR R S 2,
Bt AR B (R A, KRR B AL O 3R
AN IR, — KR KA JBe 45 44 FH



610 o

2008 4

FEAEHT, R R TR 5 4 A 5 - R 11
BHAER, BRG], BRRNRL, —HESHK
A AT A TR 2 R N BN RS W SR
[t £ = A G I R PU s 5 BE kB, WP 1 B 00 4k S i3]
ARR K YRS H AL A ) st B AL TR PR (K 5w, &
TG RILL T LA A

(D) fEKPE BN B, WA K
Je LI 5RE -

(2) —EKEBALT, fHE—DintEBna,
A 7K e e S 19 - 5 P e e AN T 2R Kl K

(3) 7KUY Ab J [k - 55 AU L PRy B g 13 A% il 2
PG WY A (UL, W2 ) 8 O AR i N AR AR Y i 2%
FCHR A% i P B 45 b BEFC 494 I i 19

(4) SRRV RE SR A+ M I ] 5 55 LI, B
KB OB AU, 0 A S A A 5 0
T, R EMZ IR AR AR A

%%Iﬁk:

(1] AT TR 7K 208 b 408 P A £ G 10 e o) R 8 R A0 D).
I Jj%, 2002, 23(6): 778 - 781. (HE Kai-sheng. Present
construction quality problem of deep mixing cement-soil
piles and solving measures[J]. Rock and Soil Mechanics,
2002, 23(6): 778 - 781. (in Chinese))

[2] BACHE, T30 K b3 2 kA 0 R B W 5 ).
k7, 2000, 21(3): 267 - 270. (LIANG Ren-wang, YU
Ning. An experimental study of mechanical properties of
reinforced cemented soil beams[J]. Rock and Soil Mechanics,
2000, 21(3): 267 - 270. (in Chinese))

(3] ML, BRAlE, #h ¥, 5. SIZBEEEI I T HoAR &
JCTREN IR b TR A4, 2006, 28(4 1): 1730 -
1733. (LIU Hong-jun, CHEN You-yuan, SUN Tao, et al.
Reinforcement construction technology of deep soil-mixing
piles and its engineering application[J]. Chinese Journal of
Geotechnical Engineering, 2006, 28(S1): 1730 - 1733. (in
Chinese))

[4] WPALED, BREEAR, R M, A%, KU H PR aG a e

P 2B AR, 2006, 19(5): 12 - 17. (YE Guan-bao, CHEN
Wang-chun , XU Chao, et al. Test on additive of cement-soil
in laboratory[J]. China Journal of Highway and Transport,
2006, 19(5): 12 - 17. (in Chinese))

[5] HANA, e B SRIESE, A5 SERINFIAE K LB E
PR RII). A K2 (AU AR R ), 2007, 37(2): 345 -
349. (TONG Xiao-dong, XU Min, DAI Guo-liang, et al.
Application of an additive in cement deep mixing method[J].
Journal of Southeast University (Natural Science Edition),
2007, 37(2): 345 - 349. (in Chinese))

(61 E3CH., Kms, Jrls €. ARGk KT L [ AL ERT 5.
HIFT 2 23R (T 2400, 2005, 39(1): 148 - 153. (WANG
Wen-jun, ZHU Xiang-rong, FANG Peng-fei. Analysis on
reinforcement mechanism of nanometer silica fume
reinforced cemented clay[J]. Journal of Zhejiang University
(Engineering Science), 2005, 39(1): 148 - 153. (in Chinese))

(7] 2= L, SEpleE, EBAE T BCEAUKIEBIEERTZII). K
SCHL T T REHB S, 2006(5): 113 - 116. (LAN Kai, HUANG
Han-sheng, YAN Tai-ning. Laboratory test for cement-
stabilized soft soil added with sand[J]. Hydrogeology and
Engineering Geology, 2006(5): 113 - 116. (in Chinese))

(8] BAkAR, WIKZE. FRP LXKV L SREE ML W[N], | AR AL
PP HEA S B 74, 2005, 42): 1 - 3. (LIAO Jian-chun,
ZENG Qing-jun. The impact of sand content on
cement-stabilized soil strength[J]. Journal of Guangdong
Communications Polytechnic, 2005, 4(2): 1 - 3. (in Chinese))

[9] EDCHR, Hhfrdk, EALME. BAKGATERAKIRRE S
FAERERRIR T[], AR, 2007, 38(2): 137 - 140.
(YIN Chang-jun, MA Shi-cheng, WANG Xing-hua. Analysis
of laboratory test on mechanics behavior of sand soil cement
on condition of soaking[J]. Architecture Technology, 2007,
38(2): 137 - 140. (in Chinese))

[10] 4EmepT. ALG AL 2 TREHIM]. dbat: P E 3
Tk R L, 2002: 43 - 44, (GONG Xiao-nan. Theory of
composite foundation and engineering application [M].
Beijing: China Architecture and Building Press, 2002.(in
Chinese))

(1] SFUBE T, SRR RS, A, A1 A ESE AR BE T D SR
PEC G 2WIFMI. 55 1. SR ARBF ST Y, 1977,
16(1): 3 - 28. (TERASHI masaaki, OKUMURA shigerou,
MITSUMOTO tsukashi. Study on the basic characteristics of
the improved Lime-soil[M]. Volume 1. Harbor Institute of

Technology Report, 1977, 16(1): 3 - 28. (in Chinese))





