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Experimental study on soil water characteristic curves of unsaturated loess

T A 11672 1683(2015) 06 113805

ZHENG Juan', ZHAO Lt ya®, LIU Bao jian'

(1. Highway Institute, Chung, an University, X{ an 710064, China; 2. College of Exploration T echnology and

Engineering, Shijiazhuang University of Economics, Shijiaz huang 050031, China)

Abstract: Pressure plate extractor is used to study the soil water characteristic curve of unsaturated remolded soil under different

dry densities. The results showed that (1) when the sample has smaller dry density, the slope of soil water characteristic curve

has higher variation during the low suction segment, the residual water rate is lower, and the moisture holding capacity is worse;

(2) with the increase of suction, the decreasing range of moisture content becomes smaller with the increase of matrix suction

and tends tow ards stability; (3) the power function has good results to fit the obtained data obtained; and (4) the soil water

characteristic curve results are similar to those tested by VG model. At the same time, penetration tests were carried out for the

soil samples under each suction effect using the micro penetrometer, and the relationships betw een matric suction and bearing

capacity of the foundation, liquid index, and compression modulus were obtained.

Key words: unsat urated soil; pressure plate extractor; matrix suction; soil water characteristic curve; data fitting; power function;

VG model; micro penetromet er
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Fig. 1 Soil water characteristic curve
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Fig.3 The fitting of soil water characteristic curve
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Fig.5 Relationship between matric suction and each physical indicator
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Fig. 6 Relationship betw een matric suction and penetration resistance
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Fig.7 The curve fitting of matric suction and liquid index
FMR, HEARMEBR, SR B KR MAR, FKRE) Bz T
JERER, 2122, Fp K BEJT#aT .

(2) X TR BO S, 25— ABi Be 5 K & B ik
8 KT /IN FROIR B 5K o 3 52 s 55 7K % A At 3
TG B AL Bef KRS i TRGE . BoRbY
BUh 2 AR 22, T3 BB A 5K R OK, R Rk RE
77T

(3) K% R BRI B I AT 5, AT S S8
T JE L TR SR AR, A B T4 8 L F T g FIAR RR S K% =
FLIIIRER R O= f(S,Pu)o KN WL VG B
XS KR (1 0015 5 L AR s S Al (R UL R B

DLW & BER AR, Ul W] A RO ROR B, RS AR
CLJI T3 FERAR AR SRR AF LU T, e ] e 802 43 31 S=
F(0.P,), AR BT 3l R4 T T4 o

(4) FURIBAZE BTSN A3 W it n i 1) - Rt AT B
ARG, G ) 5 M 7 38000 s A e i A i )
MI5C 2R, RBUATAE € U, ml bR e Bt AT S0 45

(References) :

[ 1] Fredlund D G, Xing A Q, Fredlund M D, et al. Therelationship
of the unsaturated soil shear strength to the soit water charac
teristic curved [ J]. Canadian Geotechuical Journal, 1996, 33 (
3): 440-448.

[ 2] Jotisankasa A, Vathananukij H, Coop M R. Soil water retention
curves of some silty soils and their relations to fabrics[ C]//
U nsaturated Soils: T heoretical and Numerical Advances in Urr
saturated Soil Mechanic Proceedings of the 4th Asia Pacific
Conference on U nsaturated Soils. Newcastle: CRC Press, 2010:
263 268.

[3] VanapalliS K, Fredlund D G, Pufahl D E, et al. M odel for the
prediction of shear strength with respect of soil suction[ J]. Can
Geotech J. 1996, 33(3) : 347 392.

[4] VEARM, 2% H, IR, 5 AR R L % AR 1E I 28 S H 5%
WK W[ J]. A+ 12, 2009, 30 (3): 751-756. (WANG
Dong lin, LUAN Magc tian, YANG Qing. M acrtian. Ex perim err
tal study of soit water characteristic curve of remolded unsatur

rated clay[ J]. Rock and Soil Mechanics, 2009, 30(3): 75F756.

oW R e 1141 ¢



F13%E RESI M mALFAGAFAE 2015 F 12 A

[91

[10]

(in Chinese))
XNSC, H LA, SN AEMURNAT - 3 R S KR R
KRR WEFT[ )], &t J1 2%, 2009, 30( 11): 3302 3306. (LIU
Xiacwen, CHANG Lt jun, HU Xiaocrong. Experimental re
search of matric suction with water content and dry density of
unsaturated laterite[ J]. Rock and Soil Mechanics, 2009, 30
(11):3302-3306. (in Chinese))
SEEETL, S, Foul. PRSI SWCC ISZmaT 5[] .
&+ Ji 2, 2004, 25 (12): 1915 1918. (GONG Bi wei, WU
Hong wei, WANG Bin. Influence of stress states on soit water
characteristics of expansive soils [ J]. Rock and Soil Mechanics,
2004, 25(12): 1915 1918. (in C hinese) )
GALLAGE CP K, UCHINIIJRA T. Effects of dry density and
grain size distribution on soitwater characteristic curves of
sandy soils[ J]. Soils and Foundations, 2010, 50( 1): 161-172.
TR IR, RN, B IR, A i SRS R KRR A i 2%
MRS 0] . 5 £ %, 2010, 31(5): 1463 1468. (ZHANG
Xue dong, ZHAO Cherr gang, CAI Guo ging, et al. Research on
influence of soil density on soit water charaderistic airve[ J]. Rock
and Soil Mechanics, 2010, 31( 5) : 1463- 1468. (in Chinese))
Fredlnnd D G, Rahardjo H. Soil mechanics for unsaturated soil
mechanics| M]. New York: Wiley Inter, 1993.
R Y N | K P w1591 E2 R [ [ = il Y
)k, 2007,29(10): 159F 1592. (LU Qing, CHEN Bin. Research
on soit water characteristic curve of unsaturated loess [J].
Chinese Journal of geotechnical engineering, 2007, 29( 10):
1591- 1592. (in Chinese) )
XA, FERE T, 90, AR g KRR RE I TSR D). T

[12]

[13]

[14]

[15]

[16]

Fihg%, 2002, 12(3): 8 12. (LIU Yar hua, GONG Brwei, SU
Hong. Study on Characteristic Curve of Soil and Water for
U nsaturated Soil [ J]. Geotechnical Investigation and Survey-
ing, 2002, 12(3): 8 12 (in Chinese))

Kot, BRIEDL, BT W, 45 R0 AN 5 3 1 1) = Rl S0 AT 5%
[J]. T #&h %2, 2011 ( 11): 1418. (GUAN Liang, CHEN
Zheng han, HU ANG Xue feng, et al. Study of the trt axial ex
periment for the rem odeled unsaturated loess[ J]. Geotechnical
Investigation and Surveying, 2011( 11): 14 18. (in Chinese))
WEAR. T I U I B JUAS R OG I R B [ T 0%,
2005, 26(1) : 6770.( YAO Har lin. Some considerations about the
concept of matric suction and questions related to matric suction
[J]. Rock and Soil Mechanics,2005,26( 1) : 67 70. (in Chinese))
B ARMANEZ K R b ACRRAE it TS 0] TR M A
%, 2002, 10(2) : 129 134. (M AO Shang zhi. A Study on soit
water characteristic curve of unsaturated soil[ J]. Journal of
Engineering Geology, 2002, 10(2): 129-134. (in Chinese))
REARAT, X ER, SR B, AR MR i3k o 5 kg K
FEEORESM KRR A4 1% 5 TR ), 2005, 24(2): 32F
327.(XIONG Chenag ren, LIU Bao chen,ZHANG Jia sheng.
Relation of Matric Suction with M oisture State and Density
State of Remolded Cohesive Soi[J]. Chinese Journal of Rock Me
chanics and Engineering, 2005, 24(2): 32F 327.(in Chinese) )
SALAE, WO, WK L T AZ I35 ) AR B RIRTSE [ ] . A
+ T2 R, 2005, 27( 8): 976 973. ( WU Lizhou, HUANG
Rurr qiu. Study on suction and saturation of excavated exparmr
sive soil slope[J]. Chinese Journal of geotechnical engineer

ing, 2005, 27(8) : 976¢:973. (in Chinese))

(E#% 1092 R)

[12]

[13]

[15]

W, %, BRI A, 45 BKALTEAE R B PCCP LR AE 8
WL R (1] K e T 5 KR BHEE, 2014, 12(3): 6972
(CAO Yurrsheng, GAO Guo jun, CHEN Lt hua, et al. Study
on vegetation restoration effect along PCCP project in Beijing
section of southrtonorth water transfer project[J]. Southto
north water transfers and water science & technology, 2014,
12(3): 69 72. (in Chinese))

TR o IR L R A SRR S B R M) BT
Bl Bk, 1994. (ZHANG Xirshi. The principle eco geo-
graphic types of mountain vertical vegetation belt systems in
China[ M ]. Beijing: Science Press,1994. (in Chinese))
KA, Sz, FLAE, . 1982 2006 4F b [E 4R H Ak 4
B AR BRI R SR 0] AR B A, 2013, 28(1):
28-37.( ZHANG Xue zhen, ZHENG Jing yun, HE Farmr neng,
et al. Spatial differences of ariations in autumn fractional vege
tation coverage in E astern China during 1982-2006[ J] . Journal
of natural resources, 2013, 28( 1) : 28 37. (in Chinese))

FARR, 25 ik, B, . R B A A 0 7 A 1) 3 B A T
Y[ ). BER} 22 HE R, 2010, 29( 11): 13261332, (YU Li, LI
Kerang, TAO Bo, et al. Simulating and assessing the adapta
bility of geographic distribution of vegetation to climate
change in China[ J]. Progress in geography, 2010, 29( 11):

1142 = ] 3B W R

[ 16]

[17]

[18]

[19]

1326-1332. (in Chinese))

WHEY, B0k, DT, S 20 E EAEREIN 2 AT 5T
[J]. T5 XHF 5%, 2008, 25(6):753759. (HAN Xiur zhen, L1
Sarr mei, LUO Jing ning, et al. Study on spatiotem poral change
of vegetation in china since 20 years[]J]. Arid zone research,
2008, 25(6): 753 759. (in Chinese))

ALK, SRR, BRI, . 0GR X AR A )
A Kg W R L] . E Mol B4, 2008 (153): 1-6. (YUAN
Chuarr wu, SHI Yu hu, CHEN Jing tao, et al. Spatial distribu
tion of main forest vegetation and influencing factors in T hree
Gorges Reservoir Region of Western Hubei[ J]. Hubei Forest-
ry Science and T echnology, 2008( 153) : 1- 6. (in Chinese))

N ZE 25 244, 2004, 15( 10): 1711-1721. (ZOU Churr jing,
XU Weryi. Key problems in ecological research on vegeta
tions in Northeast China[ J]. Chinese journal of applied ecolo-
gy, 2004, 15( 10): 1711-1721. (in Chinese))

TRIR, 25 ik, BRI R B A5 AR AR N PERTE 5T
[J]. 3 Rhay 3R RE, 2010,29( 11): 13261332, ( YU Li LI Ke
rang, TAO Bo. Simulating and assessing the adaptability of geo
graphic distribution of vegetation to climate change in Chial J].

Progress In Geography, 2010, 29(11) : 1326 1332 (in Chinese) )



