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Development and application of a temperature-controlled triaxial test
system for unsaturated soils

CAI Guo-qing™?, ZHAO Cheng-gang®, BAI Bing", LI Jian*

(1. Department of Geotechnical and Geoenvironmental Engineering, School of Civil Engineering and Architecture, Beijing Jiaotong
University, Beijing 100044, China; 2. Centre of Geotechnical and Materials Modelling, the University of Newcastle, NSW 2308, Australia)
Abstract: With the development of modern geotechnical engineering practices such as construction of high-level radioactive
waste repositories, exploitation and utilization of geothermal resources, and design of the heat-supply pipelines in cities, the
researches on the influence of temperature on the basic mechanical properties of natural unsaturated soils have become one of
the most important issues in soil mechanics. A new temperature-controlled triaxial test system for unsaturated soils is proposed,
which can be used to study the temperature effect on seepage and strength-deformation characteristics of unsaturated soils. With
the combination of the existing static triaxial test system and a new temperature-controlled pressure chamber, the proposed test
system can realize better control of temperature. Using the new temperature-controlled triaxial test systerm, the soil-water
characteristic curves under different temperatures are tested, and the experimental data are consistent with the existing

theoretical results.
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I3

El =

i AR K, DT OGN - A 5 )

fERN—FhE L B R, ARt
HARF AT 2, RILRATREFTRIXE
AR BRI AN, ARZ PR TR ) H AR AL
TAMEALRES, Blanidd. £ HIRIE A DU RY)
SRR LIRS PrCL, SR R R R TR
B SCbr TR AR AN A E. 20 40 90 4F
ARBICK, Xt R AT FE OO [ B 7 52 5 O
FUA I, RIS BT 7SS 1RO R
A

WHot, AREABEAEZENE, KZ2AEFR
THEATH, RIRGR AR IR . SR, HAR A
SRR THEE R BRI 2 rh, IR PR B
ALK R EESRAF AT A S, B
I P53 8] 2 R i 1 44 281 ) AR AR 1R s 27 AR UK
R, ML by TR ER, BARH TR LT

HEWH: ExARRFIEETH (51078019, 50978022); i
FEARRMIL S5 P B s 400 H  (2011YJS043)
IFsHER: 2011 - 05 - 27



1014 s + I B % #®

2012 4

FEM R R, (6757 FE AT Ak o R (R T 7 B A
TARZ MRS, (E TR AR S (R RF 7 LA o % e
o208, W, BEE KIS L TR RN R E,
155 15 2 8 T v B S AR A AN - R A R S i R O 3
¥ 32 3 [H N AN R SR N, R e RO R R
i A B P T, R RSB R AR AT i 2
—IEEEMN LB, TSR (A E
5 AR B R AEA, SEERMBR EEKERE. B
B DL R AR T 3 TR k. Ak, 7R
PGIRMTT R R A A R i
WA R A RS 2 TR, HFREE (&
D T HER L ARV S G T, R T
B R SCRIN B . 2838 RATE R IR T
FHHIF T AR,

N W AR RN ARV R R AN, IR
(1) b TAREG % 4% O AR 2R, [RIR iR 45 R
ME Rk & RAT a5 HEE. i iRt
TR TR T 20 g 60 4R, (A— B R LS
18, HEA 20 40 90 FAUG, Bl —HLoe R B I
KRR R, A3 = AR ) N — AN
TR A AR SE2 1), s g 4 - TSR HLATT R 40 5 R
TR S R A . T E A R R R,
2005 4F74 HH G B TR 2 B 1) R TR U380 iy A it 9
P AP ke o [ 55— 5 il T = A AT okt
BT A TR LA E SRR B, SRR T
PSR AR

S1a 12 P | R ab (N2 1| Il = B B | s e
HARIRAE E, 1EXTE N AN IR+ T =R R
GERAT N RV SRR, AN T EH BT
(il 7 1 6 2 ) 3 B2 R A S T e AR A, R
P B AN R R B AR AN = i KRR AE Hh 2R3k 47 T
M5E

1 ERAIMNAFIITRE 5

N T IR BN AR BRI, YA
IR TSI 7 KRR L. Mitchell 250
R TN, G AR R, B T — B R =
Bkt ME LR, EAEET - MREESE
s A, i b AR BRI I — AN MR T IR AR
Pl URE ROURE I S K i 72 rh (O HAOKE TR
TR R IR, MR B A B B AvE
i, EIRBOKIER R GeisE TAE, R, sRERIR
a7 2 AR ) # s S0 PR . 1A% ] sE
PR L BE ()45 113 B A 40F~140F (AR IRIR D,
RN 0.5F. 1RFE IR B @ i N ARFE IS HE 0.5 Ji~)

HIBK - & el 22 Al XL ZERME T ER
N 116 FE~f FIAEANE HD RINE . FLER/K T 7758
Ao o] A RSB TS 7K AT AL PR s 0 A R B, [
AR, AL RS LIS 21 0.1 kPa.
R v L O AR T — SR/ D ZI 209 0.0025 mm AL
Rk
Ammiff% WA Ak
= £33

@ Q@ QD' O
L% & L8 KRERATI

L& xm

(A e :
- W ot
Rl ,%«ff—&&mm&
) T g
—
e
B SR oy o KRB &
B‘)ﬁiﬂﬂﬁ | ;;‘ i&)ku
—O—= on*

AN -— = | $ L BEEHE K
fUBLAIE R 1 Ml mELIE
ﬁﬂ:&mﬁ(:}i_(“

R
LR TN

1 Mitchell 1 Campanella (1963);84% = 4h{%
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Campanella, 1963)
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Fig. 2 Temperature-controlled triaxial test system (Demars and
Charles, 1982)
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Fig. 3 Temperature-controlled triaxial test system (Bergenstahl et

al., 1994)
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(Kuntiwattanakul et al., 1995)
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Fig. 6 Temperature-controlled triaxial test system for unsaturated

soils
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controlled triaxial test system for unsaturated soils
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