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Experimental study on physical properties of Shanghai soft clay
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Abstract: The temperature effect of soil is a hot issue in geotechnical engineering. However, the researches on the physical

properties of soil in high-temperature environment over 100°C are still insufficient. A kind of self-developed high-temperature
heating apparatus is introduced, by which the variations of mass, moisture content, diameter and height of different soft clay
samples from Shanghai are measured in the high-temperature environment of 105°C, 120°C, 150°C and 200°C for 2.5 hours or
4.0 hours. The variations of soil conductivity under 105°C, 150°C and 200°C for 4.0 hours are also examined. The experimental
results indicate that the volume and saturation of Shanghai soft clay decrease with the increasing temperature while the dry

density of soil samples increases, and the trends of variations turn slow. The longer the heating time is, the greater the variation

jillf3

values of volume, saturation and dry density. The high temperature causes the increase of thermal conductivity for wet soil and
of soft clay above 100°C.

dry soil and the thermal conductivity of dry soil is less than that of wet soil. Plastic deformation and heat hardening can be
found for the soft clay in high-temperature environment, and the high temperature significantly affects the thermal conductivity
Key words: high-temperature environment; soft clay; physical property
0 3l

AR, JUTFrA W BRSO s - TR ]
R SAF BIFTFEN SRR SIEARADI T, B iEH
Berprs LA MIRRE AT . MU R OKRER . i
PRI A7 LA K 5 RS IR K6 J TR AL 11

ARARAEN SRR, E AR T T R K 2

FUULIEEXS B PR 4K P 2R 1)
£ 100°C LUl BEXS L ) B ) Z2 P RE

B A TR T
100°C I SRR HBE LA R LA I B A 2 RE
UPIE

Al
EEWH: ExRARRARESIH (51478345); HAR TP K ERE
S R I H

Yrks BER: 2014 - 02 - 07
s E A

HERSEE



55

WRiE&R, S5 il EAEE T B R T ST 925

R LUR LAkeh, R T 100°C (1) LR SEA e
BEIE JCRABAR 22 W, SLBY (R 200 1977 4 g T
FRITREIE K 9, 2003 AE5H E RS I X gk 1 54k
e AR R P A A SR I B, K
B 38 P HEH S5 A R 22, TR I K A B THE
FEBL, WREER (1000°C LA ED, FREEN K IHE . %
FARRREIE, KK S R T XA W) 45 R A B 3 A
Wil R, 9. JTH. IR 4h, &
S50 AR P TR A Ak 1T 3 B0 0 2 T RD Y
P Bt s ik - AR T A Y JE A
BEIE, K I g T R AR, S
AU BB Th . BT, 1985 4F, 78 [ 1F o SR AR Y
T MR R T8 PN EAT (1) K ARG (5 18 R STS2-3 744N
RPN, K361 m, FHiZR6.29 m) £ HT
B P AT R P R R A, R B kb 2 PR T A I
IR T P FAR R Fe it 5 A 880°C s ATRIAMI 3 cm,
30 cm Ak LA IRREE 23 WA B T 122°CHT 59°CH, K]
U, 100°C LA, 3RS - i B 22k e s i
I8 5 JE A A EEA

AT L (PR P RN T A 20t 20 N
AR, CampanellaZ P REANHT ST T L X B 110
PRAR AL (R 5400, f5% il 34 #1060 °C , Habibagahi''”
WL T I R BB e . [ 20140804

WTZ LRI G, K- LR -k~
TR A BB RA R AR 0L S - ke %2
WESAVERT R I EL ) 22 Mk B AT T ¥R A ST .

At AL R A T AR PR 9 - LA R A
100°C J2 LA S PR S, 1100°C LA_L mloid A4k g
()5 MBI 32 AR A AR AR K KON AR 1 (IR )1k
HD AR P2, %5100°C BL_E @R FA s
SER R AR (e R ERT R Ak A EEdfE
() SEMARIT 5 A WARAE . MorinZ5 2 WF 57 T22°C ~220°C
O FE P 4D LRI I 5 R B BB R OB 2RSS
BHIELE (ARSI, DR B O e 5 R BOR
SR FEARA I S, Bt L BB M AL L 2
T B I, RUH 2 TR B 5 1
N Agar®EPIHESY T 20°C ~300°C i 4 Athabasca
MR HRZIRAT R, A LEASHEA IR L Bt
JR AR AR 4 . Hueckel 25 PY%f 18°C ~115°C iz A
Pontida ¥ i E 3T T %5 ) [ 25 HE K =5l R 4R 5
T 5% 2% W Pontida by 5 i -1 1) BY 1) 58 5 01 3 it it J3E
{138 B i 9 « WangZEPIBE 5T T 100°C ~600°C 7 -1
(A By~ Ll R 9 i R B P TR AR A o, AR
400°C LA = 10 Lo 2 AN Bl 38 0 5028 AN R RGP L4
{1 508 50 B i 38 P88 0 2B A AR ] o TowhataZEPOUIF 5% T 22

"C~200°C s [l P 28 R BB 1R AR A0 A 100, Bl AR
FIWangZ5 P i 57 45 AR » Graham B9 1100
‘C~140°C Z A FIRE LA W ey AN T AR 4, BT
45 BRI WangZ25 %0 1 Seyfried 5 (i 5T 45 S 7] 45

AR SCEF R I el Ja b Sl F R A B
REMASAL R, R T P 300l LA sl s P B 2
PERER A IR ARG B et CRT SEIN LR AR BE 2895
F ) R R-AT R AL Y, IR SEIN SRAS Al F R R A
JERE KA, FFHT RIS s, B OO R T
AR AT N EREE L AR A AN R i 5 AR R AT A
2 AN B A5 4 B B 1 AR A A

1 RS AZE
1 RIEATH

ARG T R A T AT LR AR I
A REE— R, i TR = A
NI R AT, JoHh S )E 1 R X DY K 3 e o
R I A . R A Z 3 R 10 m, 42
Bt QS VIR, R KON TR L. &
D5 RAR - SR BEVEREFR A5 1 : B 7K w=46.4%,
FEy =170 kN/m’, HE G=2.74, ¥R w,=22.1%,
PR w=41.0%.

FEPTHURAR LAEREAT T« R0 5 e N5 A 1 7%
serb, 328 (GBT 50123—1999) (- TR 56 5 ibrife)
CBURTRIRR CFRAED) T il i LR o il 46 J5 v A
TRERI B K w=48.3%, ¥y =17.5 KN/, HUELE
BRI
1.2 RWgE

o T WSTR[ ER 22 P BE (S, DA
RIF 5T — 5 RERE Al T F RN B - AU R )6 e 4
20 thal 60 448, Mitchell 255 3 50MF I 1 — 253
5 = 5AR I R G TR AR L I AR A, X
ARG B & REMS T P A REELE 7E 40°F 3 140°F 1
Fil, K5FEHR 0.5°F . 1982 4F, Demars 25! THF5T 1
AT AP T — Bl =40 RS, WA
FIEHE e 2°C~40°C. T 20 {4 90 4EAR,
Bergentahl 2% Lingunal 25 Kuntiwattanakul 2552
De-Bruyn %5l #8 ¥t R 1 4% — ik gh R 4t
U P B I AE 80 °C o Delage 25PN Anuchit
Uchaipichat 25> & B 11 v 25 Bl 23 55 B TR ) T 36
R RS, RS 100C. B T RS
=R E AN, Paaswell®”), Towhata 251200, -4 |
DS T WF S R 0T - 11 [ 45 200 R AAR 4T h (1 5
W) 3 AL T RIAF AR T s Bl 50, g A R B 80
Co LA EBATREEE I & 100C LV, B
PRI =S, — 7 THUAG B PR vl v AN L fo



926 a5 oE L OB ¥

2015 4F

e, 53— T L ZK Rk i R 100°C, 24k 100
CUAE A ARPEREAR NS, B v ) SN G i e, I
W, MIRERT 100°CHE, ARG ISR &2 3
. Kk, XET 100°C R EIE N LRy B
F1PEVERE IR A Z

BT g L A B v, R ILE
AT IR, Bt se i T L 1 i i Huak 56
BE GREZE KHER, TR5: ZL201210292819.0).
AR AR SN AR — e SR AR R 28R
FE ST R, TR eI i T L R R
KE, FIFZRKGEE, AWML JERA - 5k
BB e%,  SEIN mrLUG L A REEA TR

IS E A P 1 FTR, AR 1~4 LFf
SRR 12, R 5. AR 17, Ak E
R 19, 20, AR HTAL 22 FOEHE R R4 23, 24
SE R A A E R A B e LA, RIS
R fr 42 ol R P R g ME e A B e B . A
FEi H IR ZVRIRA R, — 3 KR LR TSR H)
A A B BEA B R G, 58 AuT K
TR IE NSRS BT . B R R G0 S XA K
RV ARG B &5 BB AT RAEFNALFE o 3 VA /K R
fff e LR MU RN Bk, Tl AR BT Ao AT 45
FOIHT L REAE il N R AR A AR Do R RS
M 1£0.5C, FaiAieiE Ak 300°C.

5 5 5 17

4
18] 21|
22
,T o q T‘ \—'7 24
3 H H H 1 — 19 ° SJLS
2 in] ol 0 a @ 20 23
1
(a) RIEELHE
1-In#dp
3 % % 4 2-4ERA R
Zi—1 3- NI
2 AT
MORORCORE SRR
12-ARE AR
A @ @ @ d 17-% 8
18-k % E
19-Bk a8
. () () () d 20-A B R E
21-S MR
22-S BT
2 2 7 Z 23-BIERERE
1-B AR AL
) 1-1 HEHE

BRI EKE
Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Volume variations after high temperatures
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Fig. 3 Variation of volumetric strain with temperatures
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Table 1 Variation of water content and density with temperatures
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Fig. 4 Variation of dry density with temperatures
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Fig. 6 Variation of soil temperature with time
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