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Experimental study on thermomechanical behaviour of clay under
different curing conditions

XIAO Yongjie
(School of Architectural Engineering, Fuzhou Polytechnic, Fuzhou 350108, P. R. China)

Abstract: The physical and mechanical properties of soil are greatly influenced by temperature. Triaxial tests
under different curing conditions were carried out on clay to investigate its thermomechanical behavior. This paper
presents the findings of a laboratory investigation into the thermomechanical behavior of clay. Experimental
results show that clay exhibits thermal consolidation properties. As temperature increases, the consolidation speed
of clay accelerates, and the consolidation time shows a decreasing trend. Below the critical temperature, the stress-
strain curve of the soil presents softening characteristics and brittle failure. Above the critical temperature, the
stress-strain curve shows hardening characteristics and plastic failure. Clay exhibits a behavior similar to the
“curing temperature” of concrete, where a longer curing time results in a greater principal stress difference. Within
the critical temperature range, cohesion decreases with increasing temperature, while above the critical
temperature, cohesion increases with temperature. Within the critical temperature range, the internal friction
remains unaffected by temperature changes. However, above the critical temperature, the internal friction

increases with temperature. The strength development of clay with curing time is divided into rapid growth,
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followed by a stage of less rapid growth and slow growth. The optimal curing time occurs during these rapid
growth stages.
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Fig.1 The apparatus for the test
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Table 1 Physical and mechanical indexes of soil
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Fig. 2 Relationship between consolidation time and temperature
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Fig. 3 Relationship between strain and principal stress difference at different temperature
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Fig. 4 Relationship between strain and principal stress difference at different curing time
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Fig.5 Relationship between cohesion and temperature

MNTELS 34 AT J B, 6 AR [F] I BE 9 0 T, 286 2R I % 47 B ) 398 KT g i 1 K i — 2D IR 20 °C LT
200 kPa Z5 1T, 15 H % Bk 1] 43 Jﬁo&o&mwxu0Jﬂ)w0h%ﬂﬁahﬁuE6%nn1i%ﬁﬁ%§%:
DR F15 F5 4 i () 25 VDA OC o AR 8 266 2R 0 ) 98 K 0 B 5 266 2R 7 B 7% e 1) 10 48 4K o R 0 oA Bl R K By
B BRI B B K B B AR SR ETI (SR ] 0~30 hoyt [ ), 3658 00 B 55 4 B ) BE AR A AR M
Ko, A T e K B B 5 AR SR P U (3R P 1] 30~90 h g L PR ), B B 7 I S B I T A R R A8 B
B By Bk U B DR K B B 7E 3R B R W (SR )R 3k 90 h) L 6 R 7 BE 3R B R] A4 3 Kk ol T OKOF
H S PRI B Bt 8 B A 3G B B o 2) 2R J 6 g PR R R B B BSR4 1 R B B 3
RO HR 55% .34% 1%, UL AT, 77 78 35 A B 00 3 3R 0 38 K 00 S5 AE % 4 sk 1) (bR o e K B B AN A 3

KBrBo .

55 1

ZEMK BB

50

’432931%’&%&

45

PR B B

FiER Hc/kPa

REE20 C
35 | I H200 kPa

30 1 1 i 1 1 1
0 30 60 920 120 150 180
FEp R E/h
Ee6 HEANSHFIPHEXER

Fig. 6 Relationship between cohesion and curing time
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Fig.7 Relationship between internal friction and temperature
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Fig. 8 Relationship between internal friction and curing time
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