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Abstract: To study the influence of hydrothermal coupling curing at different temperatures on the creep
characteristics of concrete, uniaxial compression test, multistage creep test, and scanning electron
microscope (SEM) test of concrete after hydrothermal coupling curing at 20, 40, 60, 80 ‘C were
conducted. The results show that the strength of concrete under different temperatures in hydrothermal
coupling curing is significantly higher than that of normal curing in the 20 days of curing. The maximum
increase rate of concrete strength under the hydrothermal coupling curing at 60 ‘C is 54.8%. Then the

strength of concrete decreases at different temperatures hydrothermal coupling curing, and the strength is
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lower than the normal curing after curing 60 days. With the increasing hydrothermal coupling temperature,

the creep performance of concrete first increases and then decreases. The creep properties of concrete were

significantly improved after the hydrothermal coupling at 60 °C, and the creep strength was increased by

22.24% , the creep time was extended by 23.95 hours, the instantaneous strain and creep strain were

decreased by 6.4% and 32% , respectively, compared with normal curing. However, after experiencing

hydrothermal coupling at 80 °C, it will have a greater negative effect on the concrete creep properties. Based

on the test results, the Burgers creep model agrees well with the creep test data.

Key words: structure engineering; hydrothermal coupling curing; concrete; creep; constitutive model;
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Table 1 Chemical composition of cement

21 i Si0, ALO, Fe,0, CaO MgO SO, #Heskt
JREE/ % 2260 5.03 4.38 63.11 146 2.24 1.18

Table 2 Chemical composition of fly ash

2H %, ALO, SiO, SO, CaO  Fe
By E/% 30 50 3 11

H,O #E%k&
0.8~1.0 1 1.18

1.2 BE&EiEIT
A A 30 YR B A A AR ) (JGT 55—
2011) HEAT RO A He b a B BT HE S C30, K K
oA 1:0. 45, HREC A b 0022 3. iR %E £+ 3 d
SREE M 14. 3 MPa,28 d #: & 4 32. 6 MPa.
*3 RBEAL

Table 3 Test mix ratio kg-m”
Rt KR BEK WA b K WK
C30 420 50 856 856 211.5 4.7
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Fig.1 Relationship between concrete compressive

strength and hydrothermal coupling curing age
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Fig.2 Creep-strain time curves after hydrothermal coupling curing at different temperatures
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Table 4 Results of creep test of concrete after
hydrothermal coupling curing at

different temperatures

W ik s L 27 N R RN

4% S MEK/h N/MPa BRI Y
NC-20 5 60.07 27.52 0.64
DW-20 6 72.29 30.59 0.88
DW-40 5 60.44 27.52 0.77
DW-60 7 84.02 33.64 0.92
DW-80 6 72.03 30.57 0.99
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Fig. 3 Relationship between instantaneous strain and
stress level after hydrothermal coupling curing

at different temperatures
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Fig. 4 Creep strain of concrete after hydrothermal coupling curing at different temperatures
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each stress level
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Fig. 9 DW-80 creep measured value and

prediction line at each stress level
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