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Fig. 3 Temperature variation of hydration heat
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Fig.5 Temperature difference between surface of

concrete and environment
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Fig. 6 Strain variations of concrete
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Fig. 7 Finite element model of bulk concrete



226 #MokR B "R 5 M M 2022
k2 MRSH
Table 2 Material parameters
HIEEE Pofl T X AR A/ bb #

1 A8 . K%

AHEERLi /MPa I /(kN'm ) /(Wem "-K) IR (Wem *K")  /(kJ-kg “K ")

3.10x10* 0.2 23.7 2 1X10°° 13 0.98

MR Al S 0 I Sk 245 S R AT K AR A BT L BB IR

T Sk 28 °C TR - — YR TR 58 A, 0 A 3 B S 50
—3, WIS AIEELFEIEE 100 h iR =~ K. M
8 AL, rfCs 0 43 B B v, R TR B B . &0
B ml A1, v o e KR BE R 63 °C, 3R T e IR IR N
30 °C,

P19 Sy LN A5 30 B R 0 AR 1) PR e 45 S 5 S 86
ZERPRT . E 9 0] LLE H A R IC K Ak # Br
25 IR BE s TR B AR AR S R S S A5 R A
W (9 (a) ) s (H T R AR 25 B i 55 A7 16— 52 iR
22 (F9(b)) , A BRITAH H 1 fe KR AR Sk 300 pm, 1
SCEG 25 N 370 pm, 4 X IR 2500 18. 9%, X & K
A R IG5BT A B8 58 42 7 R8I K 390 4 i 4 b

70
60

iR C
(98]
]

0 50 100 150 200 250 300 350 400

I [i1]/h

(a) MREE 5 (D)L
(a) temperature; (b) strain.

o AE /um

NODAL MODEL MISC
Temperature, None

~43.91501x10'
© 43,690 49 x 10°
—+3.46598x 10'
4324147 x10'
4301695 10'
8% 12.79244x 10"

v

X
B8 £ 100 h ik =

Fig.8 Temperature field at 100 h

400
350 T
3000 [ S
250 / e,
200/| /

150 I
100}/
s0(

FEA

0
0 50 100 150 200 250 300

I [i1]/h

350 400

9 AL LA AN L

Fig.9 Comparison of FE and test results
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Experimental and Numerical Simulation Study on
Hydration Heat of Expansive Mass Concrete

YANG Zhicheng'*?*, YANG Yongmin"**,JI Xiankun*, XU Ke*, WANG Hailong*
(1. College of Urban and Rural Construction, Zhongkai University of Agriculture and Engineering, Guangzhou
510225, China; 2. Guangdong Lingnan Township Green Building Industrialization Engineering Technology Research
Center, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China; 3. Institute of Sustainable
Building and Energy Conservation, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China;
4. Wuhan Sanyuan Special Building Materials Co. , Ltd. , Wuhan 430070, China)

Abstract: This paper is positioned on the hydration heat problem of expansive mass concrete used in the
construction of a proton oncology hospital. Taking expansive mass concrete as the research object,
experimental and numerical simulation study on hydration heat reaction of expansive mass concrete were
performed. The temperature distribution and strain of the expansive mass concrete were obtained from the
model test and MIDAS finite element simulation. Results showed that there are three stages in the heat
hydration process of the concrete, which are rapid heating, slow heating and cooling. The highest central
temperature of the concrete after pouring is 65. 1 °C when the concrete molding temperature is lower than 30
°C. The strain variation of concrete includes increasing stage, decreasing stage and stabilization stage, and
the highest strain of the concrete is 370 pm. By using SY-G expansion agent, the shrinkage of concrete can
be compensated and hence the cracks due to the shrinkage of concrete are avoided. In addition, FE results
of the temperature of hydration heat have good agreement with the test results, indicating that FE has a
good prediction on the temperature variation of concrete caused by hydration heat. But there is a certain
absolute error between the strain results and the experiment, and the absolute error is 18. 9%.

Key words:expansive mass concrete; hydration heat;experiment;numerical simulation
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