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Influence of Low—heat Cement Content on Adiabatic Temperature Rise of Concrete

< 212 12 x12 1,2 )

(1. PR BRI B B A PR AR, L7475 5 330038 ;
2. PIEESUES = TR RA R, LI #5 330038)

B F: MERBUKIRERARBUREE LR, 5 2 — AR AR B 4 AR TP RE, PR A R
@ﬁimﬁﬂﬂhoLﬁfﬁﬁmmﬁﬁiﬁaéﬁﬁiﬁ%@ ERIHCARL, BF9E T 3 Mok BB R R+
AR T SRR 5 AV ERER R . ZOR R RHUKIE B X EE + 48 PR TR Ry B, S
m%%%ﬁ%ogmlww@imm KB R 500 keg/m® FTREE L 28 d I B EHIK 23. 7% 5 /KJE B E X
PRI EE LA | TR R A R, R TR K 8B BT SRAS AR X AL 5 () ) 24k R, AREC TOK B &
2y 450 kg/m® HIRBEL, 500 kg/m’ B FHRBRLIEIK R EO) WA I, 435155 10. 4% | 1.9% , HEEHRIy
T AT FAEARG, IR 2 2. 3% o

R JRBEMEHE I BRI REEL; AIRTE; Berring

hESHES: TUS28 XERERAERD: A XEHS: 1005-8249 (2024) 05-0006-05

DOI.: 10.19860/j.cnki.issn1005 - 8249.2024.05.002

WANG Wenfu'?, ZHOU Xuan'?, PENG Tao"”, LI Mu'?, LI Chunyi'”

(1. China State Construction Railway Investment & Engineering Group Co. , Lid. , Nanchang 330038, China;
2. China Construction Third Engineering Bureau Group Co. , Ltd. , Nanchang 330038, China)

Abstract: As low— heat cement is widely used in mass concrete, it is necessary to further optimize the adiabatic temperature
rise performance of low— heat concrete to reduce the risk of cracking in mass concrete. By adjusting the content of low— heat
cement and combining concrete mechanical and thermal tests, the study investigated the impact of three cement contents on the
adiabatic temperature rise and other thermal and mechanical properties of concrete. The results indicate that the content of low—
heat cement has a significant effect on the adiabatic temperature rise of concrete. Compared with concrete with a cement content
of 450 kg/m’, the final temperature increase of concrete with a cement content of 500 kg/m’ at 28 days is 23. 7% higher. The
impact of cement content on the thermal and mechanical properties of low— heat cement concrete is limited. Using a higher
cement content can achieve relatively superior mechanical properties. Compared with concrete with a cement content of 450 kg/m’ |
the thermal conductivity and linear expansion coefficient are improved by 10.4% and 1.9% , respectively, when the cement
content is 500 kg/m’ , but the specific heat capacity is slightly reduced, with a decrease of about 2. 3% .
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Table 1 Physical and mechanical properties of cement
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1 o F |
/H:(%%sz") Tﬁ;ﬂ z?ﬁﬁ /MPa /MPa  / (kI/kg)
o SR
e 70 284 7d 28d 3d 74
344 27.0 &% 16,3 39.1 4.1 7.4 179 204
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Table 2 Mix proportion of concrete / (kg/m®)

ikEgas
MM R
113 22,50 709 479 585
119 23.75 695 469 574
125 25.00 671 453 554

HEAS K KIE MK BERY A0k WK 513

LC-450 203 315
LC-475 214 333
LC-500 225 350
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Table 3 Performance of concrete

R A W (kg/m’)  PHEE/mm R/ %
LC-450 2380 155 4.2
LC-475 2360 155 3.5
LC-500 2 380 160 3.6
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Fig. 1 Effect of cementitious material content
on compressive strength
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Fig.2 Effect of cementitious material content on elastic modulus
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Fig. 3 Effect of cementitious material content
on thermal conductivity (28 d)
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Fig. 4 Effect of binder content on specific heat (28 d)
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Fig. 5 Effect of cementitious material content
on linear expansion coefficient (90 d)
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Fig. 6 Effect of cementitious material content
on adiabatic temperature rise
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