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Experimental research on the effect of different temperatures on the interlayer
splitting tensile strength of concrete
LIU Weijia' FAN Qixiang” LI Qingbin' YANG Ning” QIAO Yu® HU Yu'
( 1. State Key Laboratory of Hydroscience and Engineering Tsinghua University Beijing 100084 China;
2. China Three Gorges Projects Development Co. Ltd Chengdu 610017 Sichuan China)

Abstract: It is of great significance to study the change rule of the interlayer performance of concrete under the action of different
ambient temperature for the prediction of construction risks and accurately controlling the quality of the interlayer bonding during
construction. By measuring the interlayer splitting tensile strength of the low-heat cement concrete under different temperature

and the water content and penetration resistance of the lower concrete when the first concrete layer is covered the interlayer per—

formance deterioration mechanism of low-heat cement concrete under different environmental factors is analyzed. The results show
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that as the increase of temperature the penetration resistance of the low-heat cement concrete increases continuously and the
surface water content and splitting tensile strength decrease gradually. This is mainly related to the influence of temperature on the
hydration rate of interlayer concrete the final hydration degree and the embedding degree between upper and lower aggregates. In
addition the maturity theory is introduced and a model for predicting the interlayer splitting tensile strength of concrete based on
equivalent age is established. According to this model the interlayer splitting tensile strength of concrete can be accurately pre—
dicted and the interlayer bonding quality can be forewarned and controlled in real time.

Keywords: low-heat cement concrete; ambient temperature; penetration resistance; water content; interlayer splitting tensile

strength; equivalent age
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Table 4 Record of concrete water content penetration resistance and interlayer splitting tensile strength

when the lower concrete is covered

/C 1% /h /h /h I /MPa /d /MPa
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(1)
23
(@) & fk (b)20C 2 (2)
26-27 R ( 3)
( 2
)
( 4) (40 C)
(¢)30C (dy40C
4 28
Fig. 4 Comparison of concrete interlayer failure modes under 25
different conditions ’
HANSEN  PEDERSEN "
o : Arrhenius (1)
(2) -
2
4 E,
(a) KT=A'exp(— ) (1)
7 (b) 20 C RT,
K, ;A ., E,
7 (e¢) 30 ( kJ/mol) 20 C E, =
c(d) 40 < 33.5kJ/mol ¥ ; R (8314 J *mol™ « K
. T (K) .
2.4 ! E, 1 1
t, = l=-— 2
. ‘ foeXp[R (T, T)] (2)
t, T 20 C
(293 K) & (2)
(20 C)
o o 20°C. 30C. 40 C
204 ( ) 52 2021 2

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



E (2)
6 h t, ( 5) s
5
Table 5 Equivalent ages of concrete when the lower

layer is covered
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