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Effect of electric curing on mortar forming temperature and

early strength under negative temperature environment
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Abstract: In order to study the effect of electric curing on the early strength development of mortar mixed with
calcium formate early strength agent under a negative temperature environment, calcium formate early strength
agent with 2% mass of cementitious material was mixed into the mortar, and electric curing was carried out by
passing alternating current in a —10°C environment. During the test, the real-time changes of the internal
temperature of the mortar under different energization parameters were monitored by a thermometer, and
finally, the strength of the mortar energized for one day and the strength of the subsequent standard curing for 3
days and 7 days under different energization parameters were tested. The test results show that the addition of

calcium formate to the mortar can effectively reduce the resistance and thus improve the energizing efficiency,
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and the initial resistance of the mortar specimens with calcium formate is 1/4 that of the mortar without calcium

formate, so that it can achieve a good heating effect at a lower applied voltage. Calcium formate also has an

obvious early strength effect after 1 day of electrical curing, which can promote the early strength development

of the mortar. The strengths at 3 days and 7 days of the calcium formate-doped mortar increased by 59% and

29% , respectively, compared with the un-doped calcium formate mortar under the same energizing parameters.

Keywords: mortar; electric curing; early strength agent; early strength; cold areas
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Table 1 Test piece energization parameters
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Fig. 1 Electric conservation test schematic and layout

diagram
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Table 2 Initial mean resistance and initial electrical

power of fresh mortar specimens

WA iR/ Q HLE/V W7 W Ty 36 /W
0 0
2 4 273.8 30 3.3
60 13.1
0 0
SR 66.0 15 3.4
30 13.6

H13 2 AT, B 41400 o ri PR s LA R 1/4,
W RS A U] O PR I R B AR .
R R R A B2 i TP SO R Ca” R RO
U B AR R R AR TR SR A R B
2.2 BEMNEAME

T Al R A B ke T G G R R 2
(R 14 22 1, HCH B 2R Tl 1R 5 A B30 5 1) i



194 K5 xR ¥E AL FROP FE L) % AT %

JiE 22 FEL I TE B . E H AT A5 R F Y P B R
(25 °C) HHEIRE ((10+2) C) A 2218 N ~F (Bt
T AR AH [, B L BCH AR [R) L 2 ) 0 e B A8 4k 32
B AR AR

AT ST EE - AENRAEREYRS
3 A S ] SR B, W LA S WA L T R T ) R
PRI R P T 22 R B A i R I A
ko WM KBOV 5 ZQOV A e, Rl ) i B T R oy
0; 1 KB30V 5 ZQ15V B 91 b o Tl R 2230, 43 %)
J93.3.3.4 Wik {4 KB60V 5 ZQ30V 1 %) ik Hi )y
KL, 13.1.13.6 W 28 (L4l sl
T A A T B - T i 4 49 Sl an 181 2(a) L (b) B

— KBOV
50 b 46.6 C — KB30V

10 15 20 %
HFE)/h

(a) == H A

527 —7Q0V

——ZQ15V
—7Q30V

L |
20 25

0 15
R

(b) oA
B2 SUBHETRFFIKGNENEE-IEXRHLE

Fig.2 Negative temperature environment electric

maintenance specimen internal temperature-time
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Table 3 Compressive strength and standard deviation at different ages of electrically maintained specimens
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KBOV 0 18.1 0. 62 31.7 2.01
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ZQ30V 12.4 0.61 45.6 2.85 48.8 1.14
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Fig.3 Mechanisms of early strength development of

mortar specimens
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