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Effect of Thermal Curing on Early Hydration Properties of Mass Concrete with Different Active Mineral Admixtures
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Abstract: This paper studied the influence of fly ash (FA) and ground granulated blast furnace slag (GGBS) in mass concrete on the
early compressive strength of cement under thermal curing conditions, and discussed the hydration reaction process by hydration heat,
XRD and TGA. The results show that the addition of FA and GGBS can greatly reduce the early strength at room temperature; the early
strength of FA—cement system is still much lower than that of the blank group during thermal curing; however, with the increase of the
amount of GGBS and the thermal curing temperature, the early strength of system is closer and closer to the blank group; the early
strength of GGBS—cement system is higher than that of blank group when the curing temperature is 50 °C. This indicates that under the
condition of thermal excitation, the early temperature is 50 “C. This indicates that under the condition of thermal excitation, the early
pozzolanic reaction of fly ash is still limited, but the early hydration activity of mineral powder is significantly improved, and the
accumulation of hydration products is completed through pozzolanic reaction and auto—hydration reaction.
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Fig.1 Particle size distribution of raw materials
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Table 1 Chemical composition of raw materials / %
okl Sio, Al O, Fe,0, S0, Ca0 MgO K,O Na, O LOI
K 20.993 5.071 3.265 2. 341 62. 580 1.899 0. 607 0.192 1.913

HHREIK 50. 927 28.454 4. 506 0.521 3.378 0. 966 2.266 0. 749 6. 627
Wk 32.581 15.239 0.592 2.254 39.470 7.595 0. 706 0.362 0.911
- .. k2 mAELE

1.2 K¥E7 % Table 2 Mixture proportions /g
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Fig. 2 Hydration heat release rate of pastes at different temperatures
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Table 3 Cumulative heat release of pastes at different temperatures

N - Rl
i £/ °C PR 12h 24 h 48 h 72 h
AL 72.70 148. 31 195. 08 215.28
30F 50. 94 103.20 139. 21 156.72
20 20F10G  53.17 105. 53 143.22 163.70
10F20G  59.56 116. 70 158.78 184. 10
306G 59.29 115.38 157. 14 184. 03
JLEH  155.52 209. 01 258. 66 285. 46
30F 104. 34 140. 73 177. 80 198. 44
35 20F10G  114.68 159. 01 208. 05 234.22
10F20G  116.45 165.95 221.94 253.19
30G 123. 44 178. 88 241. 88 279. 04
L 204.81 257. 66 305. 78 335.35
30F 148. 56 192. 56 233.02 257. 10
50 20F10G  159. 46 215. 40 264.72 292. 60
10F20G  173.47 240. 81 300. 86 331.67
30G 171. 03 242. 87 306. 11 338.11
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Fig.3 The XRD patterns of FA-GGBS—-cement
systems at different temperatures
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