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Application of Self— compacting Temperature— suppressing Waterproofing Composites in Underground Projects
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Abstract: With the rapid development of the construction industry, a large number of underground cast— in— place concrete
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projects have appeared, and the problem of concrete cracking has become a major problem in underground projects. In order to
reduce the harm caused by concrete cracking on underground projects, the self— compacting temperature — suppressing and
waterproofing composite materials that reduce the heat of hydration and enhance the crack— resistant properties are used as the
anti— cracking materials for concrete, and the effect of self— compacting temperature— suppressing and waterproofing composite
materials on the temperature— suppressing rate of the cement slurry and the performance of the stress and compressive strength of
the concrete are investigated. The results show that the incorporation of self— compacting temperature— suppression composite
material makes the temperature— suppression rate of cement mortar reach 40. 7% , and the strains in the middle and the lower
part of the basement sidewalls are reduced by 30.2% and 13.7% , respectively, and at the same time, there is no negative
impact on the compressive strength of concrete, which reduces the cracking of concrete and improves the quality of the
underground project.
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Table 1 Cement performance index
bR BEGSASE)/min BUESREE/MPa $UyriRSE/ MPa
PgE/ %  wikk  %sE 3d 28d  3d  284d
ot 27.4 245 310 30.3 509 6.0 8.0
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Table 2 Performance index of fly ash

ARz i K H Fek it FWEEL  WiFE CaO
/% /% /% / (g/em®) /%
16 100 1.3 2.24 303
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Table 3 Mineral powder performance index

TEVERE B % SO, i T e
7d 28 d /% / (g/em®)  / (m*/kg)
80 101 1.7 2.7 410
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Table 4 Self- compacting temperature suppression waterproof
composite material physical performance indicators
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1d  7d B/mm H/% 74 284 e
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Table 5 Physical property index of HHC- S hydration heat inhibitor
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B/min /% AT %
7d 28 d
260 38 9 114 19
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Table 6 Temperature suppression rate test ratio /g
2051 K e IEA R 7K
A 2000 0 700
YX-W 2000 20 700
HHC-S 2000 20 700
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TR 30.6 °C; HHC-S 41 AfEIEEEH 12.8 C,
20.3 h J5AEIRIEME 47.9 C, 4R TR 35.1 C,
SRBIEM RG2S (AR, YX- W I HHC-S

PR 2 265 RO B A0 i B AIG 21,3 16.8°C, il 0 i 3
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Table 7 Temperature suppression foam box test data

ARG AHGET IREEEM KPR R

Rl

/C /C /C /h /%
2SH 12.9 51.9 64. 8 14.2 —
YX-W 13.1 30.6 43.7 19.5 40.7
HHC-S 12.8 35.1 47.9 20.3 32.6
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Table 8 Concrete mix ratio / (kg/m*)
4l RFPA O MESH YPHEE/mm KR KRR Wy b L 7K YX-W M
1 ik C35 160 =30 178 124 53 769 1106 160 0 7.11
2 Rk C35 160 +30 178 107 71 769 1106 160 35 7.11
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Fig. 1 Strain diagrams for different parts of the side walls
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Table 9 Compressive strength values of concrete /MPa

215 3d 7d 28 d
EHE4U 13.4 27.0 39.7
YX-W 4 13.2 26. 1 40.3
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