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Study on Strength Variation of Aerogel Composite

Concrete Exposed to Tunnel Fire

CHEN Chunhong, ZHU Pinghua, CHEN Shizhou

(School of Environmental &. Safety Engineering, Changzhou University, Changzhou 213164, China)

Abstract:In order to analyze the effect of aerogel mortar on fire insulation of tunnel concrete, the law
of strength degradation of aerogel composite concrete with duration time in tunnel fire was studied.
Firstly, a mortar having the potential of fireproof coating was prepared, and the aerogel volume was
60% of the aggregate volume. The mortar was used as insulation layer and coated on the surface of
self-compacting concrete. Thus aerogel composite concrete was made. According to Eurocodes HC
curve(800 ‘C in 10 min , 1 200 °C in 30 min), the specimens were subjected to fire test. 8 fire duration
and two cooling modes were selected in this test. The results show that when exposed to fire for less

than 2 hours, the protective effect of aerogel mortar on specimens was obvious, and it began to weak-
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en after 2 hours. Under natural cooling, the residual strength of specimen coated aerogel mortar at the
same duration time was 2.07 times higher than that of uncoated specimen. Under spray cooling, the
residual strength of specimen coated aerogel mortar could reach 2.89 times higher than that of
uncoated specimen. The cooling mode also had an obvious effect on the strength degradation of the
specimen. Residual strength of specimen with natural cooling was about 75% higher than that with
spray cooling at the same duration time.

Key words: tunnel fire; aerogel mortar coating; self-compacting concrete;compressive strength degra-

dation; cooling method
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Table 1 Basic properties of SiO, aerogel

W/ (kg e m™ ) Rife/mm PR ER/ (m® - kg ) fLKER fL4%/nm FRAR/(W/(m « K))
100 0~4 500~ 650 =>90% 20~100 0.020
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Table 2 Proportion of self-compacting high performance concrete kg
ke K GiNEEE w B IR i fif K Ul 7K 7 Elawil
322.6 161.3 884.0 803.3 107.5 53.8 53.8 10.8 0.43
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Table 3 Proportion of aerogel mortar kg
BERE w K fif K ik K ok SIAG R RGN g4k TiO,
54 958 574.4 63.8 159.6 319 2.4 6.4 4.8 16.0 2.4 79.8
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Table 4 Performance of aerogel mortar

VRRLE R )5 B VR Rl 08 A 4 REMIEHIER SRR T/ Wk A Tk

JE 3% iF /MPa o8 EE /MPa ZEMREE/MPa (W/(m - K))  (kg/m?) % £S04 h
6.3 2.7 0.38 0.294 686 18 0.81 >2.5
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Fig.1 Uncoated specimens at different duration of fire
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Fig.2 Aerogel composite concrete specimens at different duration of fire
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Table 5 Relationship between damage degree of concrete structure and residual compressive strength

Wi I (D HESOIAD R ESAID RJERHAV) IR (V)
P 98 5 47 U6 R =>0.7 0.5~0.7 0.36~0.5 0.2~0.36 <0.2

I8 S bR A KRG8 (B LA B 405 48 S 56 132 28 A 3R 9 A BIR R 28510 2 s o+ 2 BRI 1 o J3€ 3
IR KN 0.5 MIAR 8 X (2) ~ 30 (5) n] LIAG i 35 31 8 12 8 1031 7 B FRAR 25 14 52 S 8] 70 391 0 - R TR B0
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