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Tab.2 Service life prediction results for 20% fly ash concrete
k
/mm (1072[m¥s ]) /d /a /m (102[m¥s ) (102[m¥s])
1 55 1.2 28 102 0.43 0.1 0.448 0.05
2 60 1.2 28 122 0.43 0.1 0.448 0.05
3 65 1.2 28 162 0.43 0.1 0.448 0.05
4 70 1.2 28 209 0.43 0.1 0.448 0.05
3 30%
Tab.3 Service life prediction results for 30% fly ash concrete
k
/mm (10"2m%s) /d /a /m (10" [m%s]) (102[m¥s])
1 55 32 28 105 0.56 0.1 0.448 0.05
2 60 32 28 123 0.56 0.1 0.4438 0.05
3 65 32 28 177 0.56 0.1 0.448 0.05
4 70 32 28 248 0.56 0.1 0.448 0.05
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Tab.4 Service life prediction results for concrete of 10% slag and 20% fly ash

k
/mm (10"m¥s) /d /a /m (10"?m%s) (10"m?%s)
1 55 0.8 28 121 0.36 0.1 0.448 0.05
2 60 0.8 28 159 0.36 0.1 0.448 0.05
3 65 0.8 28 204 0.36 0.1 0.448 0.05
4 70 0.8 28 257 0.36 0.1 0.448 0.05
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Evaluation on Service Life of Tunnel Concrete Structure

Ding Yang', Deng Wenwu?, Meng Wei?, Chen Kan'
(1. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013 ; China ;2. Urban Rail

Transit Design Institute,Sixth Survey and Design Institute of China Railway Group Co., Ltd., Tianjing 300308, China)
Abstract : Focusing on the tunnel concrete structure service life evaluation, based on Fick’s second law, the the-
ory of concrete diffusion and the corresponding mathematics model, this study conducts a comprehensive analysis
on factors affecting service life of the concrete tunnel structures. Results show that the predicted concrete service
life is 102 to 105 years when the thickness of concrete protective layer is 55 mm;While the predicted concrete
service life can reach 209 years and 248 years when the protective layer thickness is 70 mm. Therefore, it is
necessary to strictly control the construction quality and guarantee the thickness of the protective layer. It sug-
gests that the predicted service life of the concrete structure will increase with the increase of the protective lay-
er thickness. Finally, the experimental results prove that adding a certain amount of fly ash in concrete and
adding a certain amount of slag can significantly improve the service life of concrete. The results of the study are

summarized to improve the life of the tunnel concrete measures and techniques, which has practical significance.
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