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Effect of Ferric Chloride on Microstructure of
Hydrated Calcium Silicate and Ettringite

Chen Shilin

(Survey and Design Institute of China Railway 18th Bureau Group Co. , Ltd. , Tianjin 300300, China)

Abstract; In order to reveal the waterproof mechanism of ferric chloride in cement-based materials, the in-
fluence of ferric chloride with different amounts on the microstructure of hydrated calcium silicate gel (CSH) and
ettringite (AFT) of cement hydration products was systematically studied. The results show that the crystal
property of C-S-H gel is changed after the pure C-S-H gel is mixed with ferric chloride, and the crystal water in
C-S-H gel was reduced. The pore size distribution of C-S-H gel is more concentrated than that of the benchmark
CSH gel, and the pore size range is between 1~30 nm and 10. 5~80 nm respectively. XRD shows that ferric
chloride will promote the formation of ettringite when the reference ettringite is mixed with ferric chloride BET
showed that the addition of ferric chloride would cause the average pore size of ettringite to increase.

Key words: ferric chloride;hydrated calcium silicate;ettringite; microstructure
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Study on Artificial Seismic Wave of Directional
Advanced Geological Prediction in Mountain Tunnel

Man Lingcong' ., Lou Guochong''?, Sun Zhitao'

(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shjiazhuang 050043, China;
2. Key Laboratory of Roads and Railway Engineering Safety Control of Ministry of Education,
Shijiazhuang Tiedao University, Shjiazhuang 050043, China)

Abstract: The advanced geological prediction is an important process in the construction process of the
mountain tunnel. The elastic wave directional advanced detection technology can accurately and efficiently pre-
dict the geological conditions in front of the tunnel face. In order to improve the length and quality of the ad-
vanced geological prediction, the finite element model of quast-two-dimensional tunnel was established by AN-
SYS/LS-DYNA. The attenuation law of different main frequency sources under different lithological conditions
was studied by numerical experiments. The research results show that the artificial seismic wave excitation fre-
quency has certain suitability for the rock mass properties. The hard rock mass is not sensitive to the seismic
wave frequency, different frequency source can be selected. The soft rock mass is sensitive to the frequency of
the seismic wave, the high-frequency wave attenuates quickly, is easily absorbed, and the low-frequency wave
decays slowly, and can propagate longer distances. When there is a lithological interface in front of the tunnel
face, the low-frequency waves are more easily transmitted through the lithological interface, and the penetration
of high-frequency waves is relatively poor.

Key words: seismic wave;directional advanced detection;source frequency;finite element;attenuation ratio



