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Grey Correlation Analysis of Influencing Factors

of Blasting Vibration in Laomushan Tunnel
DING Zhigang', TANG Yixin*,BAO Wencheng', HU Qizhi*
(1 Zhongjiao Lugiao South Engin. Co., Ltd., Beijing 101149,China ;

2 School of Civil Engin.,Architecture and Environment s Hubei Univ.of Tech.,Wuhan 430068 ,China)
Abstract: Tunnel blasting has a greater impact on the stability of the surrounding rock, among which fac-
tors such as the blasting center distance, the maximum charge in a single section and the number of deto-
nators directly affect the degree of disturbance of the surrounding rock by blasting. Relying on the Lao-
mushan tunnel project under construction, by analyzing the construction blasting monitoring data, an in-
dex system of factors affecting the blasting vibration of the project is established; by correcting the abso-
lute difference between the original reference sequence and the comparison sequence in the grey relational
theory. the absolute difference of their K time point is calculated by the average method, and the revised
correlation coefficient and gray correlation model are obtained; using this model, the gray correlation anal-
ysis of the influencing factors of the blasting vibration of Laomushan tunnel is carried out. The correlation
degree of each influencing factor is sorted, and the main factors among the factors are determined. The re-
sults show that the blasting center distance is the quasi-optimal factor, and the maximum charge of a sin-
gle segment and the number of detonator segments are the controllable quasi-optimal factors; based on the
gray model analysis results, the LLaomushan blasting construction plan is optimized to make the peak vi-
bration of the section produced by blasting, The speed average damping rate reaches 28% , effectively re-
ducing the impact of blasting vibration on surrounding rock.

Keywords: tunnel blasting; grey theory; surrounding rock stability; model modification; parameter opti-

mization
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Experimental Study on Eccentrically Compressed Concrete

Filled Circular CFRP Steel Tubular Columns
WU Lingxiao, ZHOU Jinzhi, LENG Jun, LONG Yuhua
(School of Civil Engin.,Architecture and Environment , Hubei Univ. of Tech.,Wuhan 430068,China)

Abstract: In order to study the eccentric compression performance of CFRP circular concrete-filled steel
tube short columns, eccentric compression tests were carried out on 11 CFRP circular concrete-filled steel
tube short columns,and to study the influence of different concrete strength, steel ratio, CFRP layer num-
ber and eccentricity on its ultimate bearing capacity. The results showed that the failure modes of CFRP
round concrete-filled steel tube stub columns under eccentric load are shown as buckling of the steel tube in
the compression zone and CFRP fracture in the middle and upper part. After the specimen reaches the ulti-
mate bearing capacity, it can still maintain a certain bearing capacity while undergoing greater deforma-
tion, which is a ductile failure. The ultimate bearing capacity of the specimen decreases with the increase of
eccentricity; The increase in concrete strength, steel content and the number of CFRP layers can effective-
ly increase the ultimate bearing capacity of the specimen, and the increase in the number of CFRP layers is
the most significant.

Keywords: carbon fiber reinforced polymer (CFRP) ; concrete filled steel tube; eccentric compression per-

formance; ultimate bearing capacity
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Research on Mechanical Property of High-Strength

Two-Component Polyurethane Waterproof Coating
FENG Xiaogian, WANG Nan, ZHANG Jinming, ZHANG Gaowen
(Hubei Provincial Key Laboratory of Green Materials for Light Industry ,
Hubei Univ. of Tech., Wuhan 430068, China)

Abstract: The two-step prepolymerization method is used to synthesize the A-component prepolymer with
raw materials diphenylmethane diisocyanate (MDI) and polyether polyol. The A-component prepolymer is
then prepared with B component containing a small amount of polyether polyol and curing agent to obtain
the environmentally friendly high-strength two-component polyurethane waterproof coating. The mechani-
cal properties and microstructure of the waterproof coating film were analyzed by electronic tensile machine
and the scanning electron microscope (SEM). The results show that the use of isocyanate MDI with more
benzene ring as the monomer can obtain a higher strength coating film. And when the monomer is added
separately at one time, the strength of the coating film can be further improved. With the increase of the R
value in the A component, the tensile strength tends to increase, whereas the elongation at break tends to
decrease. The use of non-silicone defoamers has better defoaming effect and is beneficial to the improve-
ment of the mechanical strength of the coating film.

Keywords: polyurethane; waterproof coating; two-component; high-strength
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