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Abstract: In the increasingly complex and harsh geological environment, the quality requirements of grouting
reinforcement are getting higher and higher. It is of great theoretical significance and research value to establish

a scientific and reasonable grouting effect evaluation system. Aiming at the grouting effect detection methods
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widely used in projects such as grouting amount accounting method, inspection hole analysis method, P-Q-t
curve method and geophysical detection method, the hierarchical evaluation system is established by extracting
the primary and secondary influencing factors, and the mathematical model for grouting effect evaluation is built
based on expert opinions and actual working conditions; Then, based on the basic principle of fuzzy mathemat-
ics, the weight vector is quantified as the weight of evaluation factors, and the mathematical expression of fuzzy
phenomenon is realized through matrix operation, so as to complete the accurate evaluation of grouting effect in
sandy soil tunnels; Finally, combined with the sand tunnel of Zhengzhou Metro Line 7, through the comprehen-
sive analysis of fuzzy evaluation, it is considered that the grouting effect grade is good. During the actual exca-
vation of the tunnel, there is no hydrological and geological interference in any form, which indicates that the
evaluation method is scientific and efficient and can provide guidance or reference for other engineering con-
struction.
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Fig. 1 Picture of sand tunnel under excavation and treatment
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Fig. 6 (a) Cross section layout of grouting holes and (b) Vertical section layout
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Tab. 1 Single hole grouting quantity statistics(m’)

Al-AS A6-A10 A31-A35 A36-A40 A66-A70 A91-A95  A96-A100 A115-A120 A135-A140 A135-A140
27.4 259 41.1 39.1 29.9 30.9 29.1 27.4 28.4 27.9
31.7 33.7 35.7 37.7 34.8 354 34.8 333 33.8 303
37.6 28.4 352 27.9 40.1 39.1 40.3 29.1 41.2 29.3
35.7 33.1 36.1 33.1 32.8 344 30.8 37.8 30.7 30.8
35.7 37.9 34.8 35.8 38.1 37.1 39.1 31.1 34.6 38.5
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Tab. 3  Single factor fuzzy evaluation matrix
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PR R 0.25 0.50 0.15 0.10 P-t F#1iE 0.50 0.25 0.15 0.10
R R A 0.20 0.60 0.15 0.05 Q-t FF1E 0.35 0.25 0.30 0.10
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