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Orthogonal experimental analysis of measuring error for grouting pressure

Li Fengling
(College of Automobile and Mechanical Engineering; School of Traffic and Transportation Engineering.,

Changsha University of Science & Technology,Changsha 410076,P. R. China)

Abstract : Grouting pressure is down-hole pressure on the crack of grouting hole. Due to the constraints of
grouting art, the grouting pressure is presented by the pressure of up-section of pipe, which produces
measurement error of grouting pressure. the fluid flow model of grouting pipe for numerical computing is
constructed, and orthogonal experimental method to analysis the error of grouting pressure influenced by
cement grout ratio, grout velocity and grouting depth is adopted. And the significant factor is presented
based on statistical method in different grouting conditions. The results demonstrate that grouting pressure
is lower, the error of grouting pressure is bigger,and the relative error would exceed the up-bound precision

of pressure sensor with 0. 5%, and the measuring value must be revised. Secondly, the analysis of range
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results demonstrate conditions. The research results demonstrate that grouting pressure is lower ,the error

of grouting pressure is bigger,and the relative error would exceed the up-bound precision of pressure sensor

with 0.5%, and the measuring value must be revised. Secondly, the analysis of range results demonstrate

the grouting depth is the main factor of error, And the flow velocity of grouts is in sequence. The absolute

error is bigger with smaller grouts ratio on the same grouting depth and flow velocity. Combining

orthogonal test method and numerical computing, a computing method of grouting pressure in the grouting

hole is presented.

Keywords: grouting pressure; measurement errors; orthogonal test method; numerical models
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Table 1 Grouts Kinetic viscosity and density parameter

table with different water and cement ratio

. B K EE/ e i/
75 HWKIK L ,
(MPa « s) (g+cm ®)
1 1:1 8.3 1.5
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3 3:1 3.84 1. 206
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Table 2 The parameters of in the example
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Table 3 The computing results of pressure

in different site of pipe
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Table 4 Multi-factors and multi level table

of down hole pressure
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Table 5 Orthogonal test table of grouting pressure test
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Table 6 Test error of grouting pressure at bottom hole

s 43 ffi 22/ Pa X i 22 / 6
1 414.3 0.08
2 3824.6 0.12
3 7332.7 0.15
4 3419.1 0. 68
5 1003. 4 0.03
6 898.9 0.017
7 2423.2 0.48
8 894. 6 0.03
9 530.8 0.01
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Table 7 The statistical results of multi-factors

and multi-level test

WA % L I I R
A 0.117 4 0.244 65 0.174 64 0.127 28
C 0.043 2 0.272 34 0.22115 0.229 17
D 0.041 88  0.208 4 0.286 38 0.244 50
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