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Fig. 2 The contrast of the soil stress deviation degree between the integral side wall and the ring-loop
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Fig. 3 The ring-loop apparatus
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Tab. 2 The different transducers’ «
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Tab.3 The range by the pressure transducer

at different modulus ratio
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0.3 1.34 0. 45 0. 88 0. 27
0.5 1.05 0.33 0. 60 0.19
5 0. 96 0. 30 0.57 0.18
10 1.04 0.33 0. 60 0. 20
100 1.13 0. 37 0.67 0. 22
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Tab.4 The matching error contrast

T Brrms B B it b
1 —0.25 —0.18 —0.21 0.22
2 —0.29 —0.21 —0.27 0.18
3 —0.25 —0.18 —0.25 0.22
4 —0.24 —0.17 —0. 30 0.24
5 —0.29 —0.21 —0.18 0.19
6 —0.29 —0.21 —0. 34 0.19
7 —0.34 —0.25 —0.32 0.15
8 —0. 30 —0.22 —0. 37 0.17
9 —0.21 —0.15 —0.25 0. 27
10 —0.29 —0.21 —0. 30 0.18
11 —0.22 —0.16 —0. 36 0. 26
12 —0.21 —0.15 —0. 34 0. 27
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Analysis of earth pressure transducer calibration technique
based on ring-loop instrument

LIU Gang"?, LUO Qiang’, ZHANG Liang®’, ZHANG Li-xiang®
(1. School of Civil Engineering, Architecture and Environment, Xihua University, Chengdu 610039, China; 2. MOE Key Laboratory of
High-speed Railway Engineering, Southwest Jiaotong University, Chengdu 610031, China; 3. Transportation Branch of HydroChina

Chengdu Engineering Corporation, Chengdu 610072, China)

Abstract: Reasonable calibration of earth pressure transducer is the basic guarantee to improve the
precision of earth pressure measurement. Ring-loop instrument is considered as good calibration
equipment due to it overcomes the effect of lateral wall friction. By using finite element analysis, the
influence of the friction contact condition between lateral wall and earth medium, the influence of the
non-uniform contact state between loading plate and earth medium surface, and the influence of the
stiffness mismatch between earth pressure transducer and earth medium on the distribution
characteristics of earth medium stress field in ring-loop instrument were discussed. Based on the
principle that the variation range of earth medium stress field caused by boundary condition between
ring-loop lateral wall and loading plate are not superposed with the variation range of earth medium
stress field caused by earth pressure transducer itself, a method for determining the diameter and
height of ring-loop gauge was proposed. The effect of ring-loop instrument to reduce the lateral wall
{riction is verified through experiment. The matching error obtained from the calibration experiment
with the ring-loop instrument is in good agreement with the theoretically calculated result, which
verifies the reliability of the earth pressure transducer calibrated by ring-loop instrument.

Keywords: earth pressure transducer; ring-loop instrument; calibration technique; finite element

calculation; lateral wall friction



