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Geomechanical Model Testing of Surface Rupture and Bridge Damage
Produced by Discontinuous Reverse Faults

WONG Robina H C ZHANG Qian-bing CHEUNG Kin Hang Thomas
( Dept. of Civil and Structural Eng. The Hong Kong Polytechnic Univ. Hong Kong)

Abstract: Coplanar and stepped buried reverse faults were carried out to study the relationship between faults move—
ment and surface rupture appearing in soil layer using geomechanical model test. Furthermore the Gaoyuan Bridge
damaged during Wenchuan Earthquake was taken as an example to study the effect of fault propagation on bridge
foundation by changing the arrangement of the bridge to these two types of faults. Digital speckle correlation method
and high speed camera were used to observe and analyze the process of the fault movement. We have studied the
effect of fault dip angles and loading rates. The research results indicated that the failure process of discontinues re—
verse faults can be divided into four stages: elastic stage fault coalescence stage sliding stage and failure stage.
The width of surface rupture zone the uplifts of bedrock and sediment layer were statistics which indicated the
width of surface rupture zone and the uplift of the coplanar type were greater than the stepped one. The larger the
fault dip angle the wider the surface rupture zone was resulted. The uplift of bedrock was greater than the uplift of
soil layer. The bridge perpendicular to the fault was damaged and no damage to the parallel one.

Key words: discontinuous reverse faults; geomechanical model test; digital speckle correlation method; high speed

camera; rupture characteristic
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Fig.1 Damage to Gaoyuan Bridge ( view to NNE)
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Tab.1 The comparison of prototype rock and modeling material
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Tab.2 Geometries of faults tested in modeling material Tab.3 The geometry comparisons of Gaoyuan Bridge and
/mm the model bridge
B/(°) a/(°) 6/(°) 2b/mm  F1:F3 F2 /m /mm
0 45 60 +4 30 178 110 / /
35 45 60 +4 37 178 110 25 7.5 1.4 100 30 5.6
14 8.5 1.5 1.5 34 6 6
: 10 1.5 40 6
115 m 8 m 4 7.5 2.5 2.5 30 10 10
6.3 1.5 25 6
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Fig.4 The layout of the model bridge and stepped faults
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Fig.7 The results of coplanar fault with dip angles 59°
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Fig. 13  The failure of model bridges and sediment layer
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