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1 ( Google earth)
Fig. 1 Drainage basins of Supodian Gully and Maojiawan Bridge’ s site( According Google earth basemap)
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Fig.3 Particle analysis curve 3
Table 3 The shear stress of debris flow calculation
1
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Table 1  Calculation of densities of debris flow ¥ /(kN/m) H/m J 7/(kPa)
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Fig. 4 Bridge destroyed after the debris flow
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Fig. 6  Sketch of left channel lateral widening
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Fig. 5 Sketch of Mao jia wan bridge
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The Failure Mechanism of Maojiawan Bridge by “7 < 10 ”Debris Flows

JING Xiangang' > GE Yonggang' LEI Yu'?> GUO Chaoxu' *

(1. Key Lab. of Mountain Hazards and Earth Surface Progress/Insti. ofMountain Hazards and Environment CAS Chengdu 610041 China;
2. Graduate University of Chinese Academy of Sciences Beijing 100049  China )

Abstract: The catastrophic debris flows on July 10 2013 resulted in huge destruction to Dujiangyan — Wenchuan
highway ( G213) in Sichuan Province of China. The highways were seriously destructed and blocked in 16 sites

which were induced by 7collapsed bridges and base 2 of 7 destructed were scoured by debris flow. Based on field
investigation and analysis the parameters were calculated which were the density of 1.88 g/cm’ the velocity of
9.3 m/s the peak flow of 232.5 m’/s and yield stress of debris flowslof 13.3 kPa. The debris flows scoured the
foundation of the bridge down the steep gully seriously the pier lost its stability and the bridge collapsed. The cal-
culation indicates that: the soil below the pier is scoured away by the debris flow leading to the pier overhanging

and the lateral length reaches 1.65 m; on the other hand the water in debris flows should run into the foundation
soil which reduces the soil’ s strength. The pier failed when the maximum pressure( 545 kPa) of the foundation ex—
ceeding the allowable bearing capacity then the bridge destroyed. By the analysis of the failure model and mecha—
nism of Maojiawan Bridge it suggests that debris flow drainage channel; clearance under the bridge and special

protective projects should be carried out for highway protection and traffic security.
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