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Fig.1 Calculation model
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Fig.5 Bird's—eye view of 8 paths
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Fig.2 Meshed geometric model
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Fig.3 Displacement of the railway and its underlying medium {unit: m)
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Fig.® Shear siress map of rails near the fault(xy plane)
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Table 1 Matenial parameters and geometric sizes for each substance of the model
MHER BHER (MPa) T b R+ 8
-3 21000 0.20 ExEx®= (50+50) mx50mx 0m
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pi- 473 65 0.30 TWE 3.4m, B 2m, HE45°
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&ih 300000 0.27 BHEH 0.15mx 0.176m, EE 1.5m, #EH 100m
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Fig.4 Uorizontal displacement of the eastem rails
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Fig.6 Displacement of each path
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Fig.7 Principal stress map of rails
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FINITE ELEMENT ANALYSIS OF EFFECTS OF STICK-SLIP
MOVEMENT OF THE SEISMOGENIC FAULT ON THE

DEFORMATION OF THE QINGHAI-TIBET RAILWAY
——A CASE STUDY OF THE EAST KUNLUN ACTIVE FAULT

OUYANG Yong-long', HU Dao-gong', WANG Lian-jie',
ZHANG You’, CHEN Xin-long’
(1. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China;
2. Geological Engineerings Corporation, Beifing Mining Service Burean , Beijing 102300, China;
3. Beijing Geology and. MineralProspecting and Developing Bureau, Beijing 100050, China)

Abstract: The East Kunlun fault {EKF) is one of the present-day most active, lefi-lateral strike-slip
seismogenic faults in the northern Qinghai-Tibet Plateau. Future seismic activities or abrupt strike-slip
movement of the EKF will cause serious engineering-geological problems to the Qinghai-Tibet Railway.
On the bhasis of the geometric and kinematic characteristics of the EKF, the de_fonnation effects of the
rails occurring when the epicenter of a future earthquake is located near the railway were simulated, with
8 m horizontal left-lateral displacement added. The results show that the bedrock moves 8 m en masse
when the epicenter is located near the railway, while the Quatemary loose sediments and groundsill are
deformed. The horizontal diaplacement of the Quaternary close to the fault is obviously smaller from
above downward, while the rails and groundsill show successive left-lateral crooked deformation for about
25 m. There occur a NE-trending tensional graben and a NW-trending seismic drumlin on the east and
west sides of the railway respectively. The rails are seriously distorted near the fault and the siress of the
rails is reduced toward both sidess of the fault and the maximum shear stress plane of the mils is
perpendicular to the direction of elongation of the rails; therefore the rails are most likely to be subjected
to shear once an earthquake happens. On the basis of the stmulation, the paper puts forward such
countermeasures as widening of the groundsill and replacement of the soil layer near the fault.

Key words: East Kunlun fault; strike-slip movement; finite element analysis; railway deformation;

Qinghai-Tibet Railway



