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PART 13 GEOLOGICAL HAZARDS POSED BY ACTIVE FAULT
IN THE PERMAFROST NORTH TIBETAN PLATEAU

The Golmud-Lhasa Railway goes across the Tibetan Plateau characterized by intensely tectonic
activity and severe cold climate. The coupling among active faulting, underground water flow and
feeezing-thawing may result in variety of geological hazards including seismic fracturing, creep
deformation, inhomogeneous freezing and thawing, surface fracture, pingo and migrating pingo.
These geological hazards together with earthquake threaten the safety of railway, highway,
oil-pipeline and other engineering facilities as bridges, culverts and buildings (Wu et al., 2003d,
2004, 2005).
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Fig.164 View eastward in July of 2001 at hotspring ponds in linear distribution along active fault in south of

Liangdaohe Station of the Golmud-Lhasa Highway
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Fig.165 Cross section from Tuotuohe to Kaixinling and freezing hotsprings in winter along Tuotuohe active fault
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Fig.166 View southeastward in February of 2002 at freezing springs in linear distribution along east boundary fault
of the Wenquan graben
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Fig.167 View northward in February of 2002 at pingos in linear distribution along the Touerjiu fault in south of
Tanggula Mts.
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Fig.168 View southeastward in February of 2002 at surface fracture and en-echelon pingos aong Yanshiping
active fault (Fq)
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Fig.169 View northeastward in March of 2003 at underground freezing domes in linear distribution along south
boundary fault of Amdo basin
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Fig.170 View northward in March of 2001 at active faulting and heterogeneous freezing deformation of the
Highway along fault in south of Amdo basin
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Fig.171 View northward in March of 2001 at active fault cutting Holocene deposits and road deformation of the
Golmud-Lhasa Highway resulted from coupling among active faulting, underground flow and heterogeneous
freezing in south of Amdo basin
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Fig.172 View northwestward in March of 2001 at road deformation of the Golmud-Lhasa Highway caused by
coupling among active faulting, underground flow and heterogeneous freezing in south of Amdo basin
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Fig.173 View northward in March of 2001 at depression of the Golmud-L hasa Highway along north Tanggula fault
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Fig.174 View southward in July of 2002 at multi-level slides along north boundary fault of Wumatang depression
of east Damxung basin
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Fig.175 Map and photo showing pingo and its hazard effects. Explanation: 1-Holocene lacustrine deposits;
2-minor fault; 3-thawing depression; 4-pingo; 5-contour of elevation (m); 6-Buqu River and water flow trend;

7-Golmud-L hasa Railway line; 8-designed railway bridge. Photo was taken northward in March of 2002.
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Fig.176 Map of surface fractures formed in February of 2002 along Beiluhe fault zone in north of Fenghuoshan
Mts. Explanation: 1-Holocene sands; 2-buried boundary fault; 3-surface fracture; 4-underground freezing dome;
5-boundary of linear depression; 6-tectonically thawing region; 7-pingo; 8-Golmud-Lhasarailway line



2002 6
Fig.177 View westward in June of 2002 at trenching perpendicular to surface fracture along Beiluhe fault in north
of Fenghuoshan Mts.
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Fig.178 View westward in June of 2002 at trench cross-section of surface fracture along Beiluhe fault separating
brown lacustrine clay formed in Early Pleistocene and reddish sandy soil of Late Pleistocene in north of
Fenghuoshan Mts.
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Fig.179 View eastward in March of 2001 at surface fracturing of the Golmud-Lhasa Highway in north of
Fenghuoshan Mts.
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Fig.180 View eastward in February of 2002 at surface fractures cutting the Golmud-Lhsa Highway along buried
fault in north piedmont of Fenghuoshan Mts.
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Fig.181 Near view eastward in February of 2002 at fracturing of the Golmud-Lhasa Highway in north piedmont of
Fenghuoshan Mts.
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Fig.182 Map showing major active faults and migrating pingos aong the Golmud-Lhasa Railway across
permafrost north Tibetan Plateau. Explanation: 1-active fault; 2-Ms>8.0 earthquake; 3-Ms 7.0-7.9 earthquake;
4-Ms 6.0-6.9 earthquake; 5-Ms 5.0-5.9 earthquake; 6-migrating pingo; 7-hotspring; 8-major lake and river



