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Issues and considerations for slope engineering planning and construction in the deeply
incised valley region on the Qinghai-Tibet Plateau

Abstract: [Objective] In recent years, as human engineering activities have progressively
expanded into the Qinghai-Tibet Plateau and its surrounding areas, the increasingly frequent
occurrence of slope stability (such as large-scale landslides) in the deeply incised valley region
has posed a serious threat to major engineering projects and the safety of people's lives and
property. [Methods] Based on an overview of the tectonic activity characteristics of the
Qinghai-Xizang Plateau, this paper analyzes the controlling effect of tectonic activity on slope
stability in the region, and further puts forward the problems, understandings, reflections and
suggestions faced in the planning and construction of slope engineering in deeply incised valley
areas of the Qinghai-Xizang Plateau. [Results and Conclusions] The results show that active
tectonics on the Qinghai-Xizang Plateau are significantly consistent with the distribution of slope
stability, and tectonic activity is notably synchronous with slope stability in time. Tectonic activity
provides tectonic topographic and geomorphic boundary conditions, material basis, dynamic
conditions and triggering factors for slope failure respectively. The Qinghai-Xizang Plateau is
confronted with such problems as regional tectonic stress controlling the stability of deeply
incised valley slopes, the need for re-recognition of the stability of reverse slopes in deeply incised
valley areas, and a conceptual shift in the horizontal buried depth of underground engineering in
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mountain-adjacent slopes. It is concluded that slope engineering in deeply incised valley areas of
the Qinghai-Xizang Plateau should be designed as far as possible on slopes with south-, west- and
southwest-facing aspects, and avoided on slopes with north-, northeast- and east-facing aspects;
deep-seated stability of consequent slopes is superior to that of reverse slopes; and underground
engineering in mountain-adjacent slopes should be designed in in-situ stress zones. It is
recommended to carry out quantitative research on the morphological characteristics and failure
mechanisms of deeply incised valleys on the Qinghai-Xizang Plateau, the evolution law of in-situ
stress fields in deeply incised valleys under the background of rapid tectonic uplift of the
Qinghai-Xizang Plateau, and the spatial distribution characteristics of in-situ stress fields in deeply
incised valleys on the Qinghai-Xizang Plateau. [Significance]The research findings provide a
valuable reference for slope engineering planning and construction and disaster prevention in the
Qinghai-Tibet Plateau region.

Keywords: Qinghai-Tibet Plateau; tectonic activities; deeply incised valley; slope engineering;
Engineering planning and construction
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Fig.1 Characteristics of tectonic activity on the Tibetan Plateau

a: Benduo landslide; b:Baige landslide; c: Daguangbao landslide; d:Zhangjiazhuang tunnel landslide.
The DEM data were derived from the ALOS-PALSAR DEM with a resolution of 12.5 m; The active faults are
adapted from Tapponnier et al., 2001.
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Fig.2 Sketch of potential large-scale landslide occurring at a river bank on the Tibetan Plateau
The DEM data were derived from the ALOS-PALSAR DEM with a resolution of 12.5 m.
a: Benduo landslide; b:Baige landslide; c: Daguangbao landslide; d:Zhangjiazhuang tunnel landslide.
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Fig.3 The sketch map of crustal stress distribution in deep-cut valley (adapted from Huang, 2007)
W: The horizontal depth of the slope stress concentration zone from the slope face into the mountain; AW: The

extent of the slope stress concentration zone.
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