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The geological structure and sliding mode of the slopes in the Yigong landslide source

area, Tibet

Abstract: The unstable slopes of BHO1, BHO2, and BHO3 in the Yigong landslide source area in Tibet threaten
the safety of major engineering facilities downstream. In order to prevent and control the disaster risk caused by the
high-elevation sliding of blocks, it is urgent to analyze the geological structure of the slope in the above-mentioned
source area and their deformation trends. Based on the Pleiades digital elevation model with a precision of 2 m and
its topographical shadow, this paper draws up evidence from three aspects: quantitative geomorphology, geological
structure, and landslide science. In addition, it is preliminarily determined that the source area of the Yigong
landslide has four secondary slope units, including the cuesta in the front imbricated thrust-fault zone, the block in
the thrust-fault zone, the block in the strike-slip fault zone, and the NE-trending rift zone. There are two primary
control structural planes in the slope, dipping southeast and southwest, respectively. The geological survey of the
line has confirmed that the above two groups of structural planes are related to thrust faults and strike-slip faults in
the imbricated nappe. The NE-trending rift crosscutting the ridge may be related to the recent EW-extensional
deformation of the nappe. With the above-mentioned geological structures, the slopes in the Yigong landslide source
area show multi-stage and multi-phase deep sliding along the NE-trending rift zone and have the creep-tension-shear
sliding mechanism with rock landslide. According to the extension depth of the tensile fractures in the source area,
the BHO2 block has the potential risk of accelerated slippage. Moreover, the BHO3 block is also unstable.

Keywords: geological disaster; Yigong landslide; source area; imbricated nappe structure; fault; sliding mode
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Fig. 1 The tectonic geological background and key block location of the Yigong landslide in Nyingchi city, Tibet

(a) The background of fault and seismicity in the study area;

strongly deformed slopes in the source area (towards NE)
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Fig. 2 The geologic and geomorphic characteristics of the Yigong landslide and adjacent valleys

(a) The geomorphic characteristics in the source and adjacent areas; (b) The geological section from Jiazhong village to the top of the

slope; (c¢) The geological section from Tongjia village to the top of the slope; (d) The geological section of the Zhamunong gully at

Yigong village
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(a) The slope zoning in the source area (towards NE) ;
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Fig. 3 The topography of the Yigong landslide source area and its secondary geomorphic units

(b) The geomorphology derived from the 2 m precision topographic data;

(c¢) The geomorphic morphology at the upper edge; (d) The crown cracks at the upper edge (towards SE)
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Fig. 4 The distribution characteristics of the main controlling structural planes in the Yigong landslide source area

(a) The topography and the internal structural plane distribution derived from the 2 m precision data;

(b) The projection of a SE-

dipping and NE-striking structural plane; (¢) The projection of a W-dipping and SN-striking structural plane
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Fig. 5 The outcrop of the fault zone and its geological profile in the Yigong landslide source area

(a) The outcrop of the thrust fault in the source area (towards SE); (b) The geological profile of the thrust-fault zone; (c¢) The

cataclastic rock and the thrust fault (towards NE); (d) The left outcrop of the strike-slip fault zone (towards NE); (e) The right

outcrop of the strike-slip fault zone (towards NE); (f) The geological profile of the strike-slip fault in the source area
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Fig. 6 The imbricated nappe structures in the Yigong landslide source area

(a) The geological structure in the source area (towards NE); (b) The imbricated structural model ( Abd El-Wahed et al. , 2016)
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(a) Double-slip surface of the Yigong landslide (towards NE); (b) The main slip surface of the Yigong landslide (towards E)
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Fig. 8 The strike-slip fault zone and its internal cataclastic rocks in the Yigong landslide source area

(a) The strike-slip fault zone (towards NE); (b) The cataclastic rocks in the strike-slip fault zone (towards NE)
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Fig. 9 The key blocks in the Yigong landslide source area and the distribution pattern of their tensile cracks

(a) The failure mode of the creep-tension-shear mechanism; (b) The distribution of the deformed slopes in the source area (towards

NE)
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