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Figure 1 (Color online) Overall view (a) and engineering geological section (b) of the Mogangling landslide [19]. Copyright © 2022, H 5 i % 4 45
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Figure 2 (Color online) Layout of the model box (a) and slope model (b).
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Figure 3 (Color online) Similar proportional materials. (a) Barite powder; (b) quartz sand; (c) gypsum powder; (d) glycerin; (e) water.
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Table 2 Orthogonal design level of similar materials

K AR (%) [A] HFE A (%) [B] Hl & & (%) [C] KB (%) [D]
1 20 1 0 2
2 40 4 2 4
3 60 7 4 6
4 80 10 6 8

F 3 HLMPRIESS 5 AR L 45

Table 3 Optimal ratio results of orthogonal test of similar materials
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Table 4 Comparison of strength parameters between similar materials and the prototype of landslide model

FRLETY BT RHAC L (% B L) ¥ (kg/m?) TEMFRGLEFRSE (MPa) W7 (kPa) WIEZA ()
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Figure 4 (Color online) Test model.
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Figure S (Color online) Acceleration time history curve and Fourier spectrum curve of Kangding earthquake wave. (a) East-west component;
(b) north-south component; (c) vertical component; (d) east-west Fourier spectrum; (e) north-south Fourier spectrum; (f) vertical Fourier spectrum.
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Figure 6 (Color online) Acceleration time history curve and Fourier spectrum curve of Wolong earthquake wave. (a) East-west component;
(b) north-south component; (c) vertical component; (d) east-west Fourier spectrum; (e) north-south Fourier spectrum; (f) vertical Fourier
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Table 5 Slope shaking table loading conditions
T4 MR P S TR E T A N Hb R U A
1-1 HE:0.05g 1-17 KDT-XYZ 0.6g
1-2 KDT-XYZ 0.1g 1-18 WCW-XYZ 0.6g
1-3 WCW-XYZ 0.1g 1-19 H:0.05g
1-4 I 0.05g 1-20 KDT-XYZ 0.7g
1-5 KDT-XYZ 0.2g 1-21 WCW-XYZ 0.7g
1-6 WCW-XYZ 0.2g 1-22 HE:0.05¢
1-7 H 2 0.05g 1-23 KDT-XYZ 0.8g
1-8 KDT-XYZ 0.3g 1-24 WCW-XYZ 0.8g
1-9 WCW-XYZ 0.3g 1-25 4 750.05g
1-10 4 750.05¢ 1-26 KDT-XYZ 0.9
1-11 KDT-XYZ 0.4g 1-27 WCW-XYZ 0.9¢
1-12 WCW-XYZ 0.4g 1-28 HE:0.05¢
1-13 M 0.05g 1-29 KDT-XYZ 1.0g
1-14 KDT-XYZ 0.5 1-30 WCW-XYZ 1.0g
1-15 WCW-XYZ 0.5 1-31 F:70.05¢
1-16 H I 0.05¢
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Table 6 Slope three-way excitation amplitude

T AR PXTAIEAE () AR Y IEE () MR W ZIIEE ()
1-2 0.1 0.054 0.048
1-3 0.1 0.068 0.099
1-5 0.2 0.108 0.096
1-6 0.2 0.136 0.198
1-8 0.3 0.162 0.144
1-9 0.3 0.204 0.297
1-11 0.4 0.216 0.192
1-12 0.4 0.272 0.396
1-14 0.5 0.27 0.24
1-15 0.5 0.34 0.495
1-17 0.6 0.324 0.288
1-18 0.6 0.408 0.594
1-20 0.7 0.378 0.336
1-21 0.7 0.476 0.693
1-23 0.8 0.432 0.384
1-24 0.8 0.544 0.792
1-26 0.9 0.486 0.432
1-27 0.9 0.612 0.891
1-29 1.0 0.54 0.48
1-30 1.0 0.68 0.99
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Figure 7 (Color online) Variation of PHA amplification coefficients of the left and right slopes with elevation under different excitation intensities.

(a) Left slope (including fault zone); (b) right slope (excluding fault zone).
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Figure 8 (Color online) Variation of PHA amplification coefficients with elevation on the left and right slopes under different excitation intensities.

(a) Left slope (including fault zone); (b) right slope (excluding fault zone).
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(a) Slope surface; (b) slope interior.
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Figure 10 (Color online) Horizontal and vertical acceleration dynamic responses along the fault zone under different excitation intensities.
(a) Horizontal acceleration dynamic response; (b) vertical acceleration dynamic response.
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Dynamic response and deformation failure mechanism of fault-
controlled slope in Qinghai-Xizang Plateau under strong
earthquake action
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In the eastern margin of the Qinghai-Xizang Plateau, the rugged mountainous terrain and complex geological conditions, coupled
with active tectonic movements and well-developed fault zones, lead to frequent fault-controlled high-elevation landslides. These
pose severe challenges to major infrastructure planning and construction, as well as threats to human life and property. However, the
current understanding of the dynamic response and deformation-failure mechanisms of fault-controlled landslides remains largely
confined to geological surveys and numerical simulations. Large-scale physical model tests grounded in real-case scenarios are still
lacking. This study takes the Mogangling landslide as a prototype, employing a similarity ratio of 1:50 in a series of shaking table
tests. The results reveal a pronounced nonlinear elevation amplification effect in both slope surface and internal slope acceleration
responses. Along the horizontal direction of the fault zone, the fault exerts a significant amplifying influence on horizontal
acceleration, with the peak horizontal acceleration (PHA) amplification factor reaching its maximum at the fault location, whereas its
impact on vertical acceleration is negligible. When the input seismic intensity exceeds 0.3g, dynamic earth pressure peaks on both the
hanging wall and footwall of the fault zone increase rapidly, with the hanging wall pressures consistently higher than those on the
footwall. At the same elevation, displacement responses on the left slope (which contains the fault zone) are significantly greater than
those on the right slope (which lacks a fault zone). The horizontal displacement response also exhibits a clear elevation amplification
effect. As loading conditions progress, the fundamental frequencies of both slopes decrease, and the slope containing the fault zone
consistently shows lower fundamental frequencies and a faster reduction rate. High-speed camera analyses of deformation-failure
mechanisms in the fault-controlled slope under seismic loading indicate that slope failure primarily occurs in the hanging wall of the
fault zone, dominated by tensile failure. A superficial, slope-surface-penetrating crack develops at the rear of the sliding mass in the
upper portion. The hanging wall slope undergoes substantial downslope collapse, while the footwall remains relatively undeformed,
clearly demonstrating the differential deformation on either side of the fault. With incremental loading, the fault-controlled slope
gradually forms a continuous potential slip surface extending from the upper slope surface down to the front of the fault zone. Using a
real-case scenario from the Sichuan—Xizang region, this experiment elucidates the dynamic slope response and deformation-failure
mechanisms of fault-controlled high-elevation landslides under seismic action. The findings offer theoretical support for railway
planning, construction, and disaster prevention and mitigation in adjacent areas.

Sichuan-Xizang transportation corridor, fracture controlled slope, shaking table test, dynamic response
characteristics, deformation failure mechanism
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