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Abstract: The cross-section of the backfill behind railway subgrade gravity retaining walls is trapezoidal, and the backfill is
subjected to train loads. General formulas of Coulomb earth pressure theory are not applicable for the determination of the location
of dangerous sliding surface and the magnitude of active earth pressure under such complex engineering conditions, making it
difficult to perform stability analysis for gravity retaining walls. This paper firstly proposes a method for determining dangerous
sliding surfaces based on the limit equilibrium of sliding soil, and calculates the active earth pressure resultant force. According
to the principles of equivalent resultant force and equivalent total moment, the force arms of the horizontal and vertical

components of active earth pressure are determined.
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Subsequently, stability analysis of railway subgrade gravity

overturning is performed. Results show that the proposed method (24NSFSC2017)
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achieves high accuracy with simple calculation principle, less

calculation demanding and fewer calculation constraints, and it is



recommended to have a step size of 0.01° for the inclination angle change of the sliding surface to ensure high accuracy and

efficiency simultaneously. Furthermore, this paper analyzes the impact of parameters e.g., the distribution of the over load, the

width of the overload, the inclination angel of the wall back and the angle of the inner slope and summarizes the influence patterns

of these parameters on the magnitude of active earth pressure, the position of active earth pressure, and the safety of different

failure modes.
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Fig. 1 Gravityiretaining wall: a) Scenario 1; b) Scenario 2; ¢)

Scenario 3
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Fig. 2 Schematic diagram of the balance relationship between

forces and forces on sliding soil
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Fig. 3 Diagram of mentioned six inclination types



# = I

T S

{4

Chinese Journal of Geotechnical Engineering

®1 FEHAEBEHTS, . S, &S, HITELN

Table 1 Calculation formulas of S,, S, and S, of different inclination types
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Fig. 6 Calculation results: a) Relationship between earth pressure
and sliding surface inclination angle; b) The position of sliding
surface and the point of action of earth pressure
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Table 2 Analysis of the influence of discrete step size on sliding

surface inclination angle and method verification
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Table 3 Comparison of calculation process of the two methods
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Table 4 Calculation results corresponding to different d values

d(m) E.(kN) o) E, (kN) Z,(m) E, (kN) Z,(m) FS, FS,
0 299.02 40.34 298.46 3.47 18.25 3.34 1.768 1.418
1 285.34 40.81 284.81 3.43 17.42 3.32 1.850 1.503
2 272.08 41.25 271.57 3.44 16.61 3.33 1.938 1.568
3 259.24 41.67 258.76 3.51 15.83 3.34 2.031 1.612
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Table 5 Calculation results corresponding to different L values

L(m) E.(kN) o) E, (kN) Z,.(m) E, (kN) Z,(m) FS, FS,
0 253.70 38.71 253.23 3.54 15.49 3.35 2.074 1.632
2 264.33 41.50 263.83 3.47 16.14 3.34 1.993 1.597
4 264.33 41.50 263.83 3.47 16.14 3.34 1.993 1.597
6 264.33 41.50 263.83 3.47 16.14 3.34 1.993 1.597
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Table 6 Calculation results corresponding to different o values
a(®) E.(kN) 0 (°) E, (kN) Z,(m) E, (kN) Z,(m) FS, FS,

12 283.56 40.90 282.26 3.47 27.18 3.21 1.898 1.422
16 245.67 42.11 245.58 3.48 6.43 347 2.105 1.800
20 209.88 43.34 209.68 3.49 -9.15 3774 2.399 2.322
24 184.21 44.28 183.36 3.51 -17.66 196 2.702 2.855
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Table 7 Calculation results corresponding to differenth yalues

h(m) E. (kN) 0 (%) E, (kN) Z,(m) E, (kIN) Z,(m) FS, FS,
0 161.23 36.08 160.93 3.33 9.84 3.30 2232 2.689
2 197.25 38.08 196.88 3.35 12.0% 3.30 1.652 2.199
4 264.33 41.50 263.83 3.47 16.14 3.34 0.993 1.597
6 361.48 40.77 360.81 385 22.07 3.43 0.472 1.068
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