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Doubts on the formula for the anti overturning stability coefficient of gravity
retaining walls

ZHANG Yongkang
(Northwest Research Institute Co., Ltd of C.R.E.C, Lanzhou 730000, China)
Abstract: The recommended calculation method for the anti-overturning stability of gravity retaining walls in the current
technical specifications of various engineering industries is problematic. In order to clarify this issue, the resultant moment
theorem is a dopted to derive the correct formula for anti-overturning stability calculation. Then, the derived formula and the
formula recommended by the specifications are used as examples for calculation, and the calculation results are presented in
graphs and tables for comparison. The results show that according to the methods of current technical specifications for
calculating the anti-overturning stability of forward inclined, vertical, and small angle backward inclined retaining walls, when
the wall height is small, the result tended to be conservative, which could cause waste, and when the wall height is large, the
project would fall into a dangerous situation; When calculating large angle backward inclined retaining walls, the project might

be in a dangerous situation. Finally, based on this, suggestions for revising the formula of current technical specifications are

proposed.
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Fig. 1 Calculation diagram of gravity retaining wall
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Table 1 List of results of two methods for anti overturning stability calculation

i EdJ/ EJ Z/ E, z,/ Mo/ My Mg | X X Ko~
Hm (KN-m') (N-m) m (&Nm) m KNmm) G Nmml)  kNmm) on K, .

6.0 1532 144.0 2.00 52.4 2.71 428.3 287.9 141.7 1.980 2.930 -0.950
6.5 179.8 168.9 2.17 61.5 2.76 481.2 366.0 170.0 1.779 2454 -0.675
7.0 208.5 1959 2.33 71.3 2.82 537.2 457.2 201.3 1.615 2.099 -0.484
7.5 239.4 2249 2.50 81.9 2.88 596.3 562.3 2359 1.480 1.827 -0.347
8.0 272.3 2559 2.67 93.1 2.94 658.6 682.4 273.9 1.366  1.612 -0.246
8.5 307.4 288.9 2.83 105.2 3.00 724.3 818.6 3154 1.270 1.439 -0.169
9.0 344.7 3239 3.00 117.9 3.06 793.3 971.7 360.5 1.187 1.298 -0.111
9.5 384.0 360.9 3.17 131.4 3.12 865.8 1142.8 409.4 1.116 1.181 -0.065
10.0 425.5 399.9 3.33 1455 3.18 941.9 1332.9 462.2 1.053 1.082 -0.028
10.5 469.2 440.9 3.50 160.5 3.23 1021.7 1543.0 519.0 0.998 0.998 0.001
11.0 514.9 483.8 3.67 176.1 3.29 1105.1 1774.1 579.9 0.950 0.925 0.024
11.5 562.8 528.8 3.83 192.5 3.35 1192.4 2027.2 645.2 0.906 0.863 0.044
12.0 612.8 575.8 4.00 209.6 3.41 1283.6 2303.3 714.8 0.868 0.808  0.060
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Table 2 List of results of two methods for anti overturning stability calculation
e B E/ oz Bz Me/ M 1 Mol gy Ky
Hm (KN-m") (Nm) m  (Nm) m Nmm) o Nememl) Nmem?) K
6.0 87.4 86.1 2.00 -15.2 2.73 552.3 172.1 -41.4 2.968 2.586 0.382
6.5 102.6 101.0 217  -178  2.79 624.3 218.9 -49.7 2.625 2325  0.300
7.0 119.0 117.2 2.33 -20.7 2.85 700.4 273.4 -58.9 2.347 2.108 0.239
7.5 136.6 134.5 2.50 -23.7 2.91 780.4 336.2 -69.0 2.116 1926  0.190
8.0 1554 153.0 2.67 -27.0 2.97 864.5 408.1 -80.2 1.922 1.771  0.151
8.5 175.4 172.7 2.83 -30.5 3.03 952.5 489.5 -923 1.757 1.637  0.120
9.0 196.7 193.7 3.00 -34.1 3.09 1044.6 581.0 -105.6 1.616 1.521  0.095
95 2190 2158 317 380 315 11407 683.3 -1200 1494 1420 0.074
100 2428 239.1 333 422 321 1240.7 797.0 -135.5 1.387 1331 0.056
10.5 267.7 263.6 3.50 -46.5 3.27 1344.8 922.6 -152.2 1.293 1.251 0.042
1.0 2938 2893 367 510  3.33 1452.9 1060.8 -170.1 1209 1.180  0.029
11.5 321.1 316.2 3.83 -55.8 3.40 1565.0 1212.1 -189.3 1.135 1.117 0.018
12.0 349.6 3443 4.00 -60.7 3.46 1681.1 1377.2 -209.8 1.068 1.059  0.009
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