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Abstract

For a combined retaining structure consisting of gravity retaining wall and sheet pile wall, the calcu-
lation of soil pressure is a complex process. In limited soil regions, employing classical soil pressure
theories often leads to overestimated results, causing unnecessary utilization of engineering re-
sources. To address this issue, this paper establishes a computational model based on the parallel
wall theory for the limited soil zone within the combined retaining structure. Force analysis is con-
ducted, resulting in the derivation of a soil pressure calculation formula. The accuracy of this method
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is validated through indoor model experiments, providing a feasible solution for a more precise cal-
culation of soil pressure in combined retaining structures.
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Figure 1. Schematic diagram of combined retaining structure
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Figure 2. Schematic diagram of theoretical force analysis of parallel walls of limited soil
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Table 1. Lateral soil pressure coefficients

F 1L MELENRE

5 P

15° 18° 21° 24° 27° 30° 33° 36° 39° 42° 45°
0° 0.5888 0.5279 0.4724 04217 03755 0.3333 0.2948 0.2596 0.2275 0.1982 0.1716
3 05916 0.5298 0.4737 04227 03762 0.3338 0.2952 0.2599 0.2277 0.1984 0.1717
6° 0.6007 05359 0.4779 04257 03784 0.3354 0.2963 0.2607 0.2283 0.1988 0.1720
9° 0.6183 05472 0.4856 0.4310 0.3822 0.3381 0.2983 0.2622 0.2294 0.1996 0.1725

12°  0.6517 0.5663 0.4978 0.4393 0.3880 0.3422 0.3012 0.2643 0.2309 0.2007 0.1733
15° 0.7836  0.6005 05173 0.4518 0.3964 0.3481 0.3053 0.2672 0.2330 0.2021 0.1744

18° 0.7333 05513 0.4710 0.4085 0.3562 0.3110 0.2711 0.2357 0.2041 0.1758
21° 0.6823 0.5040 0.4270 0.3679 0.3187 0.2764 0.2394 0.2067 0.1775
24° 0.6312 0.4585 0.3853 0.3296 0.2836  0.2442 0.2100 0.1798
27° 0.5805 0.4149 0.3457 0.2936  0.2507 0.2143 0.1827
30° 0.5307 0.3733 0.3084 0.2598 0.2201 0.1866
33° 0.4822 03338 0.2733 0.2282 0.1917
36° 0.4351 0.2964 0.2403 0.1988

DOI: 10.12677/hjce.2024.133028 253 T ARTHE


https://doi.org/10.12677/hjce.2024.133028

pp e

Bk
39° 0.3899  0.2611 0.2095
42° 0.3466 0.2280
45° 0.3056

DU i 00 1 - 38 Hy: o, = Koo, »
MFRBOD. KO K@M A 5T, o555 To s i 7 1 o A, 340 b H A P P i
IRAST I 2 FE 73R R B VS R AT L
4, ERLGRISIEIF

DNBIETEAL A ST R s 0 70 A1 17 DL LA B6E RS 70 M A HE B MR REAT S AR R AR e, IR AR Y
R 8 1.2m () x 1.2 m (%8) x 1.2 m (). 7EPE SCREES R IR L 7 [ P 514 B+ 5 &, WL 3.

@ MELENE

Figure 3. Schematic diagram of layout of the soil pressure box for the model test
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Figure 4. Schematic diagram of comparison of the soil pressure on the side of the sheet pile wall
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Figure 5. Schematic diagram of comparison of the soil pressure on the side of the gravity retaining wall
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Figure 6. Schematic diagram of comparison of calculation results of different methods
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