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Abstract: The limit equilibrium method is used for the overall stability analysis of the pit,
requiring iterative calculation of various potential slip surfaces. The slip surface with the smallest
safety factor is identified as the most dangerous slip surface. The fruit fly optimization algorithm
(FOA) with the tabu search (TS) algorithm is fused, and the hybrid fruit fly optimization
algorithm (HFOA) with adaptive step size is proposed to overcome the limitations of the fruit
fly optimization algorithm, such as lower accuracy and susceptibility to local optimum. In order
to ensure that the global optimal solution is obtained, the simplified Bishop algorithm for the
search of critical slip surfaces is combined. By comparing with the six heuristic algorithms, it is
shown that the HFOA is applicable to cantilever-supported pits with homogeneous soil, layered
soil and pile-anchored supported pits with soft soil. It is more accurate and efficient compared
with the six algorithms such as genetic algorithm, and provides a new solution strategy for
identifying critical sliding surface in deep foundation pits.

Key words: deep foundation pit; integral stability; fruit fly optimization algorithm; tabu search
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Table 3 Calculation results of various algorithms
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Table 5 Soil information

e REEHE  EE N NEEM SHEERERERERN ) KRS KT NEEMS KTFERE
m KN-m™ kPa (°) kPa kPa (°) kKN-m™

1 1.2 18.0 5.0 10.0 18.0 5.0 10.0 18.0

2 3.3 19.4 36.7 13.8 50.0 36.7 13.8 19.4

3 2.7 18.8 35.5 12.7 35.0 35.5 12.7 18.8

4 1.3 19.0 0 33.7 10.0 0 33.7 19.0

5 4.5 19.5 0 38.3 190.0 0 38.3 19.5

6 50.0 18.0 0 38.3 190.0 0 38.0 18.0
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Table 6 Anchor information

SR KOPREIBE WEmEEE OAGHA B ANREIBKE BN SCHNIE Winais BEERER AR

Fe m m (°) m m kN mN-m™ m mm kN
1 1.2 4.50  15.00 16.50 9. 00 150. 00 6. 54 0. 00 150. 00 520. 80
2 1.2 9.00 15.00 11.50 6.50 200.00  23.18 0. 00 150. 00 781.20
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Table 7 Calculation results of various algorithms
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ik BLOAAR/m P R/m TIE RORE RME S FREE EXRZE% R s
BAEE: (53.181,50.848) 20.944 1.920 1.951 1.914 1.120x10 2.280 0. 043 208. 3
BT HERE (54.003,51.015) 20.028 1.918  1.927 1.906 8.123x10° 1. 854 0. 041 114.2
WOREEYE  (55.156,54.401) 23.071 1.924  1.954 1.906 2.571x107 2.493 0. 047 861.2
ANTAEEA Y (52.779,50.588) 18.571 1.940 1.973  1.910 1.809x107 3.345 0. 063 231.3
B k3 (61.065,64.253) 34.503 2.094 2.257 1.982 1.154x10"  11.549 0.217 34.6
Frifi REEA D (54.855,50.609) 19.138 1.926 1.962 1.885  2.24x107 1. 960 0. 049 78. 1
RO RMEDE (54.068,50.600) 19.051 1.875 1.897 1.872 6.506x10°  —-0.117 -0. 002 94. 1
Fezg ik (54.100,50.600) 19.000 1.877  — — — — — 14 052. 4
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Fig. 4 Section and critical sliding surface of pile-
anchor support pit with laminated soil
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Table 8 Soil information

) BRI EmE ORI NEEEESM SEREREE) K TEERS KTFNEEM KT EE
m kN-m’ kPa (°) kPa kPa (°) kN-m®

1 1.20 18.00 5.00 10. 00 18.00 5.00 10. 00 18. 00
2 3.30 19.40  36.70 13. 80 50. 00 36.70 13.80 19. 40
3 2.70 18.80  35.50 12.70 35.00 35.50 12.70 18. 80
4 1.30 19. 00 0 33.70 10. 00 0 33.70 19. 00

5 4.50 19.50 0 38.30 190. 00 0 38.30 19.50

6 6.00 18.00 0 38.30 190. 00 0 38.00 8.00

7 2.00 18.00 0 10. 00 18.00 0 10. 00 8.00

8 50. 00 18.00 0 38.30 190. 00 0 38.00 8.00
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Table 9 Calculation results of various algorithms

; - - o o . . HPRITHE

Bk BLOAKR/m  2ER/m P RORME EoME S bRiEZE O RIXRZE/% daXTiR2E K s
WAEEYE (52.181,53.136) 29.023 1.361 1.482 1.287 6.146x107 5.937 0.076 312.8
BRI (51.324,46.403) 17.372 1.343  1.398 1.287 4.665x107 4.502 0. 058 156.2
W REEEE (52.199,53.865) 24.733 1.371  1.435 1.312 2.053x1072 6. 697 0. 086 1035.2
AT AP (52.881,57.135) 28.023 1.387 1.434 1.320 3.245x107 7. 899 0. 102 326.4
REPLE KB (53.928,54.474) 26.220 1.673 1.959 1.434 1.555x107"  30.215 0.388 91.4
FRAERAEE L (50.012,50.960) 21.968 1.347 1.376 1.297 3.609x107 4.855 0. 062 78.2
RO RMED: (52.900,48.341) 19.167 1.290 1.293 1.2838 1.591x107 0.427 0. 005 155.8
Hezs (52.300,48.000) 19.100 1.285  — — — — — 14 945. 1
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Fig. 6 Errors and standard deviations of various
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