Vol. 41 No. 5 LR AR 224 (A ARBHERR) Fa1E 55
September 2024 Journal of Anhui University of Technology (Natural Science) 2024 5% 9 H
XEHS: 1671-7872(2024)05-0535-10

FHUTZ T MR- A a2 ) b AR
(VREZGIER DY)

FES, EHREMA, B
(1. BB ERKRT L RIAZFR, 408 230000; 2. % #OK % 32 3% 5 W Ay A FA 3], A2 230000)

FEE: A A Midas GTS NX 37 JEHT L P, BRI HT SEGT A2 B PR R RH S A AE S, R 50 H AR B Bt
B KL% 5 2 A AR i R T2 B AR 4 - S5 AR A X S RCR s . S5 SRR W] BRSOz R b, BB TFZIR
B BE I, — g R B b T A A BB A8 A RS AR ASTE FE S KA B, A2 T8 AT B B A5 oA 4 6 o, B 4 A A £ A9 385
/1N TE B — & I, SR A 20 TIC 32 ARG A7 52 M A A2 I L, 72 AWM AR I (8 LA T S AR 4 03 TE 32 40 A A2 Ak S
RN A G FHE L E A SO r  AE Rl —FFHZIRBE R, BE B KPR SR A O, WA fe 4208 DL L
AR T2 T LR XA 057 8% 82 W B8 s FFAZTH AT, FR 7041 B e R S HE K E L.
KR FEPUIFZ; SEYUCY AN HIRAIAS; HE B 3550 A B 58 BUE AR
RESHES: TU 473.1 XERFRET: A doi: 10.12415/.issn.1671-7872.23079

Numerical Simulation of Force and Soil Displacement of Inclined Long-
short Composite Piles under Foundation Pit Excavation
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Abstract: The foundation pit support model was established with the software Midas GTS NX to simulate and
analyze the changes of soil displacement of foundation pit, horizontal displacement and bending moment of pile
body under different inclined long-short combined pile supports during the excavation process of foundation pit. The
influence of pile length distribution of combined pile and inclination angle of long piles on the support effect was
explored. The results show that during the excavation process of the foundation pit, with the increase of the
excavation depth, increasing the inclination angle of the long pile to a certain extent can effectively reduce the soil
deformation and the horizontal displacement of the pile body, and the maximum bending moment of the pile body
below the excavation surface decreases with the increase of the inclination angle of the long pile. When the total pile
length is constant, there is a critical value for the optimal pile length distribution affected by the inclination angle of
the long pile. Below the critical value of the inclination angle of the long pile, the optimal pile length distribution is

affected by the change of the inclination angle. Above the critical value of the inclination angle of the long pile, the
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longer the long pile is, the better the support effect is. At the same excavation depth, the horizontal displacement of

the pile body is related to the inclination angle of the long pile, and the influence of the inclination angle of the long

pile on the pile body displacement above the excavation surface is greater than that below the excavation surface.

The maximum bending moment of the part pile body below the excavation surface is proportional to the pile length.

Keywords: excavation of foundation pit; support of foundation pit; composite pile; soil displacement; pile bending

moment; pile displacement; numerical simulation
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Fig.1 Excavation pit model
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Tab.1 Soil parameters

Fai R NEEM SR

= Y/(kNem~) C/(kN*m™)  ¢/(°) E/MPa
AR+ 20.0 10 12 4.50
#r + 18.1 14 15 7.40
R+ 18.5 18 16 9.50
i+ 18.9 22 16 10.70
il 2 1 18.0 30 20 135.00
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Tab.2 Construction simulation working condition

TH Jiti T A% 1
T iR g - i
TH2 Jiti T 32 4
TH3 I IZ = — 2 (2.0 m)

T4 B T2 25 2 (4.0 m)
TS B T 45 25 =2 (6.0 m)
THe6 B 4% 2 55 DU 2 (-8.0 m)
T.87 B P35 255 A2 (-9.0 m)
T8 T T2 255 75 2 (-10.0 m)
TH9 WY TFIZEE L2 (-11.0m)
THL10 T4 25 N R (-12.0 m)
TH 11 3 TF 32 2 55 U2 (-13.0 m)
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Tab.3 Distribution of pile length and pile inclination for

combined piles

Ny J Bk

MEKm B/ MK m B
1-1 0
1-2 5 0
1-3 15.0 10 13.0 0
1-4 15 0
1-5 20 0
2-1 0
2-2 5 0
2-3 14.4 10 13.6 0
2-4 15 0
2-5 20 0
3-1 0
3-2 5 0
3-3 14.0 10 14.0 0
3-4 15 0
3-5 20 0
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Fig.2 Simulated and experimental values of lateral

displacement variation curve of crown beam
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Fig.3 Displacement contour map of soil mass for
foundation pit supported by combined piles 1-3 at

different excavation depths
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Fig. 4 Displacement contour map of soil mass for

foundation pit supported by combined piles 1-4 at
different excavation depths
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Fig. 5 Horizontal displacement of pile dody under

different excavation depths
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