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Abstract

Based on a certain foundation pit project in the urban area of Chengdu, the influence of different
pile diameters and spacing on the site and retaining structure system was analyzed using finite
element software. The analysis indicates that: with the densification of the spacing between re-
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taining piles, the horizontal displacement at the foundation top, foundation uplift, maximum
bending moment of the pile, and maximum shear force of the pile decrease, while the foundation
settlement increases. With the increase of the diameter of the retaining piles, the horizontal dis-
placement at the foundation top, and foundation uplift decrease, while the foundation settlement,
maximum pile shear force, and maximum pile bending moment significantly increase. The flexural
stiffness of a retaining pile per meter increases by 3 times, leading to a 20.2% increase in founda-
tion settlement, an 8.6% decrease in horizontal displacement at the foundation top, a 12.5% de-
crease in foundation uplift, and a 10.2% decrease in maximum pile horizontal displacement. With
the same spacing, as the pile diameter increases from 1.2m to 1.5m, the maximum bending mo-
ment increases by approximately 130%. The horizontal deformation of the retaining piles away
from the foundation pit results in reduced foundation settlement, and the impact of groundwater
on this project is relatively small.
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Figure 1. Representative cross-section
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Figure 2. Two-dimensional numerical model
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Table 1. Material parameters table

=1 MEBHER

PR HE MRS NEHE  BER

5 AR (MPa) At (kN/md) (kPa) #() # m/d
<1-3>I4+ BB IR PEAR 50 0.25 195 20 13 5.E-04
<2-3>ky i Eit 1B IEBE IR PEAS 30 0.28 19.6 27 11 1E-03
<3-8-1>0fr L (W)  BIEEERER 180 0.23 21 0 35 25
<3-8-2>Uif1 k(hi)  BIEEERER 260 0.22 22 0 38 20
<3-8-3>U A h(HK)  BIEEERER 300 0.2 23 0 40 18
Q235 4 HMEAK 2.06E + 05 0.2 78
C35 i HPEAKY 3.15E + 04 0.2 25
Table 2. Internal support design parameters
F* 2. AXERITSH
SCHE S iR 7K 18 2 (m) T 73 (kN) fih 3 BETHE (KN)
F—TE RS 0.6 x0.6 6
W TENSC R D609 3 400 700
B IESC R ®609 3 500 1500
W =TENSC R ®609 3 700 2100
VBN L ®609 3 700 2100

2.3 TR

ASSCENT ERAE AR, 3 A SR HEAEAS [F) 4P BEATE A2 S (R BE 00T, ZEGTF 206 250 i i34
i R ST B S AR R R, AU AL 3 FR

Table 3. Simulation table
3. IRz

s HEAR(m) HE (A B (m) REAERAR I 1 15 ()
1 15 0.068
2 18 0.057
12
3 2 0.051
4 2.4 0.042
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Figure 3. Diagram of moment of inertia per linear meter section
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Figure 4. Vertical displacement contour map
4. BEIBLEE

Figure 5. Horizontal displacement contour diagram
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Table 4. Base top displacement table

= 4. BEUBR

Fl4 A
*

FETHR )
i e/mm

FETR KT
i e/mm

e KPR I B RGN IE .

D12@15 Dl12@18 D12@2.0 Dl2@24 D15@18 D15@2.0 D15@25 D15@3.0

-1.732 —1.688 -1.671 —1.646 -1.979 —1.920 —-1.819 —-1.759

1.744 1.762 1.770 1.778 1.625 1.652 1.698 1.727
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Figure 7. Displacement vector contour
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Figure 10. Diagram of pile deformation
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11. BEirEs#Rz HE
1200 130 1200 -
. 974
2 1000 - 1000
= 800 - Z 800 -
S = 706
~ 600 - & 600 - <
ﬁ% 400 - R 400 - 5
) i = i
& 200 200
0 : ; . ; : ‘ : ‘ 0
2, 2, 2, 2, D, 2, 2, D, Dy, g, Dy, Dy, D, D, D, D,
< <a; 51' <e; &1~ 2@ 01' <0 4[' Sy &]' Sa 01' Say 51- Sey o < <e; 51‘ <0; &1‘ e 01- e {11' Sa; &1- Sa 01- Sa 5]- Sas 0
SIHT T SHTLHL
(a) FEIHF B K25 (b) 3BT I
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Figure 14. Diagram of water level changes
14. KAITELE

Figure 15. Pore water pressure contour
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