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Influence of Internal Support Layout on Deformation of Deep
Foundation Pit

YANG Cheng-zhi, YIN Zi-hong”
(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

[ Abstract] In deep foundation pit engineering, the support form of “bored pile + internal support” is often used for foundation pit
support, but the support effect of different support arrangements on the foundation pit is different. Relying on a foundation pit project in
a fast-track reconstruction and expansion project in Changzhi City, ABAQUS was used to numerically simulate the whole process of
excavation of different steel support layout schemes, and the influence of different internal support layout schemes on the settlement of
the surface soil around the excavation of the foundation pit, the horizontal displacement of the supporting structure and the uplift of the
bottom of the foundation pit were analyzed, and then the reliability of the model was verified by combining the field monitoring results.

The results show that the numerical simulation results can accurately reflect the deformation law and characteristics of the foundation pit
in the process of excavation and support. When the depth of the internal support arrangement is small, it has a good control effect on
the maximum horizontal displacement of the supporting pile and the surface settlement outside the pit. When the depth of the internal
support arrangement is large, the maximum uplift at the bottom of the pit has a certain control effect. Increasing the number of internal
supports has different effects on reducing the maximum horizontal displacement of the supporting pile and the maximum uplift at the
bottom of the pit.

[ Keywords] deep foundation pit engineering; internal support layout; numerical simulation; on-site monitoring; deformation charac-

teristics
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Table 1 The basic physical parameters of the soil

HE/  FRI, NEESM SR

+RgS (KNem-?)  kPa ) VP T
@ 17.5 8 20 8 0.32
@) 17.7 24 15 6 0.35
® 19.8 20 13 25 0.31
@ 19.5 26 16 20 0.30
® 19. 4 23 15 30 0.29
© 19.8 35 25 40 0.27
@ 19.8 35 25 45 0.25
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Table 2 The basic physical parameters of the material

BH HHEE/(KN-m~3) P/ MPa MEE /N4
bR S 25.00 3. 00 x 10* 0.20
W HE 78. 55 2.05 x10° 0.25
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Fig. 1 Finite element calculation model
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Table 3 Support arrangement scheme
SCHEAT B AL B IR EE/m

S
PRIEE RER p i moni s
I 0 — — —
2 1.0 — —
3 2.5 — —
4 4.0 — —
5 ! 5.5 — —
6 7.0 — —
7 8.5 — —
8 1.0 4.0 —
9 2.5 5.5 —
10 4.0 7.0 —
11 2 5.5 8.5 —
12 7.0 10.0 —
13 8.5 11.5 —
14 1.0 4.0 8.5
15 2.5 5.5 10.0
16 4.0 7.0 11.5
17 . 1.0 4.0 7.0
18 2.5 5.5 8.5
19 4.0 7.0 10.0
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Fig. 2 Surface settlement curves of pit without internal support
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without internal support
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Fig. 4 Bottom uplift curves of pit without internal support
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Fig. 5 Surface settlement curves of pit with one internal support
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Fig. 6 Horizontal displacement curves of support pile with

one internal support
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Fig. 7 Bottom uplift curves ofpit with one internal support
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Fig. 11 Surface settlement curves of pit with three internal
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Fig. 10 Bottom uplift curves of pit with two internal supports
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Fig. 13 Bottom uplift curves of pit with three internal supports
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Fig. 15 Comparison of foundation pit deformation curves
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