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Tab. 1 Calculation parameters of HSS model

+ 2 HJZ 44 R y/kN+em™* ¢/kPa ¢/(")  E./GPa Es,/GPa E,../GPa E,/GPa
1 R+ 16.0 12 10 3.0 4.5 13.5 67.5
2 RS 19.5 25 16 6.5 6.5 19.5 97.5
3 Wb 19.5 0 20 12.3 12.3 36. 9 184.5
4 [ i 21.0 0 30 13.5 13.5 40.5 202.5
5 it 19.5 32 16 6.3 6.3 18.9 94.5
6 AL VR TR D A 22.0 45 22 36.0 36.0 108.0 540. 0
7 R VR B R D 22.0 45 35 45.0 45.0 135.0 675.0
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Fig. 2 Finite element model
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Fig. 3 Horizontal displacement and bending moment of piles under various coupling types
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Fig. 5 Horizontal displacement and bending moment of piles under various platform width
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Fig. 6 Horizontal displacement and bending moment of piles under various diameters of second stage piles

2.3.2 SR EARAAERIE TSP BEREMBEZ 1.5.2.0.2.5,3.0.3.5.4. 0 m AL i i HE
Ao GRS BEAE () B A0 A2 A X — RSP R Y 52 ) AR TE R AN DR RSP RE B B i KOK P AL RS i
T SCAHEREIEE s=4. 0 m IFAY 30. 0 mm JE/NR s=1.5 m B 25. 3 mm . S LN s ST AR
[F1) B2 P 0/ 2 18 00— 2 S4B 1) 725 R 38 A B8 50 /N o DR 2 b 9/ > 8 S AP A ) A B 25 Y B
KEHEH s=4. 0 mBFAY 1 954 kN » m Jdi/h Ry s=1.5 m BF A 1 128 kN « m. 33X /2 /iy T4 (] B %) 188 Ok, i
P BAR SCAPRE T RS2 RN .

s/mm
-50 —40 -30 -20 -10 00

(a) —ZHERKPHL S

M/MN-m
—20-15 -1.0-05 0 0.50

M/MN-m
-2.0-15 -1.0-05 0

s/mm
-50 —40 =30 —20 -10 0

s/mm
-50 —40 =30 =20 -10 0
7 0
1-3
= 1n=0.6
+g:0.8
=10 6 g
=1. =
"—*?1:1.4
+-9
—~-12
- -15

(a) —ZBERKF-OLFE

Kl 8 IR — RS Y BEME IS A L ST A B K S B A0 1R

s/mm
-50 —40 -30 —20 -10 0

T T T
1-3
4-6
£
=
= 1=0.6 -9
- ?]:0.8
e
> 512
415

(b) ZGAR i) K- 7%

M/MN-m

-2.0-15 -1.0-05 0 0.50
T

EER X
SIS
LLLEL
rioono

(o) —ZHEMZ

T T 0
13 13 -3
-6 1-6 -6
E £ £
= < es=1.5m =
-9 4-9 +s=2.0m =3
+5=2.5m
«s:i%,(s) m
{12 1-12 T-10m 12
- -15 --15 --15 --15
(a) —ZHEMKTHL e (b) ZFAEM AL F (o) —HAEM A5 () Z RS 5
7 O] Z 2 S AP R BE TR S8 i B K1 2 3% F2 RE
Fig. 7 Horizontal displacement and bending moment of piles under various distance of second stage piles
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Fig. 8 Horizontal displacement and bending moment of piles under various embedded ratio of second stage piles
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Analysis on Mechanical Characteristics of Deepening Excavation
Foundation Pit Reinforced by Pile-Anchor Structure

GUO Li-qun, CHEN Ya-jun, XU Fang-chao

(College of Civil Engineering, Huaqiao University, Xiamen 361021, China)

Abstract: The deepening excavation foundation pit is required to reinforce the original supporting structure. The rein-
forced supporting structures are designed based on experience, and are not understanding the mechanical characteristics
and influencing factors. The numerical model of deepening excavation reinforced by pile-anchor structure is established by
the FEM software Zsoil to study the influence of various factors on force and deformation characteristics, including the
factors are as follows: the coupling form and stiffness of coupling beams; the platform width; the embedded ratio, spac-
ing, stiffness of second-stage piles. The results show that the coupling form of coupling beams and the platform width
have a significant effect on the force and deformation of deepening excavation foundation pit.

Keywords: deepening excavation; reinforced supporting structure; mechanical characteristics; numerical simulation
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