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Table 1 Soil material parameters

TE%&mS L2 Bk T)ZEE H/m  FE y/(KN-m™?)  FEI o/kPa WEEM o/(°) WHBLu
1 7RI+ 4.8 17.0 7.0 15.0 0.30
2 i 17.2 20. 0 20.0 28.0 0.30
3 AN 38.0 19.5 13.0 20.0 0.32
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Figure 2 Three-dimensional double-row pile support

system structure
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Table 2 Support structure material parameters

KR EAING ) WA E/MPa AR L W p/(kgom™)  JEIGRE o /MPa
il 0. 60 mx0. 60 m 210 000 0.25 7 800 345
AW T A 0.50 mx0. 03 m 210 000 0.25 7 800 235
5 b 0. 60 mx0. 60 m 210 000 0.25 7 800 345
i g 0. 60 mx0. 60 m 210 000 0.25 7 800 345
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Table 3 Structural contact parameter table

B T AR - A i 1) e ful A 1

Y11 77 18] il 4 fih, EE 42 A %K 0.3
1 77 1) B, ARV S B

A SR FH A 19 77 36 8 R L 5 1 AR 1 422l 1
FH 5 10 HE A 056 52 5 T R S A T AR FH 9 e A
DL 42wl M A

AR SC A B v U B R I kX, S A A
FOAEAE 1 920 BLA9 45 #4 1 A, i Al iy B DL K AE
A A R R . TEI AR
e AR SR BRUTE S £ Hb 1 7 B 43 AT A R A R JE
VB L FOKF-J7 18] 1 5 B8 43 o, A5 TR 11 IS0 1A
2y R ) Jy ) (9 43 o T AE ML T 43 A 2B L
Jei 1 — PR A3 A 2B vh T BB = R G 3 1 15 2 R
3ANTT I AL ik, M E — 5 B b g Jk
S0 T4 187 A R 2 2 [l 3 0 ] R A o S 350 N 5
kAL,
2.4 ENTIPEMFEIENETL

N = YRR RE o RS B AN R I 4 b
L BRI 4 iR,

3 RS

3.1 PR EMESHT
A AT BRICH AT 28 47 B4 AR TFZ 3158,

F4 FBRAZHAZIRSWPESR
Table 4 Non-precipitation three-dimensional excavation

condition analysis step setting
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Figure 3 Cloud diagram of pile structure
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Figure 4 Horizontal displacement diagram of

front-row piles
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Figure 5 Mises stress diagram of front-row piles

TEE 4 rh  WLERAEAR 8 7K P2 7 1 722 Al e 3
AT LLTfige 3 B B 5T 42 TR B BEAR B B
RAOEFE AW 0 T3, 5 1 RIFZEH, THZIR
B2 m (iR e KAE KA AE 10 m ZE 47 s £E 5 2 IR
THZ T EYUOHZR LA E] 4 m, S LA R AE
W B RAE A A AEAE T LR 13 m BHE s 72 2 )5 /Y TF
FE0rHr A BE B A f KA 18 R A2 B0,
TEf G — L THZ S G IR RIER 6 YOITHZ 45, 7]
VRS B B 14 fie K A7 % Ak ke A A ARG B 3T, HL 4
RAERAELY N 50 mm AT AV R BUHERE (9 f5c KA
MARREE T2 TR B — B 18 T % 30, JF H e KA
R b e FEAESE T A2 T8 AR AR B9 R 38 7 28 Y ar
o [l K 52 1) KL 0 i &0 16 L B e 1) 5% o), V7 7 4
P IR S S SV S e R A i NSRS

FEVEL S T LU HBEAR B9 Mises B F7 IR



82 M K % (T % )

2022 4F

A TENEAR Y B, L Mises I ) 7 AR /I i B2 (1 9%
s HZ ik TAE o AETUAL B0 0 i T 1 R Y
PER L TEA R B THZ IR E T, 22 BUAS [R] 9 B 0 {EL
HE B A 04 N 12 RS 1 DR /N8 A T AR E
M A S, BEE EBTAWIIT 2, BE S (Y Mises
JS7 7 VA AR U S i K RIS, 23 R Al UGS
BEAR I T 098 AT 36 — 52 B AL | (2 SR 0 TT 42
BE 12 m LUR WY BER G BE 1) R, 1 7 3K B i
{E 30 MPa, Bifi o , Ak A 549 107 3 328 7 sk /) | 06 {1 5
RN IR < I R S N L N i L N
JEE TR AL, IV 07 A /N SRR 3R PR A 7 TR A
BRI TG O T AR — B TR L BB R TR
TE AR DR A9 3 4> 5 1) 19 000 B A5 1 B E N
x5 A A —E AL E IR SN E S BN
JIHYZRAL | T LIAEJE B IO 0 7% A2 AR, 5 B A B A
L HARE
3.2 XIPEHERNSNT

Bl 6 FIPE 7 7R SCH 2 58 1 L 45 4 A B —
NIFZ BT AL SR UG I 32 J1 1 0, 3 6 4>
T . B — D IHZ i AR IR SO Z TR
JE 2 m, [R] I 52 OGS BT S 4 45 0 THT M ) 22 2 T
6 TSSO 3 Y 5 ) Y v AL G A
FHATHZ R P XI5 W ALY

L/

|
—

A /mm

N

|
(o

1 2 3 4 5 6

Eo ZERHW@ELE

Figure 6 Axial deformation diagram of connecting beam
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Analysis of Excavation and Support of Prefabricated Returnable Double-row Piles
Support Structure

GUO Chengchao'*? | ZHU Chuanxin'?

(1.School of Water Conservancy Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Collaborative Innovation
Center of Water Conservancy and Transportation Infrastructure Safety, Zhengzhou 450001, China; 3.National Local Joint Engi-

neering Laboratory of Infrastructure Testing and Rehabilitation Technology, Zhengzhou 450001, China)

Abstract: In order to investigate the supporting capacity of the new prefabricated recyclable double-row pile
supporting structure ,the ABAQUS finite element calculation software was used to analyze and study the excava-
tion process of the foundation pit in the urban village reconstruction plan in a certain area of Zhengzhou City,
Henan Province. The corresponding structural parameters were used to construct a new supporting system of
front-row piles, back-row piles, connecting beams and plates, a new three-dimensional double-row pile
support model was established for the foundation pit, and the excavation process of the foundation pit and sup-
port process of the supporting structure were simulated. The Mises stress and displacement deformation of the
supporting pile and connecting beam was calculated in the structure. Based on the test results, it is shown that
as the excavation depth of the foundation pit increased, the front-row piles and the back-row piles were similar
in the deformation form of the new fabricated recyclable support structure, the upper part of the pile was relative-
ly large in force and deformation, and the maximum deformation of the pile would move down with the excavation
depth, the connecting beam could better coordinate the deformation of the front-row piles and the back-row piles
during the excavation process, and effectively transfer the force of the front-row piles to the back-row piles for
common force. During the excavation of the foundation pit up to 12 m, the maximum deformation of the connect-
ing beam was less than 5 mm. At the same time, the establishment process of the foundation pit support model
was introduced in detail in terms of the selection of model parameters, the establishment of analysis steps and
the setting of boundary conditions, which would provide a reference for further improving the model in the future.
Keywords: double-row pile; prefabricated recycled; excavation of foundation pit; displacement of pile;

finite element



