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Study on mechanical properties and application scope of trench cutting
assembled diaphragm wall
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Abstract: Compared with the traditional diaphragm wall, the construction of the trench cutting assembled diaphragm
wall has less impact on the surrounding environment. It is widely used in foundation pit engineering. During the
excavation of foundation pit, the deformation of retaining structure must be controlled to protect the adjacent metro. In
order to study the mechanical properties of the trench cutting assembled diaphragm wall and its application in the deep
foundation pit engineering near the metro, the sheet pile joint load structure model was developed by means of numerical
simulation, and the mechanical properties of sheet pile were analyzed. Based on the plane strain calculation method, the
applicability of the trench cutting assembled diaphragm wall in the deep foundation pit engineering of adjacent metro was
discussed. The scope of its engineering application was proposed, and its rationality was verified with an engineering
example. The results show that the mechanical properties of the trench cutting assembled diaphragm wall are similar to
those of the diaphragm wall. When the deformation of the sheet pile is less than 30 mm, its deformation control ability is
stronger than that of the diaphragm wall with equal thickness. The numerical analysis results are in good agreement with
the actual observed results. And the proposed engineering application scope is reasonable. The research results of this
article have certain guiding significance for the design and construction of deep foundation pit engineering adjacent to
metro in soft soil area in Hangzhou.
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22 AHHRE

RS R VR e T AR B 1) 52 1 AR TEARRALE
K VR 5t L IR BT R A B R i SR 75 17 24
R R J15A4T R, B SHUE 2 8 ok B 51218
TR - 45/ W LY ) (GB 50010—2010) 141 Xt
TREE LW RS HI TSR, R 1R, fidiR
HELMEVE R RRE R 1o 3250 (D T

leh=E.G¢/f? @

A Ec NREBE LR, MPa; Gr NiR&EL |
RIS, N/m; o o TRBE S CoPo 4 o B v E(E
MPa.

AT BTG R AT e A KRR, RIA AR AA I
BlprhseE s, NAAFEE, MEASHnER
2 FiR.

R1 REREAMERSH

Table 1 Model parameters of smeared cracking model

Ed/MPa  Gi(N-m?) JFHEKFE lekm  f/MPa  fo/MPa

38 000 200 0.78 3.1 50.2
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Table 2 Material parameters of different types of steel

- ANTREA R, RIRGREE iR
mm MPa MPa MPa
PCB-1080 9.0 2x10° 1080 1230
PCB-1570 12.6 2x10° 1420 1570
HRB400 8.0 2x10° 400 540

FT T AR [T ME 2% Sk b A7 A TR 1 5 TRk - Th)
R EE . BEERIPE R, D928 RE XMy e fid i 2%



326 oA

i

20237 H

T BB 1247 R, S EER AL ], R R
o BEAE A 58 Uk AR P, 5 sl (2)
Jr7:

7=C+up=c+otang 2

e ¢ NEEAREIBIN ), kPas u NEEMERELG p
NFEATERIIN /7, kPa; ¢ AR E T 1, MPa;
o NNEEEES, < o NYEMREIER 7], kPa.

1% 5L DL VE % - R i R A v AELAR B B A o
JEE, YR L T -5 T ) P R i R 8 10— 0.6~0.8144],
B RE BN P EREE, WU 0.6, BINEEERSN
30 FEfbmyk (U mRIEZ (3) iHE, VI
NI G I NIEE G 0.01 1%, S8R 3:

k=E./L (3)

A K OAHRARIAIEE, kN/mS; LA SR i
TERE (R T RS D, m.
R3 EREZEMAESH

Table 3 Parameters of the Coulomb frictional contact
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Fig. 4 Deformation of sheet pile under loading
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Fig. 5 Two-dimensional finite element calculation model
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Table 4 Physical and mechanical properties of foundation soil
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+Z I p/(kKN m3) EJ/MPa Eso/MPa Eged/MPa Eu/MPa  Go/MPa y0.7
c/kPa ol(9

O 225 10.0 125 5.0 5.0 5.0 15.0 50.0 1.0x<104
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® 18.6 30.9 12.7 5.0 5.0 5.0 20.0 80.0 1.0x<104
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