5520 % 55 4 ) Fd TR B4l Vol.20 No.4
2022 4 8 H Journal of Fujian University of Technology Aug. 2022

doi:10.3969/j.issn.1672—4348.2022.04.007
=K R Mk FE uh S PR AR T IR RE ST A

WorE RAE S REE

(1. A ISR LRIREF R, BE 40 350118;
2T IRBELESHRELLHT WA M 350118)

WE: AL T BERTIGESEEMAY) BT T N LA S G 5 E SR, 3 LA R e A, 22
#I B Ao MIDAS A IR AR HALAR AL A 3T S W R B RS T 235 & MERMILS TH K
N, BREN B EMERT, ESLRRE ST I d) SRR EBR KRR LB EH
17.4 m B, JRMZ K T 5.75 mm; T iE 44T Fo 301545 5T A 208 DB MR T, RARK LG EH 17.4
m B AR E R T RME R EH S A4 2.37 A2 2.04 mm; 3 iF A HERB R EL ARE 7T
KRR, S EM TR BT  HRREER T RAERRFNRERF WFXREE,

K] TR E WSk F Sk SR HE AL B

FESES . U231 XHEARERD: A XEHS: 1672-4348(2022)04-0346-08

Performance analysis of anti-floating measures for metro

station structure in water-rich strata
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Abstract; In order to compare and analyze the displacement and deformation of the station floor, a metro sta-
tion in a coastal city was taken as an example for analysis, while the ultimate lateral resistance of single pile
was calculated by indoor single-pile vertical compression static load test, and the method of combining theoret-
ical calculation with MIDAS finite element software numerical simulation was adopted. Results demonstrate that
when the retaining structure method is used to resist floating, the vertical displacement of the station floor is ef-
fectively controlled, but the structural floor is greatly deformed, and the maximum deformation of the floor is
5.75 mm when the hydraulic head of the floor is 17.4 m; the anti-floating anchor rod and the anti-floating pile
can effectively reduce the deformation of structural floor, and when the hydraulic head of the floor is 17.4 m,
the maximum deformation of the floor under the two anti-floating measures is 2.37 and 2.04 mm; the anti-float-
ing combination can give full play to their respective advantages, producing the most obvious anti-floating
effect and a better control of the structural deformation; the method of drainage and decompression is based on
the principle of reducing the buoyancy of the structure, and the anti-floating effect is significant.
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Tab.1 Geotechnical parameters of strata

HZ ZEE/m  KIKERE v/ (kN - m™) FiH c/kPa WEEEEM ¢ /(°) ML MR/ MPa
ZRI+ 4.5 18.0 8 6 0.37 9
STy 5.6 17.6 10 8 0.33 27
bl 33 19.8 25 12 0.30 64
SRkl 5.7 18.6 20 12 0.28 150
AR BT+ 1.6 18.8 27 16 0.30 130
XA K A 2.9 19.0 26 19 0.30 160
58 KA K 5 30.0 22.0 20 28 0.25 150
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Fig.1 Model box’ s geometrical dimension
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Fig.2 Loading system’s schematic diagram
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Fig.3 Single-pile load-settlement curves in

different strata
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Tab.2 Side resistance values for single piles in

different strata
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Tab.3 Criteria for determining the stable state of

anti-floating in construction engineering

BABERE R PAAERRER SO RH

Wz iﬁﬁ/ BURRR WSS SR
EEH /KN fH/kPa  {f/kPa

Fepi 50 1.65 20 10.0
IR B 150 2.40 30 15.0
MIERE 200 4.80 60 30.0
SREER T 350 6.50 81 40.5
FRAP AR+ 400 5.50 69 34.5
WAL A 450 7.20 90 45.0
AEAER S 600 12.00 150 75.0
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W, =19.7x3.3x18=1 170.18 kN
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W, =(0.9+0.4+0.8)x19.7x24=992.88 kN
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Fig.4 Finite element model
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Tab.4 Material parameters

, WMoyt #odt
B (kN-m?) It Bt/ BT/ MPa
MPa MPa
€30 24 0.2 14.3 1.43 30000
€35 25 0.2 16.7 1.57 31500
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Fig.5 Vertical displacement of station structure floor
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Fig.6 Maximum deformation of station structure floor
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