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Deformation and force analysis of pile anchor for soil-rock dualistic
structure based on finite element theory

LIU Hong-jun, YU Ya-qiong, WANG Xiu-hai

(Ocean University of China, Qingdao 266100, China)
Abstract: The calculated results by using the finite element software, Plaxis, are adopted to simulate the excavation of Samsung
Digital Building in Qingdao, which are coincident well with the test data. Through the analysis of the deformation of excavation
and the distribution of internal force on supporting structure, it is proved that the deformation above the rock is more obvious,
and the prestressed anchor bar is effective in changing the stress distribution in the soil and protecting the foundation from
evident displacement. It is effective to use pile anchor in soil-rock dualistic structure. It is helpful to use the Plaxis for the
design and construction of excavations.

Key words: soil-rock dualistic structure; pile anchor; finite element; excavation

0 3 =

I TSI Ak M B R B LR ST 2, 5 M T
R, SRR K, PR i A
UM AT AR SR T2 F U R R B 5
P U, HEHC AP A L A AR PR AL
HIAT 2010 1) 2 TR, L GRS Sk VT i
TEAEBNE, WIS s, R 1 A 4 1,
R T TSR A B TCVE A S 4 o R it
TTECRTSRIR AT, 7050 83 N AL MR T3 07
IO, I L 5 LA L AR FLRAS T
W, AT L A TR 00T . AR SO TP I
PEATBRICEE, (5 OGRS Plaxis, X

& = BB KGRI TTHE S S TRk AT T
HUERAITHEL, SR b 7S o —on i iy
DB THEGREE N L ARIALRS S A ST 32 TR
A&, JFHER T EEDUTRIA Gt S S SEM AL R AE, A
R BEAH AP A T A3 BEAT 2K o

1 TiEHtsR
1.1 ZEER

8 R TR X R BT
TOBEHE . . SO = A B

ks AHR: 2012 - 08 - 21



298 e

+ TR ¥ iR

2012 4F

T EXTYELHEMER

Table 1 Physico-mechanical properties of rock and soils
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1 i+ 20 18.0 20.0 0.07 0.70 1.3%x10* 0.4 10 20
2 ME LT 45 19.0 19.6 0.01 0.01 1.0x10* 0.34 26 10
3 FLRE 3.5 18.0 20.0 10.0 10.00 2.5x10* 0.30 10 35
4 AR 3.5 20.0 21.0 8.0 8.00 3.0%x10* 0.35 10 35
5 mRLE 2.0 23.0 23.0 6Xx107° 6Xx107° 45x10* 0.28 30 45
6  HRME 25 25.0 26.0 3%X10° 3%X10° 6.0 10° 0.25 70 55
7 WA 27.0 28.0 1X10° 1X103 2.0x10’ 0.22 100 70
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Fig. 1 Plan of excavation
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Fig. 2 Section of pile-anchor system
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Fig. 3 Geometrical model and meshes of internal support
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Table 2 Physico-mechanical properties of beams

EA/(KNm") ENKNm') Dm  w/(kNm'm") v

1.465X 10" 4.192X10°  0.586 17.988 0.200
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Table 3 Physico-mechanical properties of node-to-node anchor

and geotextile
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Fig. 4 Final output interface
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Fig. 5 Horizontal displacement of ground surface
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Fig. 6 Total displacement of excavation
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Fig. 8 Surface settlement outside excavation
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Table 4 Physico-mechanical properties of node-to-node anchors
BT BT AR JAEAN TR TN IIE d AR LSl IV
G5 [ 2 /m THE/KN J1/(kN-m") /(kN-m") v E B L]
MG1 2.4 580 100 170.203 70.4% 70.2%
MG2 2.4 530 100 164.836 74.6% 64.8%
MG3 2.4 510 100 164.243 77.3% 64.2%
MG4 2.4 680 133.3 177.935 62.8% 33.5%
MGS5 1.2 550 266.7 360.295 78.6% 35.1%
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