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Finite Element Analysis of Influence of Bolt Parameters
on Deformation of Deep Foundation Pit

LI Bing' ,LIU Yang' LI Zhuolun' ,LIU Na’

(1. School of Civil Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 ;2. Dandong Commercial
Building Design Institute Co. Ltd. ,Dandong, China, 118000 )

Abstract; The influence of different bolt parameters on the deformation of deep foundation pit is
studied in order to provide reference for the optimal design of bolt support structure. Based on the
foundation pit project attached to the Beidaying Street Station of the Shenyang Metro, the basic
model and comparative model were established using the finite element software Midas GTS NX,
and the parameters such as the anchor length,the inclination of the anchor,and the magnitude of the
prestress were analyzed during construction deformation of the foundation pit in the range of values.
As the anchorage length of the anchor rod increases,the deformation of the foundation pit decreases,
but the increase in the effect of the anchor rod on the deformation of the foundation pit decreases.
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When the inclination of the anchor increases,the effect of the prestressed bolt increases first and then

decreases, when the inclination of the anchorexceeds 20degrees, the effect of the anchor support
weakens sharply ; when the axial force of the anchor rod increases,the reduction of the foundation pit
deformation and the increase of the prestress approach a linear relationship. After more than 200 kN,

the increase of axial force cannot cause obvious changes in the deformation of the foundation pit.

Under the geological conditions in Shenyang,the ideal and reasonable parameter selection range for

prestressed anchors;the anchor bolt length ranges from 8 m to 12 m, the anchor inclination angle
ranges from 10 degrees to 20 degrees,and the prestressing force ranges from 150 kN to 200 kN.
Key words :deep foundation pit;numerical simulation;anchor parameter;finite element
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Fig. 1 Schematic diagram of prestressed bolt
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Fig.2 Overall model and envelope schematic diagram
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Table 1 Main parameters of soil layer

24 JZB/m  FEIEE/(KN-m™) AL Fhi % J1/kPa WEESES/(°)  BMER A/ MPa
A 2.5 16.0 0. 40 10 11.4 3.5
Wk 4.0 19.5 0.35 20 35.0 22.0
[ENTS 7.0 19.5 0.25 0 35.0 26.2
[5 7.0 21.0 0.25 0 37.0 30.0
BRih 19.5 20.8 0.28 30 37.0 29.0
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Table 2 Design parameters of enclosure structure
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Fig.3 The schematic diagram of deformation of

inner wall of foundation pit
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Fig.4 The surface deformation contour plot

[ I W, B AE S B K, 2= R h 2T
e e Ak B4 v a7 1] R AR R R €
WA SIS E AR A, AT AR Y
RAEAL T IEHTTHHR .0 DX, 1) S BB AR
AR BTN AL RE ST RE B AR kT £k
T, m BN, ElEE , RIE RN E
oA Es). NI 4 ZEBTAR M BT 1 A2 =
PR U H fi A0 €0 DX 328 T o de R HL
S 1) TR, FE B A (L XA L A, B B
STz BB, TUREARIE ).

3 T ARSI

3.1 #EBRKENZN

A3 SR ST L AR R RN FEAR R | AN
)l [ B S BT T 1 22 5. FEA AU AR
W= HERUS I RAT 55 —HEH BB 7 m,
B E R 10 m, B 17 my 55 —HEA
BRKES m, B BKE 8 m, K 13 m;
E=HEA B E S m, B FEBKE 7 m, A
KBE 12 m. BUBR B K S AN FR T
FEGUKF- L85 F M SR DR e K AR b 45
L3R 3.

FE AR A o L 3T de ROK - B
2.90 mm, e KR TIFE R 5. 96 mm , fFHEA
RECAR G ] BE K BEAE K 5 m A5 206 Fe R AR 1
FE 10 m A5 B0 HEAR Y 2. 43 5316 L 9 2H A
RUE O, FEYUI AR TE 23 1 Bl 5 50 ATl ] B <



408 oM R e (B AR REER) %536 &
F3  AREERE T MR
Table 3 The maximum deformation under different anchoring lengths
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il 17 7 10
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Fig. 5 The horizontal displacement contour plot
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Fig.6 The curve of maximum horizontal

displacement with the angle of rock bolt
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Fig.7 The variation curve of the maximum axial
force with the angle of rock bolt
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Table 4 Influence of prestressed size on horizontal displacement

. B — AT B ABET 5 BT KA R U
T F1/kN TN J1/KN TR J1/kN e KAE/mm % KAA/mm
1 0 20 20 23.3 13.71
2 50 70 70 20.2 11. 36
3 100 120 120 17.5 9.79
4 150 170 170 15.9 8.45
5 200 220 220 15.0 7.93
6 250 270 270 14.7 7.48
7 300 320 320 14.7 7.23
8 350 370 370 14.6 7.17
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Fig. 8 The curve of the relationship between

prestress and horizontal displacement
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