#38% &1 B TS B4R Vol. 38 No.1
2010 £ 2 A COAL GEOLOGY & EXPLORATION Feb. 2010

XEHS: 1001-1986(2010)01-0050-04

SUE AR BRI E L 3

R FRAE 12 pheF 2 TREAL 2, AL 2

(1. 24| EHFHAFHIEFATH R, #d KX 430074;
2. PEMFAFIREER, ¥ KX 430074)

Rk, BT IARRREFLLE, ERSMTRK, R TR RN R
AR KB A, AR A PR TCEAEAED, A TAZILAE A a6 m B) 5 £ #H AT M 5 AR,
BB T KA REFFAREME R, RBRAAEMG LR, 54T BAT(R)EA0 B ALK A 694
A EHE, 4 RRT, 8RBT AR R A KRBT, KRBT AL,
H Ay R TR ACE TR T —H R4 09 Bk,

e R K ml; BAT(R); FAEALDL AR, MRt
TU473 DA DOI: 10.3969/j.issn.1001-1986.2010.01.012

Optimization design of bridge pile foundation in slope area
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Wuhan 430074, China; 2. Engineering Faculty, China University of Geosciences, Wuhan 430074, China)

Abstract: Because of complicated engineering geology conditions and big load of upper structure in road con-
struction of mountainous area, large deformation of bridge pile foundation appears, and the problem can not be
solved very well. So deformation control of bridge pile foundation is very important in high frusta bridge design.
Artificial dug pile foundation have been simulated by three-dimensional finite element method in the paper, then
horizontal displacement and settlement were given. According to numerical simulation results, reinforced function
and effect have been analyzed, horizontal displacement and settlement of pile foundation which have been rein-
forced by anchor pole (cable) were reduced effectively, and its project investment was reduced largely, and then the
method provided a good way for similar projects.
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Fig. 1 Model figures of pile foundation
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Fig. 2 Simple model sketchs
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Table 1 Physical mechanical parameters of rock and soil mass (frusta high 40 m)

p/ g~cm’3 E/GPa v o/MPa c/MPa o/(°)
1.6 0.6 0.35 0 0.03 30
2.0 3.07 0.33 0.007 0.030 31

FER R II A 1 2.3 4.73 0.30 0.011 0.046 33.7
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Table 2 Physical mechanical parameters of rock and soil mass (frusta high 75 m, 100 m)

plg-cm™ E/GPa v o/MPa ¢/MPa o/(°)
1.6 0.6 0.35 0 0.03 30

2.6 18 0.25 0.157 0.319 48.2

2.1 4.62 0.32 0.017 0.053 32
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Table 3 Physical mechanical parameters of bearing platforms and filling piles

plg-em™ E/GPa % o/MPa c/MPa o/(°)
2.5 32 0.15 0 0.03 41.8
2.5 32 0.15 0.026 0.03 41.8
2.5 100 0.10 0.026 0.081 41.8
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Table 4 Internal force of frusta bottom*

/m /m /m M/KN-m O/kN Nmax/kKN Nmin/kKN
8 680 294 19 060 16 530
40 4.0 2.4
12010 336
23 130 492 26 750 24220
75 5.15 3.84
12010 336
43 190 732 33550 31020
100 6.42 4.34
12010 336
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Table 5 Input value of outside load * B (e
H hE

/m /t /t /t i Z)ﬁ Tsin @ i<k
40 868 29.4 1 906
75 2313 492 2675
100 4319 73.2 3355 o
I
* ( ) IR I I
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Fig. 3 Reforced mechanism of anchor pole (cable)

3.22 MWL XR

3.2.1 S F R

4 5 75 m



%1 IRCFE R 26 3T S AR Al A B £ b Bt - 53 -

o1 it o= AVI
—— i1l

0T o Rk YT=2 273 kN/(4><800 kN)=0.71

()

()

K4 4%/ 10°kN
o

) ) 4 N . )
0 5 10 15 20 25 30
AR SH/mm

4 _
Fig. 4 Horizontal load-displacement curve of
pile foundation with and without anchor cable ()
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