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Simulation of vertical bearing features for large-diameter and
super-long steel pipe pile based on FLAC®”

. 1 2 2 3
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Jingzhou, Hubei 434023, China; 3. Institute of Computer Science, Wuhan University of Technology, Wuhan 430070, China)

Abstract: More and more large-diameter and super-long steel pipe piles are applied to engineering in recent years. But so far , few
people have focused on studing their bearing characteristics. Computational theory of ordinary piles is referenced in the foundation
design. Vertical bearing and settlement features are simulated for large-diameter and super-long steel pipe piles based on the fast
Lagrangian analysis of continua in three dimensions (FLAC®”). Then comparison between simulation results and the results of
vertical static load bearing capacity test is conducted and they are complemented and verified each other. The consistent results
demonstrate that the method of using the finite difference procedure in this paper to preliminarily simulate the vertical load-bearing
characteristics and settlement characteristics of large-diameter and super-long steel pipe pile is feasible. The study shows that the
large-diameter and super-long steel pipe pile is a typical end-bearing friction pile. The pile lateral friction resistance changes
intricately with depth, which is closely related to the soil characteristics. And the transferring speed of pile axial force depends on the
action of pile lateral friction resistance in the different soil. These conclusions are of significance for the reasonable large-diameter
and super-long steel pipe pile foundation designed in engineering applications.
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Table 1 Material parameters of soils

- 2 /m Ay A AR PRBUSE By A P B £ RN ffﬁg
Ey/MPa K/MPa G/MPa 0/() c/kPa /(g/cm”)

i+ 5.0 0.20 9.99 5.55 4.16 28.8 13.0 1.97
i+ 45 0.20 9.18 5.11 3.83 314 21.0 1.96
WAV TR TG 3.0 0.35 1.71 1.91 0.63 39.0 12.0 1.83
IR T 2.6 0.35 1.36 1.51 0.51 3.7 10.0 1.75
R 1.9 0.20 10.89 6.05 4.54 34.1 9.0 2.02
kR 7.0 0.30 458 3.82 1.76 1622 455 1.95
ks 3.5 0.20 7.67 4.26 3.21 28.6 49.0 1.96
B g+ 2.0 0.35 3.01 3.33 1.11 11.0 26.0 1.90
TR 4.4 0.35 2.59 2.87 0.96 10.3 26.0 1.87
s 102 0.20 11.61 6.45 4.84 339 17.0 1.96
kG 6.9 0.30 5.07 423 1.96 13.1 37.0 1.92
TR 4.4 0.25 434 2.89 1.74 12.8 38.0 1.96
s 2.6 0.20 1261 6.31 473 36.5 10.0 2.07
i 6.5 0.15 11.70 6.01 5.48 354 7.0 2.00
B g+ 2.3 0.30 431 3.54 1.62 246 28.0 1.95
b 2.7 0.20 11.79 6.55 4.92 40.0 15.0 2.06
by R+ 5.8 0.25 9.01 6.01 3.61 202 57.0 1.99
it 2.8 0.25 5.74 3.83 2.31 213 48.0 1.98
it 143 0.25 8.03 5.35 3.21 21.7 48.0 1.96

. ;ﬁfq ﬁﬁfﬁﬂ%ﬁ - BEPE LR RE S, AT 100 ¢ (EARAR LR
hie? _Teierlal paramelers o e 0.5, o HATHUBEHIAS LIZH 0.6 5. Ko R K, T

BEK )\Jr hife D HEL/ S A SR RN G ;4

/m b/i: /m BT H4 v /GPa /GPa /GPa /(g/em’)
76.7 63 1.5 22 19 0.30 206 79 171.7 7.85
#3 BAMESKE
Table 3 Parameters of contact surfaces

Ak S K,=K,/MPa  ¢/kPa o/ )
1 5.0~9.5 471.52 6.5 17.3
1 9.5~12.5 433.28 10.5 18.8
1 12.5~15.1 116.28 6.0 2.3
1 15.1~17.0 92.520 5.0 2.2
1 17.0~24.0 514.01 4.5 20.5
1 24.0~275 261.52 245 9.7
1 27.5~29.5 361.92 5.5 17.2
1 29.5~339 204.13 13.0 6.6
1 33.9~44.1 176.12 13.0 6.2
1 44.1~51.0 547.98 8.5 20.3
1 51.0~554 289.96 18.5 7.7
1 55.4~58.0 221.25 19.0 7.7
1 58.0~63.0 535.23 5.0 219
2 565.11 3.5 212

H T A A e T, AR b S R

KW AXIH

K, =K, =10max[(K +4G/3)/Az (4

min]

s Ko Ko 73590 3 1) I EEATD] ) WIEE (MPa)
Az, HFEARTITE ) EIEREDCOR B NS, TR
N

3 KRB A B L 45

s b7

W FH AT B 22 10 A 400 1) K K T A2 A 5 A 11
O-s %k BE Sl FUGEAEE BE ) 55 i a8eai i 56 1)
S RAT T X AT, ik 1~3 FoR.

(D dE 1 O-s XFHEHhZE AT UL, P4 il it 34
BEAR—F, BB AEIMEAINAE R — a8 E
TNBUME L SR DN TN 2R ISEE L sk
DG PEAENS R, AR SEMIME, & 2 B DO E
BIBRIRIE AN 10% 2547 . SEAEBHUZE LR, 1%
WAEI O-s HIZRAEA W2 047 ) FIBERR B, W ERAR
B PRSI MBI RRAE s AN R, R T
{0587 NN = T 2 RS B =i 1 D s o 1 )



59

RIS BT FLAC KK B AR M % i) AR AR PR A AL 2859

TEHRAEAE I, PSR L R X Y FE K,
BAPEYCRE R I, sSSP TREN IR, mTRLE fo
VRRIDCRAE R/ BRI R E -

fr 3k /kN
0 2800 5600 8400 11200 14000

0 T T T T 1

5

10 - - S
e ISt —— A
£ 9
8
5 25

30 b

35

40

B 1 FTERYTRE ML L

Fig.1 Load-settlement comparison curves
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Fig.2 Axial force comparison curves (Q =9 800 kN)
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Fig.3 Lateral friction resistance curves (Q =9 800 kN)
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