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Bearing deformation of large-diameter and super-long bored piles based on
pile shaft generalized shear model
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Institute, Shanghai 200002, China)

Abstract: Because of large deformation of large-diameter and super long bored piles, pile soil slip is easy to appear in the pile
shaft. Therefore, the traditional shear displacement method is not suitable for load deformation calculation of the piles.
According to the shear characters of pile shaft and soils of the large-diameter and super long bored piles, the two-phase
approach, shear displacement phase and shear slip phase, is adopted to describe the action process of pile shaft friction. On this
account, a pile shaft generalized shear model is established. Then, the method of incremental transfer matrix is used for
nonlinear iterative calculation of the pile load deformation. Moreover, values of the same calculating parameters are also given.
For this pile load deformation method, nonlinear behaviors of pile shaft friction, pile tip resistance and pile shaft materials are
considered. Besides, pile shaft friction softening property and pile tip post-grouted effect mechanism are also considered. Two
engineering cases are calculated by the method. The calculated and measured results are very similar. It is shown that the
proposed pile shaft generalized shear model and load deformation method for the large-diameter and super long bored piles are
reasonable and feasible.
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Fig. 1 Curves of soil deformation during shear process of pile-soil

interface

T, APRE AR R BT IR TR AR S A PN B
B, WIBTUIRL R B BT DI B B BLo M B A5 8 1) £
WA NAIE WU, ME—b Z [ AL
BEO AR B A DO A A BRI, JF A BTN
J3, BN ) AEON R T v A 1) 9 T A Ak 2
FEAFHE S n A5 HEAR D YEIHA EA A8 DI, 0

2 (a) Piss BB EARGU IR IR, BT
BRI ARSI N, R 1) A T Bl R AH
AR RBENIT I BL B, BER ARSI U2 T
DR TR BRAE W, T ANBERE A4 B2 RO 1 o A A2 A8
A6, BEONEERH DT BEAE AR AR A Wk K2 A,
wE 2 (b) FivR.

- — -
I ) ! n) |
! r | Sr ;
| R
: AW | | S
[ i S
i = i 3
k
i ! S
D\ — D!
T T
——— =
(a) BUINIRBR L (b) BUIRBHE

B2 HEMr XERE R EE
Fig. 2 Sketch map of pile shaft generalized shear model
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Table 3 Values of soils calculation parameters of Shanghai Magnolia Plaza project

+EFS p Agem®) O (°)  v(msTh v R B f g
® 1.82 29.6 136 0.35 0.90 150 0.98 0.20
® 1.75 29.7 133 0.40 0.99 100 0.98 0.20
@ 1.67 24.7 147 0.40 0.99 100 0.98 0.20
® 1.82 30.0 230 0.38 0.95 150 0.98 0.25
1.83 31.0 300 0.35 0.98 200 0.98 0.35
® 1.96 38.0 360 0.30 1.00 250 0.98 0.48

R4 LBERERFOELEHESEEVER
Table 4 Values of soil parameters of Shanghai International Finance Centre

TR p Agem?) 9 C ) vl v R B U g
® 1.84 31.4 118 0.38 0.95 150 0.98 0.20
® 1.74 29.5 134 0.40 0.99 100 0.98 0.20
@ 1.67 24.7 161 0.40 0.99 100 0.98 0.20
® 1.78 30.0 212 0.38 0.96 150 0.98 0.25
® 1.94 32.0 254 0.35 0.90 180 0.98 0.27
©) 1.88 36.0 334 0.33 0.88 250 0.98 0.30
® 1.91 38.0 374 0.30 1.00 250 0.98 0.48
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Fig. 16 Profile of pile and soils of Shanghai International Finance

Centre
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Fig. 17 Calculated and measured results of test pile of Shanghai

International Finance Centre
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