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Influence of Adjacent Construction Access Load on the Existing
Bridge Pile Foundation in Nanchang Binary Strata
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Abstract . In order to investigate the soil displacement and pile foundation deformation and internal force distri-
bution characteristics under adjacent construction access load in Nanchang binary strata, as well as evaluate the
influence of adjacent construction access load on the safety of existing bridge pile foundations, a series of numer-
ical simulations are conducted via Plaxis 3D. The difference of calculation results between two soil constitutive
models of Mohr—Coulomb(M-C) and small strain stiffness (HSS) is compared. Besides, the HSS model is used
to analyze the additional deformation and internal force of the existing pile foundation adjacent to the working
line under the construction access load, and its safety performance are evaluated. The results show that the influ-
ence area of the soil displacement calculated by the M—C model is too large, and the calculation result by the
HSS model is much closer to the practical situation. Considering 6 mm as the allowable value of soil settlement,
the influence width is 3.2 m beyond the centerline of the construction access. The deformation and internal force
of the adjacent existing bridge pile foundation are within the safety range, meeting the safety requirements speci-

fied by the codes or standards.
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(a) Parallel with Hangchang and Xiangpu railway

(b) Cross Jingjiu and Changgan railway
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Fig.1 Positional relationship between new line and adjacent line
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Fig.2 Location diagram of the construction access and
adjacent existing bridge pile foundation (Unit:mm)
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Tab.1 Material parameters of each soil layer in HSS model

Smooth round  Argillaceous  Argillaceous

Parameter Silty clay Fine sand Coarse sand gravel soil  sandstoned  sandstone(@ Concrete
Constitutive model HSS HSS HSS HSS M-C M-C Linear elasticity
z/m 59 12.7 21 234 28.6 453 -
d/m 59 6.8 8.3 2.4 52 16.7 -

v/ (kN/m*) 19.6 18 18 18 18 18 25
Vel (kKN/m*) 20.6 19 19 19 19 19 25
@/ (°) 23.09 33 40 35 38 40 -
¢/ (kN/m?) 40.87 1 1 1 3 8 -
E/MPa 6.96 24 45 60 70 75 -
E/MPa - - - - 210 225 30 000
Vi 0.35 0.3 0.3 0.25 0.25 0.25 0.2
Es/MPa 9.75 21.77 41.75 84 - - -
E,/MPa 6.5 21.77 41.75 56 - - -
E,/MPa 29.25 65.3 125.2 252 - - -
m 0.5 0.5 0.5 0.5 - - -
Gy/MPa 59.96 84.59 117.85 117.9 - - -
Vos 0.009 2 0:000 2 0,000,2 01000 2 ~ o £
P,./kPa 100 100 100 100 - - -
R; 0.9 0.9 0.9 0.9 - - -
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Tab.3 Numerical simulation process

Step Details Remark

1 Geostress balance -

The displacement is zeroed,

. . the contact surface is acti-
) Activate bridge super-

vated, and the superstructure
structure load

load is applied to the cap
surface

Apply the construction The displacement is set to
3 load of the access zero and activate the load of
road construction access road
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Fig.6 Settlement distribution of adjacent soil

(b) M-C model
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Fig.11 Distribution characteristics of internal force along the pile
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