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Abstract

subgrade form for tramline will significantly increase the con-

YAO Qing, SAN

Objective: Choosing pile slab structure as the

struction cost. In contrast, the cost of the composite pile-plank
structure foundation is lower, and it can fully utilize the syner-
gistic force between the pile, slab, and soil. Therefore, it is
necessary to conduct an in-depth study on the mechanical char-

acteristics of the composite pile-plank structure subgrade for
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tramline. Method: Based on the tram demonstration line pro-
ject in Shanghai Songjiang, the stress and deformation charac-
teristics of the composite pile-plank structure subgrade in deep-
ly soft soil areas are elaborated. By using numerical simulation
methods, the stress and deformation characteristics of the soil,
pile body, and pile-soil under the subgrade middle plank are
analyzed in detail during operation and construction periods of
the project. Furthermore, the mechanical properties of the
composite pile-plank structure subgrade under different pile
lengths are analyzed. Result & Conclusion: The additional
stress on the soil under the mid span slab shows a pattern of
first decreasing, then increasing, and finally decreasing again
with increasing depth, reaching a peak value at a depth of 1-2
m below the pile bottom; the bearing capacity of the pile is
mainly provided by the lateral friction resistance of the pile,
and the differential settlement value between the lateral soil and
the soil under the mid span slab is positively correlated with the
lateral friction resistance; with the increase of load, the lateral
friction resistance gradually reaches the limit value from bottom
to top; as the pile length increases, the settlement of the soil
under the plate gradually decreases, keeping within the range of
the ultimate bearing capacity of the pile. Appropriately reduc-
ing the length of the pile will not significantly reduce the size
of the upper load that the pile can bear.

Key words tram line; deep soft soil area; composite pile-
plank structure subgrade; mechanical characteristics
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Fig.1 The Loading diagram of

structure subgrade
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Fig.2 The cross section of composite pile-plank structure subgrade and geological profile
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Tab.1 Physical and mechanical parameters of soil
. - RN BB/ NEEEfR/ R4k BiB R/ (em/s) i/
TEHS HEAR i kPa ?’ ) MPa EN e A KB )7 1h] (kKN/m®)

@ riaoie 3.6 17 19.5 3.97 1.21x10°° 1.70x1077 18.1

@t At 6.4 8 29.0 6.51 8.00x107% 1.20x1077 18.5

@1 RFEMEE L 8.5 12 18.0 3.31 4.59x1077 1.32x107° 17.5

33 it 19.0 13 12.0 3.01 8.58x107% 1.14x1077 17.3

@ R R+ 19.5 10 13.0 2.41 5.67x107° 8.70x107* 16.8

) WmEEi+ 21.3 14 16.5 3.59 1.21x107% 1.70x1077 17.7
G2-1 WK+ 31.3 5 32.5 10.46 1.20x107° 3.00x107° 18.4
(52-2 Kb 34.6 3 35.0 12.06 1.20x107° 3.00x10°° 18.5
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Fig.3 Schematic diagram of finite element calculation model
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Fig.4 Comparison diagram between on-site measured values
and numerical simulations of soil settlement under the

line middle span and both ends of the bearing plate
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Fig. 5 The variation curve of additional stress and settlement

of soil with depth under the mid span slab of the line
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Fig.6 The variation curve of pile stress and pile side frictional

resistance with depth
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Fig.9 The curve of the additional stress of the soil below the

mid span slab with depth during operation period under

different pile lengths
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Fig. 10 The variation curve of soil settlement below the mid

span slab with depth under different pile lengths
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Fig. 12 Differential settlement between the pile side soil and

the soil below the mid span slab
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