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Analytic model for load effects in geosynthetic-reinforced and pile-supported
embankment based on segmented load transfer algorithm
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Nanjing 210096, China)

Abstract: In order to systematicaly analyze the load transfer in geosynthetic-reinforced and pile-supported embankment
(GRPS), firstly, based on the unit cell model and the theory of Marston, a segmented analytic model for load transfer in
embankment is established by combining the static equilibrium equation for each segment with the continuity condition of
boundary displacement. The analytic model especially considers the influence of vertical stress level and the play of shear
strength into account. On this basis, the geomembrane effect is analyzed based on the theory of tensioned membrane, and the
pile-soil interaction in composite foundation is analyzed using the segmented analytic model. According to the continuity
condition of stress and displacement, an integrated method for analyzing the load transfer in GRPS is proposed, which can take
good care of the interaction between embankment fills, reinforced cushion and rigid pile composite foundation. The proposed
method is validated by comparing the monitoring data in a project. The factors which affect the pile-soil load effects, such as
the play of shear strength of fills, geomembrane effect and properties of cushion, are systematically analyzed. The proposed
method is applicable in the working mechanism analysis of GRPS.
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Fig. 1 Unit cell of embankment treated by a single pile
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Table 1 Comparison of pile efficacy
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K18+223 & 2.5 1.0 16.0 52 645 643
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Table 2 Calculation parameters of sparse piles

RS K AR MEEE PEIE s
H/m L/m d,/m s,/m b/m E,/GPa
5.0 18 0.4 3.0 1.4 36
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Table 3 Calculation parameters of fills and subsoils

Z5) 7/(kKN'm) c/kPa ol(° ) E/MPa
A+ 19.5 20.0 30.0 12.0
_E 20.0 0.0 40.0 20.0

Bt I R iR E=4.0 MPa, ARPEIE. f (0 BE

BHA153 318 =30 kPa. ¢ =26 kPa. #7124
g E~20.0 MPa, JAfaltv=0.3; HEMEEE y =24
(KN/m) o 6T HAREBRKBT Ve B & KN 4
mm, A 3 i R B U0 B I SRS — T HL 2
mm®!, B Au=2 mm, FEATISIFEAL CE
AP TERA A 5 1 S A A% 4 ke 1 B 07 5 P8 A 45 FE 1)
ML, TSR AER 4 s
BT EIREG], EAERME LN I ne, BREEN
SEPUIH P hes FEEHENE - T 22 R U0 w, 586 IE =
(RLAIKTD) HIRFR, LR A A A S fid i 8T 5
FE R 37K S8 0 B R AR FE I RZ ), 2 B 7~9.
#4 BOHTEER

Table 4 Calculated results of example

BEA kR METIGTER BEERATEC MRS
I ny ly/m Qy/kN Oy/kN Asy/cm
163.1 6.0 650.9 387.1 12.9
FEE SEUt BEWEATEC  frEordH UIREE

I n, he/m Py/kN Ry/% Aug/cm
6.9 2.49 577.3 68.7 2.0
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Fig. 7 Relation between shear stress play and #,
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Fig. 8 Relation between shear stress play and #,
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Fig. 9 Relation between shear stress play and #,
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Fig. 10 Relation between reinforcement location and #,
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