SIEXEIE YR =2E 212 5% (T3 M118T)
2017 93

ISSN 1226—525X [ elSSN 2234-1099
EESK J Earthquake Eng Vol. 21 No. 5, 255-264
https://doi.org/10.5000/EESK.2017.21.5.255

3319 S| e B3

P AEAARES BHAS B}

Evaluation of Dynamic Behavior for Pile-Supported Slab Track System

by 3D Numerical Analysis
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/ ABSTRACT /

Dynamic numerical simulation of pile-supported slab track system embedded in a soft soil and embankment was performed. 3D model was
formulated in a time domain to consider the non-linearity of soil by utilizing FLAC 3D, which is a finite difference method program. Soil
non-linearity was simulated by adopting the hysteric damping model and liner elements, which could consider soil-pile interface. The long
period seismic loads, Hachinohe type strong motions, were applied for estimating seismic respose of the system, Parametric study was
carried out by changing subsoil layer profile, embankment height and seismic loading conditions. The most of horizontal permanent
displacement was initiated by slope failure. Increase of the embedded height and thickness of the soft soil layer leads increase of member
forces of PHC piles; bending moment, and axial force. Finally, basic guidelines for designing pile-supported slab track system under

seismic loading are recommended based on the analysis results.
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Fig. 2. Standard drawing of pile-supported slab track system
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Table 2. Specification of PHC (Pretensioned Spun High Strength Concrete)-Pile for pile-supported slab track system

Diameter (mm) Thickness (mm) Type Nominal Moment Allowable Axial Force
Crack Mc; (kN-m Failure M, (kN-m P2 (kN
1.200 150 B r (kN-m) r (KN-m) a (kN)
1,825 3,335 12,070
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Fig. 3. Finite difference numerical analysis model for parameter analysis

Table 3. Basic engineering properties of soil

Unit weight Cohesion Internal friction . Shear wave ' i
Type of ground (KN/m?) (KNP angle (°) Reference Strain (%) velocity (m's) Poisson ratio
Embankment 18.99 5.0 38 0.05 * 0.25
! 100 (Top) ~
Soft soail 16.19 20.0 10 0.15 150 (bottom) 0.45
Weathered soil 18.99 20.0 38 0.05 * 0.25
Semi-infinite rock mass 21.58 - - 760

*Maximum shear modulus are dependent on confining pressure
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Table 4. Engineering properties for interface elements and PHC piles

Elastic Properties Plastic Properties
Elements . o
kn (Pa/m) ks (Pa/m) Normal Yielding Shear Yielding
Compression Failure : x Cohesion : 2.5 kPa
Embankment 24x109 100,000 Tension Strength : 10 kPa Wall Friction : 12.6°
. Compression Failure : x Cohesion : 10 kPa
Interface Soft soil 6.7x109 100,000 Tension Strength : 20 kPa Wall Friction : 3.3°
: Compression Failure : x Cohesion : 10 kPa
Weathered soil 6.0x1010 100,000 Tension Strength : 20 kPa Wall Friction : 12.6°
E (Pa Density (kg/m® Plastic hinge
PHC Pile (Pa) ty (kg/m) 9
26.98x109 0.15 2,400 x
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Fig. 10. Horizontal displacement contour after earthquake (Model 6, PGA 0.15 g)
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Table 5. Recommended bound of soft soil thickness for designing
PHC-pile supported slab track system

Design selsmic intensity Embankment height: | Embankment height :
45m 9m
0.10g - -
0.15¢g - 30m
0.20g 30m Impossible to design
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