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Evaluation of Dynamic Stability for Structural Bar Reinforced Precast
and Prestressed Retaining Wall for Moving Train Load
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Abstract

The precast production has many advantages by fast construction period, labor—saving and high quality. In recent
years, the application of the precast product has been increased in the earth retaining wall field. This paper presents the
results of the numerical analysis that was carried out to evaluate the dynamic stability of precast and prestressed earth
retaining wall under moving train load. The two—dimensional FEM analysis was used to the numerical analyses. The train
load to act on trackbed is combined by the real measured roughness phase angle and quasi—static load. The dynamic
stability is analysed by the displacement, acceleration and stress under moving train load at each specified location. The
results of the analysis show that the precast and prestressed retaining wall has very stable capability for the railway.
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Fig. 1 Qutline for steel pipe reinforced retaining wall

Live anchorage —

Dead anchorage

Fig. 2 Concept of the prestressing method

Table 1 Specification for train load calculation

Parameter Value
Axle load : PMC standard .
176KkN LS 220kN

Dimension for center
of train axis @ 15,200mm

Train Specification for train —
Rigid wheel base :

2,500mm(MAN)

Contact spring coefficient

9
between wheel and rail L4x10° (/)

Weight per unit length 600N/m
Rail Elastic coefficient 2.06x10" N/m®
Second moment of area 3.09%x107° m*
) Stiffness per unit length 8.17x10" N/m
Rail Pad - - -
Material damping coefficient 0.1
PC sleeper | Weight per unit length 6,000N/m
Stiffness per unit length 3.69x10" N/m
Ballast
Material damping ratio 0.15
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Fig. 5 Calculated time—history of roughness load
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Table 2 Properties of material used for finite element analysis

object Material Parameter
Elastic modulus, E(N/m? | 30,000,000
Poison ratio, v 0.167
Unit weight, 7 (kN/m°) 23
Retaining Concrete Damping ratio, & 1%
wall Rayleigh dampi
vieish dampimg 0.022206
coefficient, @
Rayleigh damping 0.000036
coefficient, A
Elastic modulus, E(kN/m?) 80,000
Poison ratio, v 0.3
Friction angle, @ (deg) 30
Cohesion, ¢(&N/m?) 1
Well—compacted - - 3
Upper . Unit weight, y &N/m") 19
roadbed sandy soil
(Mohr coulomb) Damping ratio, & 5%
Rayleight damping | - 309
coefficient, @
Rayleight damping | 335550,
coefficient, B
Elastic modulus, EGN/m?) | 60,000
Poison ratio, v 0.3
Angle of friction, @ (deg) 30
Cohesion, ¢(kN/m%) 1
Well—compacted - - 3
Lower . Unit weight, 7y &N/m”) 19
roadbed sandy soil
(Mohr coulomb) Damping ratio, & 5%
Rayleight damping 4032908
coefficient, @
Ravleight damping | 550
coefficient, S
Elastic modulus, EG&N/m®) | 5,000,000
Poison ratio, v 0.3
Unit weight, 7 (kN/m°) 19
Lower Weathered rock Damping ratio, & 5%
ground Rayleight dampin:
VICIT! camping 30.80560
coefficient, @
Rayleight damping 0.000050
coefficient, B
Elastic modulus, E&N/m? | 210,000,000
Reinforcin | Steel bar and - -
. . Poison ratio, v 0.3
gmaterial steel pipe
Second moment of area 7.69E+5
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Fig. 15 Shear stress of wall structure at each time

Table 3 Specification of PS bar

Standard SBPR 930 / 1080(Round bar steel B type #1)
Diameter @ 32mm

Yield strength fpy = 950MPa

Tensile strength fpu = 1,100MPa

Elastic modulus Es = 2.0x10'MPa

Relaxation ratio below 1.5%
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