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A Study on Reinforcing Quality by Settlement Recovery Module in Railroad Roadbed
ZE#H7|"T olxST, olMEr, Ay

Hyun-Ki Kim ) T, Jin-Wook Lee’, Seong-Hyuk Lee’, Byung-I1 Kim"™"

Abstract Operation of trains makes continuous settlements in railway lines. Because this settlement can
induce instability of a track as well as a train, displacement of a track should be controlled and repaired. In
this study, a new mechanical recovery and reinforcement method; Roadbed displacement recovery module
(RDRM) is suggested by modifying geogrids crushed stone column method. Numerical analysis is executed
to evaluate the effect of RDRM. Various filling materials such as crushed stone, sand, soil-cement into
geogrids are examined to maximize the performance of RDRM. Crushed stone as a filling material shows a
great performance to strain displacement of a roadbed. In case of geogrids which is covering filling materials,
a choice of construction of geogrids shows better performance to strain settlement than stiffness difference
of each geogrids.

Keywords : Displacement recovery module, Geogrids, Filling materials, Restrain displacement
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Table 1 Properties of Materials(Input Parameters)

Materials Model Unit Weight Elastic Poisson’s Ratio | Cohesion | Friction Angle
(KN/m?) Modulus(MPa) W) (kN/m?) ©)
Ballast Elastic 19.0 184 0.31 - -
Reinforced Roadbed Mohr Coulomb 19.5 130 0.28 10.0 35
Upper Roadbed Mohr Coulomb 19.5 55 0.28 10.0 32
Lower Roadbed Mohr Coulomb 18.0 47 0.34 5.0 30
Approach Block Mohr Coulomb 20.0 160 0.20 0.0 35
Weathered Soil Mohr Coulomb 18.5 50 0.33 21.5 28.5
Abutment Elastic 25.0 20,000 0.20 - -
Sleeper Elastic 23.0 30,000 0.167 - -
o Crushed-Stone | Mohr Coulomb 19.5 220 0.35 - 40
;[:tl:lga | Sand Mohr Coulomb 19.0 30 0.30 - 35
Soil Cement Mohr Coulomb 18.6 49.5 0.20 547 -
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Fig. 1 Settlement Recovery Module

Table 2 Numerical Analysis Case

Analysis Case | Case 1 ‘ Case 2 | Case 3 | Case 4 | Case 5 ‘ Case 6 | Case 7 ‘ Case 8 | Case 9 |Case 10|Case 11 ‘Case 12

Geogrid
Strength(kN/m)
Filling Materials | C.S. | Sand | S.C. | €S. | Sand | s.C. | CS. | Sand | S.C. | ¢S. | Sand | S.C.

Untreated 100 150 200

note) C.S.=Crushed Stone, S.C.=Soil Cement
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Fig. 2 Modeling and Boundary Conditions of Numerical Analysis
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Table 3 Roadbed Pressure with Calculation and Analysis

Calculation method 3D numerical analysis result
st — —
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P,=axP,=0.4x169.4=67.76kN / m’ P,.= 77.29kN | m*
> :i — 67.76 = 69.64kN / m> P.= Py = Prous = 62.55kN /m?
A 2.812/2x0.692

2.2.3 M =0 w2 =5t EM
Fig 3& ASEAS vusaz 445 4 gase WoZ4 932 el ol %
Aa A Mol AR HAEJARE A3E WMeE =AHsgon, 71719 =A% A8
of taf AezE]= FAdol ut . BdREs 483t

=
A FS FAE 2o A W= 16.67mm, WEF S3w A d A
12.13mm, =2 12.68mm, Soil-Cement 12.34mm= v 2 WA git= HAo) 714 &
Ao = et
A= Ago wE Wb a3
vz g5 Tte] mE WA &

rlr
rr o
™
=
)
2
-
=)
&
fu
L
Au)
T
(o
°
N

A Place of Load )

! measurement }

_ ’///, .......... F " J

Faut

Fig. 3 Points of Displacement Measurement



Table 4 Results of 3D Numerical Analysis

Displacment(mm)
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Table 5 The Effects of Settlement Recovery Modules with Filling materials and Geogrid

Settlement Reduction

Filling Material Geogrid Strenth(Crushed-Stone Fill)
Crushed-Stone Sand Soil Cement 100 kN/m 150 kN/m 200 kN/m
4.54mm 3.99mm 4.33mm 11.50mm 11.53mm 11.55mm
(27.2%) (23.9%) (25.9%) (69.0%) (69.2%) (69.3%)
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