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Evaluation of Geogrid-Reinforced Track substructure Effectiveness
Using A Large-Scale Pullout Device
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ABSTRACT KEYWORDS

A number of attempts has been made to reinforce ballasted track substructure to Geogrid,

meet the requirement of high-speed operation and effective rehabilitation of existing Ballasted track
railroads. For the purpose of this, the use of geogrid has been applied, and the benefit substructure,

of its use has been recognized via previous studies. In this study, an experimental Pullout coefficient of
pullout test was carried out to investigate the influence of normal stress on pullout interaction,

strength of geogrid using different types of soil and geogrid. The results revealed that Pullout strength,

the pullout resistance generally tends to increase proportional to normal stress while Work-energy concept
the pullout coefficient interaction decreases, which is a function of material interface

properties, such as the friction angle of soil, and interlocking condition between soil

and geogrid. In addition, a methodology based on work-energy concept was proposed

to evaluate effectiveness of geogrid and limitedly verified using test results.
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Table 1. Material property

Symbol of . Cohesion of Friction Coefficient of Uniformity, Coefficient of Gradation,
. Classification .
Materials Soil Angle Cu Cc
S1 SP 042 36° 444 1.17
S2 Standard Sand 0.07 30° - -
S-3 GP - - 1.38 1.09
(2) AeLagl=
B =2d AHE AL Es 2377 ARE e EYdaH A2 PVCEEE AAE AIaY=E AR
s A eagl=e] 7B EAX = o Table 29} Zth

41



Journal of the Korea Society of Disaster

Information. Vol.10, No.1, pp. 40 - 48

Table 2. Geogrid property

Item Unit G-1 G-2

Aperture Size(MD) mm 30 20
Aperture Size(CD) mm 20 15
Tensile strength(MD) kN/m 60 80
Tensile strength(CD) kN/m 30 30
Tensile strength at Tensile KN/m 30 40

Strain 5% (MD)
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Fig. 1 The pullout device: (a) front view (b) top view
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Fig. 2 The pullout device and test preparation

FABEL 525 o] 88 A= 10, 20, 30 kPaZ A3 ¥hd, S3 AFE= 22 AAseS 7elds o 4
Aoz & Neages Afugte Ad&gor Ay Tt Aoyt e A4S 1o AAstES A A
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2 o) AXE T HA & AP (Fig 1 %), JEEEE ASTM D-6706-0191 Wt 1 mm/ming
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ot
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Fig. 3 Displacement-pullout relation curve(S-2)
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Fig. 4 Displacement-pullout force relationship of G-1 geogrid:

(a) displacement sensor no.1 (b) displacement sensor no.2
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Fig. 5 Displacement-pullout force relationship of G-2 geogrid:

(a) displacement sensor no.l (b) displacement sensor no.2
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Fig. 6 Displacement-pullout relation curve (5-3, G-1)
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Fig. 7 Clamp displacement-pullout relation curve(S-3,G-1):

(a) displacement sensor no.1 (b) displacement sensor no.2
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Fig. 8 Relationship between pullout coefficient of interaction, pullout strength, and overburden pressure
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Fig. 9 Pullout coefficient vs. normal stress (Tenax, 2007)
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Table 3. Comparison of work-energy quantities estimated
Work-energy (tom*mm) 15cm of S3 30cm of S3
Sensor 1 011 0.72
Sensor 2 0.65 0.80
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