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Load Carrying Capacity of Geosynthetic Reinforced Railway

Subgrade Under Cyclic Load
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ABSTRACT

This paper studied the characteristics of bearing capacity of railway reinforced with geosynthetic against repetitive loading
of train. The railway that was based on the porous pavement substructure ground and reinforced with geosynthetic was
copied. In order to analyze load carrying capacity of geosynthetic, we have had 3cases experiments — in the first case, the
ground was non reinforced, second case was reinforced geocell and last case was reinforced geogrid — and all of them were
reduced—scale laboratory tests. The results of the analyses indicated that the bearing capacity of the reinforced geogrid
increases much more than the reinforced geocell. Residual deformation of the initial cyclic loadwas larger than the secondary

cyclic loads.
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¥diameter : 30cm

(a) Specification — Geocell
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(b ) Specnflcatlon — Geogrid

Fig. 1. Specification of geosynthetic

Table 1. Engineering Characteristics of Geocell & Geogrid

Geocell Geogrid
Material HDPE Material PET + PP
Elongation Max 9.5% Elongation Max 13%
Tensile strength 3,77 ton/m Tensile strength 6 ton/m
Manufacturer Hangil Geocell Manufacturer Samyang
Table 2. Hydraulic loading controller specification
Devices specification

Hydraulic loading controller

Static & Cyclic load
Displacement Control : 0,001 ~ 100mm/min
Load Control : 0.8 ~ 2kPa/min
Wave curve : 0,001 ~ 1.0Hz
Capacity : 200kN

Strain gauge

e . 10~15%

TDS-303 Data logger

Data transfer & collection
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Fig. 2. Reduced—scale model Diagram
4
L Reinforced Geocell
Loading condition : Cyclic loading(CL)
CL for 17min, /=1Hz
3 f—
E]
22l
S
j =
1+
0 A [ X . 1 . 1 .
0 500 1000 1500 2000 2500
Time (sec)
(a) Non—Reinforced
8 10
L Reinforced Geocell B Reinforced Geocell
Loading condition : Cyclic loading(CL) Loading condition : Cydic loading(CL)
CL for 17min, f~1Hz S CL for 17min, /~1Hz
61
z | z 6
e £
—A4r = T
A a4

0 |

0 1000

Time (sec)

(b) Geocell

2000 3000

&)

1000 2000
Time (sec)

(c) Geogrid

Fig. 3. Cyclic Loading Curve

112 sSRESHRSIE=EY Hi23 M4z

3000



Table 3. Hydraulic loading controller specification—Without Geocell & Geogrid

Load
Without
step Control Geocelll &O(l;eo id Geocell Geogrid
Method o
Load Control Velocity : 1ton/min, Load Control Velocity : 1ton/min, Load Control Velocity : 1ton/min,
Istep | Line Control | Limit time : 2min, Limit time : 3min, Limit time : 3min,
Upper Load : 1ton Upper Load : 2ton Upper Load : 3ton
Frequency @ 1Hz, Frequency : 1Hz, Frequency : 1Hz,
Ssie Sine Control Initial Value : 1ton, Initial Value : 2ton, Initial Value : 3ton,
P half amplitude : 1ton, half amplitude : 1ton, half amplitude : 1ton,
Cyclic times : 1000 times Cyclic times : 1000 times Cyclic times : 1000 times
Load Control Velocity : Tton/min, Load Control Velocity : Tton/min, Load Control Velocity : 1ton/min,
3step | Line Control | Limit time : 2min Limit time : 2 min, Limit time : 3min,
Upper Load : 2ton Upper Load : 4ton Upper Load : 6ton
Frequency : 1Hz, Frequency : 1Hz, Frequency : 1Hz,
Jsie Sine Control Initial Value : 2ton, Initial Value : 4ton, Initial Value : 6ton,
P half amplitude : 1ton, half amplitude : 1ton, half amplitude : 1ton,
Cyclic times : 1000 times Cyclic times : 1000 times Cyclic times : 1000 times
Load Control Velocity : ton/min, Load Control Velocity : 1ton/min, Load Control Velocity : 1ton/min,
5step | Line Control | Limit time : 2min, Limit time @ 3min, Limit time : 3min
Upper Load : 4ton Upper Load : 6.2ton Upper Load : 85ton
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Table 4. Mechanical property of fill materials

fill materials Soil Gravel
Grain size G =5714, (=07 C, =3.091, C =0.091
USCS SP GP
() c (kPa)
~ (kN/m®) 18.6 175
51 0

(a) Specimen

(b) Static Danamic Direct Shear Tester

Fig. 6. Static Danamic Direct Shear Tester
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Fig. 11. Eccentricity prevention

Fig. 12. Loading

Table 5. Experimental condition according to Geocell & Geogrid

condition Reinforced Thickness (mm) case compared purpose

1 non—reinforced - 1 and 2~3 To evaluate the reinforced geocell &

geogrid effect

2 Geocell 1.8 -

2 and 3 To analyze the reinforced geocell &

3 Geogrid 1.8 geogrid effect according to the reinforced
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