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Reinforcement Effect of Rapid Hardening Composite Mat for Protect
Railway Slope in Operation
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ABSTRACT

This paper is dealt with railway slope stability for slope reinforcement using a geosynthetic concrete composite mat(GCCM).
Recently, according to a change in weather caused by global warming, train operation has been restricted by the loss of
backfill slope at the roadbed, which is consists of gravel, due to typhoons and heavy rainfall. In addition, the amount of
damage is getting more significant than the cost of restoration, and the safety of workers is worried. In order to improve
this limitation, a slope stability analysis was applied with a rapid hardening composite mat so that it can quickly secure
a construction surface with increased workability and work stability and reduce maintenance costs by preventing re—loss
in case of heavy rain and fundamentally blocking vegetation. As a result of the analysis, it was confirmed that the increase
in safety factor was confirmed when the rapid harding composite mat was applied.
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Table 1. Standard slope (MOLIT, 2017)
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(a) Regular railway

(b) High—speed railway

Fig. 1. The standard of slope gradient (MOLIT, 2017)
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(b) Construction of the embankment section

Embankment after
settlement

(d) Embankment settlement

Fig. 2. Type of slope collapse
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(a) Roadbed soil erosion

(b) Slope surface soil erosion

Fig. 3. Soil erosion at railway sites

(a) Shortcrete method

(b) Planting method

Fig. 4. Slope protection method (Bae et al, 2010)
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Table 2. Features of concrete canvas (Kim, 2016)

Division

Content

Waterproofing

PVC coated on one side of the concrete canvas is
an impervious material to ensure water resistance

Strength Daily strength 40 MPa
- Chemical resistance product with excellent weather
Durability ) )
resistance and UV resistance
Fire safety Excellent function at high temperature to prevent

fire

(b) Field application of concrete canvas

Fig. 5. Concrete canvas method (Kim, 2016)

’—o Geotextile surface

Rapid harding cement

l—o Geotextile surface

(a) Composition of the rapid harding composite mat

(b) Cross section of the rapid harding composite mat

Fig. 6. Rapid harding composite mat method
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Table 3. Features of rapid harding composite mat 4 B IU“ -
Division Content
! Possible to secure the construction surface and 4.1 1L
Economics )
reduce the maintenance cost
Strength 35MPa or more within 6 hours = S =
9 B 2 ollA= BlEHe| A FHE 9l 257 5
Large—scale equipment is not required and the a1 = ss - _ o
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(a) Lack of construction surface (b) Guide installation (c) Rapid harding cement composite

or loss of slope

mats setting

(d) Roadbed fixing and drainage installation (e) Lightweight filler injection

Fig. 7. Rapid harding composite mat construction sequence
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Table 4, Design load (MOLIT, 2017)

Railway load (KN/m?) Applied load (kN/m?)
Dead load : 15
Live load : 35 Railway load : 50
Design load : 50

Rapid harding composite mat
{(1cm~5cm)

Var=5,10,15m
2H Weathered soil ~ 20.40,60,80 2H
Fig. 9. review cross section
Table 5. Numerical study case
Case Slope height (m) Reinforcement thickness (cm) Inclination (°)

20
1 5 Unreinforced, 40
(1 ~5) 60
80
20
i 40

5 10 Unreinforced,
(1 ~5) 60
80
20
i 40

3 5 Unreinforced,
(1 ~5 60
80
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Table 6. 50—year frequency daily maximum rainfall

Seoul Busan

Incheon

Jangheung Namwon

13.9 mm/hr 18.3 mm/hr

12.6 mm/hr

22.8 mm/hr 121 mm/hr

Table 7. Ground property

Division Unit weight (kN/m®) Cohesion (kPa) Friction angle (°) Permeability (cm/sec)
Weathered soil 185 28.0 4.0x10°*
Embankment 19.0 25.0 1.0x107

Table 8. Concrete canvas property

Division Unit weight (kN/m°)

Young's modulus (MPa)

Poisson's ratio (—) Thickness (mm)

Reinforcement 17.0 19,000

0.35 10.0

2 50 kN/m*o|m] Table 4 @} Zt}.
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Fig. 10. Stability analysis according to the height of the slope during the dry season
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(a) 5m - 40° Unreinforced max shear strain

(b) 5m - 40° 1cm reinforcement max shear strain

(c) 5m - 40° 3cm reinforcement max shear strain

(d) 5m - 40° 5cm reinforcement max shear strain

(c) 5m - 60° Unreinforced max shear strain

(c) 5m - 60° 1cm Unreinforced max shear strain

(c) 5m - 60° 3cm Unreinforced max shear strain

(c) 5m - 60° 5cm Unreinforced max shear strain

Fig. 11. Dry periods shear strain
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Fig. 12, Stability analysis according to the height of the slope during the dry season
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(a) 5m - 40 ° Unreinforced max shear strain (b) 5m - 40 ° 1cm reinforcement max shear strain

(c) 5m - 40 ° 3cm reinforcement max shear strain (d) 5m - 40 ° 5cm reinforcement max shear strain

v,

(c) 5m - 60 ° Unreinforced max shear strain (c) 5m - 60 ° 1cm Unreinforced max shear strain

(c) 5m - 60 ° 3cm Unreinforced max shear strain (c) 5m - 60 ° 5cm Unreinforced max shear strain

Fig. 13. Dry periods shear strain
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