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Building of Large Triaxial Testing Apparatus
and Static Triaxial Testing for Railway Ballast
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Sung-jin Lee - Yun-Ki Kim . [IF-Wha Lee . Jun S. Lee - Jae-Jun Park

Abstract We built multi-purpose large triaxial testing system that can test and evaluate various geotechnical design
parameters such as shear strength, deformation modulus and stress-strain behaviour for large diameter granular
materials, which are the most commonly used construction materials in the railway, road embankments. The details
of the built testing system and the results obtained from static triaxial test carried out for gneiss ballast material are
discussed within the scope of this paper. Ballast is hardly saturated and is confined at low overburden pressure, since
the depth is shallow and the permeability is very high. Herein we ascertained that the confining pressure can
effectively be controlled by vacuum. The rational trend could be checked up through triaxial test results such as shear
strength, deformation, and particle breakage. And the shear strength envelope could be non-linearly represented with
the parent rock strength, confining pressure of the triaxial test and proper parameters.
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(b) Whole view of the testing system

Fig. 2. Large Triaxial Testing System(KRRI)
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(a) Triaxial Cells and Oedomenter Cells
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Fig. 3 Cell for test and Specimen
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Fig. 4. Loop System and Controller Monitor
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Fig. 5 Compaction System and Specimen Preparation Procedure
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Table 2. Physical properties of parent rock

g 338 | 558 2gubE
SR Ultrasonic Velocity :

- Specific Porosity Absorption (1/s)

Gravity (%) (%) S ;

_ Pt Sut LR D
2.61 1.26 0.48 4,365 2,817 164.5 167.52
2.62 0.98 0.37 4,756 3,123 169.9 145.20
2.62 0.58 0.22 4,578 2,866 173.1 146.16
2.62 0.94 0.36 4,566 2,935 169.2 153.00
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(a) Ballast materials (b) Testing specimen

Fig. 7. Test ballast materials and Testing specimen
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Fig. 12. Degradation before and after test
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