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Performance Evaluation of Full Scale Reinforced Subgrade for
Railroad with Rigid Wall Under Static Load
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Republic of Korea

ABSTRACT

The Reinforced subgrade for railroad (RSR) was constructed for one way railway line with the dimension of 5 m high, 6
m wide and 20 m long to evaluate its performance under train design load. The RSR has characteristics of short length
(0.3-0.4 H) of reinforcement and rigid wall, 30 and 40 cm vertical spacing of reinforcement installation. To enhance
economics and constructability, three kinds of connections (welding, hinge & bolt, bold wire) were also designed to realize
the integration between rigid wall and reinforced subgrade. Two times of static loading tests were done on the full size
railroad subgrade. The maximum applied pressure was 0.98 MPa (the maximum test load 5.88 MN), which corresponds
to 19.6 times of the design load for railroad subgrade, 50 kPa. The performance on the RSR was evaluated with the safety
on the failure, subgrade bearing capacity and settlement, horizontal displacement of wall, and reinforcement strain. Based
on the full scale test, we confirmed that the RSR with the conditions of 0.35 H (35% of height) short reinforcement length,
hinge & bolt type connection for integration between rigid wall and reinforced subgrade, and 40cm vertical spacing of

reinforcement installment shows good performance under train design load.
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Fig. 1. Model of reinforced subgrade
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Table 1. Input parameters

— Ground conditions
e Unit Weight Cohesion Friction angle
= (kN/m°) (KN/m’) ()
Input Backfill 19 0 30
Parameters Gravel 22 0 37
Landfill 18 5 25
Weathered soil 19 15 25
— Reinforcement design strength @ Tq = 60 kN/m

Table 2. Analysis section, conditions, and results
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Fig. 2. Analysis section
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Design Load — Track load : 15 kN/m®, Train load : 35 kN/m? (KR, 2013)
Circular slip 1.509 1.513
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Table 3. Properties of backfill soils

Properties Upper subgrade Lower subgrade
Specific Gravity 2,64 2.65
Maximum dry density (kN/m?®) 17.8 17.7
Plasticity Index N.P N.P
Natural water content, w, (%) 49 8.9
OMC, w,,,(%) 118 135
Cohesion, ¢ (kPa) 1 1
Internal friction angle, ¢ (°) 313 30.6
USCS GP-GM SP-SM
Table 4. Detailed specifications of 4 sections
Sections Vert|§a\ spacing of Lenglh of Rebar Connection typss
reinforcement short reinforcement placement type
Double .
1L 30 cm 175 m (0.35 H) Reinforcement Welding
R 30 cm 150 m (0.3 H) Single Hinge & Bolt
Reinforcement
2L 40 cm 2.00 m (0.4 H) .Doub\e Welding
Reinforcement
2R 40 cm 175 m (0.35 H) Double Wind bold wire
Reinforcement
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Fig. 4. Concept drawing of testbed
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Fig. 5. Connection types between wall and reinforced soils
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Fig. 14. Relationship between strain of reinforcement and load increase depending on wall heights
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