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Analysis of the Correlation between the velocity speed of High—Speed
Railways and the Suppressing Effect of lateral Displacement of retaining
wall according to the Arrangement of Stabilizing Piles
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ABSTRACT

In urban areas, structures are installed deep underground in the lower part of the structure to utilize space. Therefore, a
retaining wall is used to prevent earth pressure from the ground when constructing a structure. Due to the development
of construction technology, retaining wall applied to excavation work are used to prevent danger such as falling rocks and
landslides in temporary facilities when construction or retaining walls are installed. In general, the application of a retaining
wall to a temporary facility during the embankment construction is the case of expanding an existing roads or railways.
Therefore, it is necessary to study the retaining wall applied to the embankment construction such as the double—track
site of the high—speed railway. In this study, two types of common one row H-—pile retaining wall and two types of IER
retaining wall were analyzed, and the stability of the retaining wall applied to the construction of double—track of the
high—speed railway was analyzed. The earth retaining wall is a construction method that combines forced pile applied to
the stabilization of the slope with the wall of the earth retaining wall. As a result of the analysis, the IER retaining wall
had maximum lateral displacement of 19.0% compared to the type with H—plie installed only in the front while dynamic
load was applied. In addition, the slower the speed of high—speed railway, the more displacement occurred, and the results

show that more caution is needed when designing the ground in low—speed sections.
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Fig. 1. Basic structure of the Inclined Earth Retaining method
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Table 1. The conditions of numerical analysis
Tvoe Test name Angle of front Angle of back Interval of front Interval of back The number of
P support (°) support (°) support (m) support (m) H—-Plie per 10 m
A D—-F2-B2-10 5 5 2 2 10
B S-F1-10 5 - 1 - 10
c D-F4-B4-5 5 5 4 4 5
D S-F2-5 5 - 2 - 5

1Descripﬁon of test name: S(Single support) —
F (Front support) 2 (Interval of front support (m)) —

F (Front support) 2 (Interval of front support (m))

—(The number of H-Plie per 10 m);

D (Dual support) —

B (Back support) 2 (Interval of back support (m)) —10 (The number of H-Plie per 10 m)
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Fig. 2. Analysis condition (unit: m)
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Table 2, Applied geotechnical parameters (Mohr—Coulomb model)

Soil layers 7, (kN/m?) E (kN/m) v I ¢ (KN/m?)
Soft rock layer 23.0 4,000,000 024 30 500
Muck layer 213 5,000 0.30 37 0.2
Table 3. H—pile parameters (Linear elastic model) Time (sec)
0 5 10 15 20
cte (m EA (K/m) El (h-rf/m) ’ %WWNWNWNWVWVMWWNWW—‘——
1 2515800 42840 50 3
2 1267900 21420 E 100 1Y
4 628950 10710 R
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Table 4. Maximum lateral displacement

Maximum lateral displacement (mm)

Velocity (km/h) Type A Type B Type C Type D
100 3457 23210 64.00 417,29
250 29.16 183.19 56,07 316,38
400 21.59 162.38 42.90 257.46
Table 5. Final convergence value of lateral displacement
Final convergence value of lateral displacement (mm)
Velocity (km/h) Type A Type B Type C Type D
100 28,91 221.30 55,42 404.96
250 27.20 181.35 5273 314.33
400 20.38 161.35 41,20 256.19
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Table 6. Maximum lateral displacement ratio
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Fig. 7. Final convergence value of Lateral displacement at the
top of the retaining wall

Maximum lateral displacement ratio

Velocity (km/h) Type A Type B Type C Type D
100 1.00 6.71 1.00 6.52
250 1.00 6.28 1.00 564
400 1.00 752 1.00 6.00
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Table 7. Maximum lateral displacement ratio based on type D

Maximum lateral displ

lacement ratio

Velocity (km/h) Type A Type B Type C Type D
100 0.08 0.56 0.15 1.00
250 0.09 058 0.18 1.00
400 0.08 0.63 017 1.00
1.2 4. A =
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é 1 x x « M®TypeB
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Fig. 9. Maximum lateral displacement ratio at the top of the
retaining wall (based on type D)
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