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ABSTRACT

A existing standard design section of transitional zone between bridge and earthwork section in high speed railway should
be designed to gradually change support stiffness from bridge abutment to backfill side that were placed on cemented stabilized
gravel, general gravel, soil materials. The larger the backfill slope of the general gravel and soil was more structurally stable,
but there is no clear reason about them. In this study, it was compared with settlement and bearing capacity of backfill
area in currently design and alternating backfill slope section using large centrifuge tester. As the experimental results, it
was showed that the 1:2 slope and 1:1.5 slope have almost similar bearing capacity behavior under the load stage as railway
loading level.
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Table 1. Main Specification of Geo—Centrifuge Model Test Facility

Category Specification
Producer / Model ACTIDYN SYSTEMES SA, France / C72—-2
Platform Radius 50m
Maximum Capacity 240g—tons

Maximum acceleration / model weight

130 g / 2,400 kg (up to 100 g)

Payload Size

1.2 m(L) X 1.2 m(W) X 1.2 m(H)

Fluid rotary joint

Total 10 lines (air, water, oil)

Electrical slip ring

Total 42 lines (power, signal, video)

Fiber optic rotary joint

Data acquisition and video signal

-O-Soil (Original)

-0-Soil (1/10)
Gravel (Original

—A-Gravel (1/10)
40 T

percent finer (%)

100 10 1 0.1 0.01 0.001

grain size (mm)

(a) PSD using for field and model test

100 O T T ]
4 \ == Gravel (Measured)
—_ G | (1/10
é | ravel (1/10)
5 60 ——Soil (Measured)
c
f b Soil (1/10)
E 40 i
& 20 - i
O TN TN N1 bt | ||| 1 :H\II\ 1
10 1 01 0.01 0.001

Grain size (mm)

(b) PSD using for centrifuge model test

Fig. 1. Particle size distribution curve

Table 2. Minimum and maximum dry density of soil and gravel ground materials

ltems Soil Gravel Remarks
Minimum dry density (kN/m?) 13.05 16.7 KS F 2311
Maximum dry density (KN/m®) 15.50 18,4 KS F 2312
Optimum water content (%) 10 75
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Table 3. The maximum shear wave velocity

Constraining pressure, kPa Soil Gravel Cement(3%) + Gravel
(average effective stress) Vs (m/s) | G (MPa) | E(MPa) | Vs (m/s) | G (MPa) | E (MPa) | Vs (m/s) | G (MPa) | E (MPa)
50 180 52.4 125 218 85,6 205 431 356 854
100 210 n5 171 246 115.0 276 470 424 1017
150 229 85.0 204 276 144.0 345 500 481 1154
600 [o]
— 3. ANBYURH T4
[ y = 122.59x02716
500 1| AGravel R? = 0.9968
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400 +
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(b) Internal support for soil compaction (c) loading system (d) loading plate

Fig. 3. A loading system component & support system for model test
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Fig. 4. A schematic diagram of the loading system
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Fig. 9. Ground surface settlement using laser sensor measurement
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