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ABSTRACT

The seventy percentage of Korean Peninsular is covered by the mountainous area, and the depth of west sea and south
sea is relatively shallow. Therefore, a large scale land reclamation from the sea has been implemented for the construction
of industrial complex, residental area, and port and airport facilities. The common problem of reclaimed land is consisted
of soft ground, and hence it has low load bearing capacity as well as excessive settlement upon loading on the ground
surface. The hollow concrete block has been used to reinforce the loose and soft foundation soil where the medium—high
apartment or one—story industrial building is being planned to be built. Recently the earthquakes with the magnitude of
4.0~5.0 have been occurred in the west coastal and southeast coastal areas. Lee (2019) reported the advantages of hollow
concrete block reinforced shallow foundation through the static laboratory bearing capacity tests. In this study, the dynamic
behavior of hollow concrete block reinforced sandy ground with filling the crushed stone in the hollow space has been
investigated by the means of shaking table test with the size of shaking table 1000 mm x 1000 mm. Three types of seismic
wave, that is, Ofunato, Hachinohe, Artificial, and two different accelerations (0.154 g, 0.22 g) were applied in the shaking
table tests. The horizontal displacement of structure which is situated right above the hollow concrete block reinforced ground
was measured by using the LVDT. The relative density of soil ground are varied with 45%, 65%, and 85%, respectively,
to investigate the effectiveness of reinforcement by hollow block and measured the magnitude of lateral movement, and
compared with the limit value of 0.015h (Building Earthquake Code, 2019). Based on the results of shaking table test for
hollow concrete block reinforced sandy ground, honeycell type hollow block gives a large interlocking force due to the filling
of crushed stone in the hollow space as well as a great interface friction force by the confining pressure and punching
resistance along the inside and outside of hollow concrete block. All these factors are contributed to reduce the great amount
of horizontal displacement during the shaking table test. Finally, hollow concrete block reinforced sandy ground for shallow
foundation is provided an outstanding reinforced method for medium—high building irrespective of seismic wave and moderate
accelerations.
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Table 1, Properties of foundation soil and fill materials
Specific Optimum Maximum Apparent - Uniformity
) ) ) ) ) ) Friction angle -
Materials gravity moisture content dry unit weight, cohesion ©) coefficient, UsCs
(Gs) (W, , %) (Vimar, KN/m*) (kPa) (C)
Jumunjin sand 2.65 94 16.9 4.92 33.44 1.91 SP
Crushed rock 2.31 82 20.9 20.79 43,56 1.79 GP
a2 02 a2
a1s a1s 15
a1 a1 a1
2 s N 2 s
z: 0 oo P oo
£ s E -5 é-uus
-01 -1 -a1
-015 -015 -015
-02 -02 -02 L
4 2 3 4 S 6 0 1 2 4 B 6 0 1 2 3 4 5 6
Time (sec) Time (sec) Time (sec)
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Table 2. The conditions of shaking table test

Relative density of

: : Friction angle (°
foundation soil (Dr, %) de ()

Seismic wave Input acceleration (g)

45 36.25
65 39,256
85 4225

Ofunato
Hachinohe
Artificial wave

0.154
0.220

LVDT p 30cm
ey EE—
Hollow

modular block Lca

Crushed Stone 30cm
100 cm
55cm

Sand

110 cm

(b)Schematic diagram of test detail

Fig. 5. Shaking table test set—up for hollow concrete block
reinforced sandy ground
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