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The Effect of Shear Direction on the Behavior
of the Post-earthquake Settlement of GBFS
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Abstract

In this study, in order to clarify the effect of the direction of cyclic shear on the post-earthquake settlement the
multi-directional shear tests were carried out for Toyoura Japan standard sand, Genkai natural sand, Kaolinite and the
Granulated Blast Furnace Slag (GBFS). The diameter and the height of the specimen are 75 mm and 20 mm, respectively.
In a series of tests, the number of strain cycles was adjusted as n=5, 20, 30, 100, 200 and the shear strain amplitudes
were varied from 0.1% to 1.0%. The relative densities of each samples were also adjusted as Dr=50, 60 and 70%.
From the test results for Toyoura sand and GBFS, it is clarified that the post-earthquake settlement is relatively large
at the small relative density and becomes large with the shear strain amplitude. When the influence of difference on
the direction of cyclic shear decreases, the post-earthquake settlement strain for Toyoura sand is converged to a constant
value, but the GBFS increases with the number of strain cycles. In addition, the post-earthquake settlement is in the
order of Kaolinite > Toyoura sand > Genkai sand > GBFS.
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Table 1. Chemical properties of materials (%)

Si0z AlOs3 Ca0 MgO S MnO FeO

GBFS 33.4 14.5 4.0 6.0 1.0 0.7 0.4
Portland cement 22.0 55 65.0 1.4 1.0 - 3.0
Natural sand 60.0 22.0 0.5 0.8 0.1 0.1 -
Andesite 60.0 17.0 6.0 3.0 0.2 1.0 -
Weathered soil 59.6 22.0 0.4 0.8 0.01 0.1 -

L8 VAR 78S L YeHERIBA, 1978:

FAHEE, 2000).
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Fig. 2. Micro-photograph of GBFS
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Fig. 3. Grain size distribution curves of GBFS and natural sand

Table 2. Particle density, maximum and minimum void ratios

p, (g/cm¥) Emx €rin

GBFS D 2.694 1.396 1.014
GBFS @ 2.695 1.302 0.844
GBFS @ 2.702 1.413 0.204
Genkai sand 2.661 0.802 0.493
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Fig. 4. Multi-directional cyclic simple shear test apparatus
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Fig. 5. Shear patterns and a typical deformation of specimens
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