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Climatic influence on the formation of weathering substances as possible slope
failure materials

Oguchi, Chiaki
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The rock properties of basement rocks and weathered materials in several
granitic zones were studied with the aim of systematising the relationship between the sequence of
material changes - basement rock - weathering - collapse - and climatic conditions. Weathering
indices were calculated from the physical properties obtained, and the characteristics of the
weakened soil layers were shown in terms of the degree of weathering, as well as the relationship
with the average annual temperature in each region. The results showed that the same granite
weathered more in warmer regions, producing more fine-grained materials such as clay and reducing
hydraulic conductivity. In terms of collapse rates and topographical characteristics such as slope
gradient, the study showed that the highest collapse rates occurred at slope gradients of 30-35
degrees in Hiroshima (2014 disaster) and 45-50 degrees in Ishigaki-jima Island (2010 disaster).
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dominant immobile mobile other
element  element element element
-+ » -+ » D
Study  Sample type Si0, ALO, FeO+ TO, NaO Ca0 KO MgO PO, MmO Total
area  and Fe, 05
rock type
' Upper surface soil 616 181 20 09 30 35 23 18 02 01 100
=Zn - Slip surface soil 734 148 21 01 32 09 5.0 02 02 0.1 100
)
= Bedrock 721 150 25 02 27 13 5.6 04 0.0 () 100
Upper surface soil 640 210 60 0.6 08 02 40 14 01 01 100
g Slip surface soil 646 212 6.6 07 13 01 40 13 02 01 100
=]
9
5 Bedrock 745 146 13 01 i3 07 490 03 02 01 100
E Upper surface soil 667 203 49 03 1.0 02 54 09 01 02 100
=
5:2 _"g’ Slip surface soil 689 194 29 04 15 03 54 03 03 01 100
Bedrock 733 143 20 02 30 08 57 04 01 0.0 100
. Upper surface soil 616 200 51 04 20 02 58 16 24 01 100
é (’j Slip Surface soil 608 187 28 03 24 0.0 54 04 03 0.0 100
]
z Bedrock 733 150 07 01 i3 04 6.6 02 03 01 100

Upper surface soil 558 320 5.5 02 0.0 02 37 10 0.7 0.0 100

(L? :’r: Slip surface soil 593 207 45 03 0.0 0.0 45 11 0.6 0.0 100

= £

=) E Bedrock 690 156 34 0.2 38 1.0 54 09 0.6 0.1 100

&

= 9 Bedrock 698 152 35 03 40 12 31 0.6 02 0.1 100
Slip surface soil 46.8 340 144 0.7 0.1 02 1.7 14 04 03 100

o (Upper surface soil)

=1

© -’g Slip surface soil 477 322 14.9 0.7 02 0.1 25 15 04 0.0 100

=

& Z., Corestone (outer) 56.7 18.6 11.8 0.9 31 27 33 20 0.5 03 100

&

= U Bedrock (corestone, 568 17.0 10.5 0.8 30 53 27 32 0.5 02 100
inner)

B Upper surface soil 541 248 10.7 1.4 14 1.0 38 20 0.6 02 100

=)

= Slip surface soil 620 178 7.1 0.9 27 25 5.0 1.7 0.2 0.1 100

E 3 Bedrock 623 161 8.1 1.0 28 26 5.0 1.7 0.3 0.0 100
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