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INTRODUCTION 

 

Typhoon Talas caused many deep-

seated catastrophic landslides on the Kii 

Peninsula in 2011. Many topographical, 

geological, and hydrological studies have 

focused on these landslides, but it is 

necessary to identify regions of 

diminished soil strength caused by heavy 

rainfall in order to predict dangerous 

areas of deep-seated catastrophic 

landslides.  

In this study, we analyzed rock 

samples taken in regions where the 

landslides occurred, and found that water 

pressure increased in compression. 

 

INVESTIGATION FIELD AND 

METHOD 

 

Fig.1 Three investigation sites impacted by deep-seated 

catastrophic landslides produced by Typhoon Talas, 2011. 
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Fig.2 Site plans: (a) Akadani, (b) Iya and (c) Shimizu. Solid circles represent boring points, and numbered 

circles represent rock samples that were analyzed.  
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Fig.1 presents the 

locations of the three study 

areas where deep-seated 

catastrophic landslides 

occurred. Fig.2(a)-(c) 

present the site plans in 

these areas. First, we 

carried out boring 

investigations at these 

areas. Next, we classified 

the cracks in the rock cores 

and carried out triaxial 

compression tests for each 

sample, while also 

measuring pore-water 

pressure. Finally, we 

determined the type of 

cracking that deep-seated 

catastrophic landslides are 

most likely to generate 

positive pore-water 

pressure. 

 

RESULTS 

 
We used X ray and CT 

photography to assess 

cracking in the rock core 

samples. Based on these 

observations, we divided 

the crack types into three: 

clay-filling disintegration 

type, band fracturing type 

and simple cracking type. 

We carried out triaxial 

compression tests, and 

measured the pore-water 

pressure. Tab.1-3 list the 

results. Comparison of the 

three types revealed that pore-water pressure was greatest with clay-filling disintegration type, 

followed by band fracturing type and simple cracking type. The results were influenced by the 

width of the crush zone or clay zone, and differences in the compressible strength of gravel 

and clay-filled cracks. 
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Tab. 1 Results of triaxial compression tests using rock cores of clay-

filling disintegration type 

Area Boring 

No. 
Depth 

(GL-m) 

At the time of the biggest excessive 

crack water pressure outbreak 

Main 

stress 

difference 

σa-σr 

(kPa) 

The biggest 

pore-water 

pressure 

Umax (kPa) 

Umax 

/(σa-σr) 

Akadani 1  8 255 70.4 0.28 

Akadani 1  8 395 75.1 0.19 

Akadani 1 17 1,137 150.0 0.13 

Akadani 1 24 1,678 82.8 0.05 

Akadani 1 34 1,677 91.2 0.05 

 
Tab. 2 Results of triaxial compression tests using rock cores of band 

fracturing type 

Area Boring 

No. 
Depth 

(GL-m) 

At the time of the biggest pore-water 

pressure 

Main 

stress 

difference 

σa-σr 

(kPa) 

The biggest 

pore-water 

pressure 

Umax (kPa) 

Umax 

/(σa-σr) 

Akadani 2 32 3,080 63.4 0.02 

Akadani 3  6 2,772 86.5 0.03 

Akadani 3  9 1,717 81.0 0.05 

Shimizu 1 18 772 106.7 0.14 

 
Tab. 3 Results of triaxial compression tests using rock cores of simple 

cracking type 

Area Boring 

No. 

Depth 

(GL-m) 

At the time of the biggest pore-water 

pressure 

Main 

stress 

difference 

σa-σr 

(kPa) 

The biggest 

pore-water 

pressure 

Umax (kPa) 

Umax 

 /(σa-σr) 

Akadani 2 36 2,676 26.9 0.01 

Iya 1 57 8,584 65.4 0.01 

Shimizu 1 19 995 16.5 0.02 
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