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Characterization of Weathered Zone bearing Corestones
through Scale Model Test
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This study shows the prediction of the engineering properties of weathered zone bearing corestones through the
engineering geological surveys and the scale model test in the laboratory. The window survey and the observation
on the borehole core were peformed on three natural slopes in corestones area in order to analyse the distribution
pattern and the geometrical properties of corestones. Natural corestones were crushed and abrased for the scale
model test into less than 5 mm in maximum-2mm in average by the scale reduction ratio based on the size of nat-
ural corestones and the specimen size. Scale model tests were carried out on soil and plaster model specimens with
different corestone content ratio - 0%, 10%, 20%. The direct shear test on soils shows that shear strength is
increased by the increase of corestone content ratio. The increase of cohesion is, however, more important factor to
the shear strength of soil for 20% corestone content ratio due to interlocking of crushed corestone particles. The
plaster model test shows a tendance of increase of UCS and modulus of elasticity with increase of corestone con-
tent. The variation ratio of specimen property by change of corestone content ratio in plaster model test was applied
to in situ properties in order to estimate the properties of weathered zone bearing corestones. So it could be pre-
dicted that the increase of corestone content to 10% and to 20% produce about 18% and 30% UCS's increase
respectively.
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Fig. 1. Successive stages of the development of tors (after
Linton 1955).
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Fig. 2. Porphyroblastic granite.

Fig. 3. Corestone area.
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Fig. 4. Window surveys for corestone distribution analysis
on (a)WS-01, (b)WS-02, (c)WS-03.



438

Table 1. Corestone distribution analysis for WS-01.

o
19

Corestone distribution map survey area 750m? (30 m <25 m)
N number of corestone 77
5, — .
" o ! 1 maximum  size(m) 6.80%2.10
Eaata O P minimum_ size(m) 0.57<0.40
2
: 400 7 §> corestone area(m-) 170.81
15 A = %OOC\O SOQ
7 o ‘
o =/ S ]
& i content ratio of
5 = o 27
;e_ydw ( X ==y “‘ coresones(%)
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Table 2. Corestone distribution analysis for WS-02.
Corestone distribution map survey area 750m? (30 m<25 m)
05 number of corestone 70
" ®o ob : ! maximum size(m) 4.837>%4.08
zo—f’iu ! f o Q minimum size(m) 0.45X0.30
=3 ! ; : corestone area(m?) 100.1 m?
content ratio of o
coresones(%) 13.3%
0 5 10 15 20 25 30m
Table 3. Corestone distribution analysis for WS-03.
Corestone distribution map survey area 600m> (30 m><20 m)
number of corestone 56
20m I o maximum size(m) 4.10%2.05
2 o | | minimum  size(m) 0.40<0.39
5 o0 | O % corestone area(m?) 4483
S | 5 q
| @)
10 00‘ Q(\ !
Gé} @ | O(f_/b ; <
5 ) 4 Ope 0 g content ratio of 747
O C7o coresones(%) ’
S | |
0 5 10 15 20 25 30m
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Fig. 5. Crushed corestones by LosAngeles Abrasion Tester.
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Table 4. Estimation of scale reduction ratio.

window surface of scale
survey area specimen reduction ratio
750 m? 19.625 cm? 2.62E-06

Table 5. Estimation of corestone size in scale model test.

. corestone long axis of
surveysite c(?resfone 51226 surface for  corestone for
in situ (m’) test (m?) test (cm)

max 14.28 3.74E-05 0.44
WS-01  min 0228 5.97E-07 0.06
avg  2.162 5.66E-06 0.17
max 19.87 5.20E-05 0.52
WS-02 min  0.135 3.53E-07 0.04
avg  1.465 3.83E-06 0.14
max  8.405 2.20E-05 0.34
WS-03  min  0.156 4.08E-07 0.05
avg  0.832 2.18E-06 0.11
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Table 6. Direct shear test results for soil with corestones.

Core contents Normal Stress Shear Stress Densit}y Friction angle Cohesion
(kPa) (kPa) (g/em’) ) (kPa)
40 41.0 225
40 50.4 2.40
80 59.9 222 299 21
0% 80 66.2 2.49
120 92.1 242
120 914 2.48
40 53.6 2.75
40 37.8 2.78
80 69.4 2.84 38.9 12
10% 30 75.7 2.76
120 113.5 2.79
120 107.2 2.81
40 63.1 2.90
40 53.6 2.85
80 66.2 2.76
20% 80 82.0 2.88 36.8 24
120 123.0 2.84

120 113.5 2.88
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Table 7. UCS(Uniaxial compressive strength) of scale
models with different corestone content ratios.

content ratio ucs Youngss Poisson's ratio
(MPa)  Modulus (GPa)
0% 15 4.8 0.23
10% 18 55 0.19
20% 22 6.3 0.18

Table 8. Triaxial compressive test results.

content ratio cohesion  friction angle tensile stress
¢ (MPa) © (MPa)
" 0% 324 36 25
Fig. 8. Specimens for model test with corestone content 10% 3.64 37 26
ratio 0%, 10%, 20%. 20% 4.87 39 3.1
Table 9. S-PS logging results on survey sites.
T B Vp (mfs) V, (m/s) g (g/em’) Uy Ey (GPa)
alluvium 1513 595 1.700 0.408 1.73
weathered residual soil 1641-1793 595-767 1.950 0.391 1.96-3.32
weathered rock 1893-2008 804-902 2.04-2.080 0375 3.75-4.87
soft rock 2498-2544 1240-1252 2.170 0.338 9.25-9.37

*#*V : P-wave velocity, Vs : S-wave velocity, gd : dynamic density, ud : dynamic Poisson's ratio, Ed : dynamic Young's modulus
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Table 10. Estimation of engineering properties of in situ weathered rock with different corestone content ratio.

Corestones content ratio Ey (GPa) uy UCS (MPa) Tensile stress (MPa) density (g/cm’)
0% 2030 038040 04 01 " A
10% 230345 0.44-047 48 0.1 " S
20% 262393 0.44-047 5.84 0.12 " T
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