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Fig. 1 Map of Iwami-tatamigaura and views of the wave-cut bench and calcareous concretions.

The map was modified after Okubo” and the concretions were numbered based on Takahashi et al.'”.
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Table 1 Physical properties and uniaxial compressive strength of sandstone

and concretions.

F-1 BEBIV/ T 1— I OYEIOME S LU —BIERRE

No. B;ﬁ:k Area a - @ - di ‘.

’ Mg/m” % km/s MPa
Sandstone (Wave-cut bench)
Sl 1 A 221 265 124x10' 224
S22 2 A 1.81x10"
S3 3 B 2.20 2.65 13710 299  2.67x10'
S -4 4 C 2.22 2,66 149x10" 230 1.47x10
S5 5 D 2.16 264 1.06x10° 253 1.93x10
Concretion
S6 6 A 2,57 256 321x10° 463
S 7 A 057 258 277x10° 458 1.00x10
S8 8 ¢ 2.50 249  4.82x10° 405  1.17x10
5.9 9 ¢ 2.58 262 240x10° 457 1.28x10°
S.-10 10 D 2.50 2.66  3.98x10°  3.69  5.69x10'
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(@) Area A
Sandstone (No. 1)

(b) Area D
Sandstone (No. 5)

Fig. 2 Pictures of thin sections for sandstone and concretions under crossed-polarized light.
(a) Sandstone (No. 1) and concretion No 6) collected from Area A. (b) Sandstone (No.5) and concretion (No. 10) collected

from Area D. Cc: calcite (carbonate) ,
-2 L55;01/1—»®3HEE(7EZ_:»)

(a) Area ADSERIEN/z0%E (No. 1) &/ T 2—) (No. 6).
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I: chlorite, L: rock fragment, Kfs: potassium feldspar, Pl: plagioclase, Qz: quartz.

(b) Area D2HERISN/-E (No.5) &/ T 2—)v (No. 10).
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Table 2 Results of the Brazilian test for sandstone and
concretions.
£-2 HEBLIV/ T a-IOEHRARER

A
No. Bilanls Area

No. MPa

Sandstone (Wave-cut bench)

Sl 1 A 271x10°
) 1 A 2.14x10°
S:3 1 A 229x10°
Sc4 3 B 1.52x10°
85 3 B 1.76x10°
S -6 3 B 2.90x10°
87 4 C  2.00x10°
S8 4 C  1.90x10°
) 5 D 5.03x10°
510 5 D 6.04x10°
Sl 5 D 3.97x10°
Concretion

S-12 6 A 571x10°
Se13 6 A 1.09x10"
S-14 6 A 1.04x10"
S15 6 A 4.12x10°
S-16 6 A 4.03%10"
817 7 A 1.00x10'
S-18 8 C  6.87x10°
519 8 Cc  7.78x10°
5,20 9 C  1.02x10
S21 10 D 456x10°
S22 10 D 437x10°
523 10 D 7.69%10°
S.:-24 10 D 7.30x10°
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Table 3 WSI calculated from porosity and tensile strength for
sandstone and concretions.
x-3 RPERLFEREEDSEFHEINAEMESLV/ P21 -0
WSI

Block " B WSI
N Area
% % MPa MPa™

Sandstone (Wave-cut bench)
2

1 A 124x10" 2.38x10°  5.2x10°
2 A - B}

3 B 137x10' 2.06x10° 6.7x107
4 C  1.49x10" 1.95x10° 7.6x107
5 D 1.06x10" 5.01x10° 2.1x107

Concretion
6 A 321x10° 7.02x10°  4.6x107
7 A 277x10° 1.00x10"  2.8x107
8 C  482x10° 7.32x10°  6.6x107
9 C  240x10° 1.02x10" 2.4x107
10 D 398x10° 5.98x10° 6.7x10°
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Physical and Mechanical Properties of Sandstone and Calcareous Concretions at the Wave-

Cut Bench in Iwami-tatamigaura, a Natural Monument in Shimane, Japan

Tetsuya KOGURE, Yutaro NAKA, Kota SASAKI and Shunsuke ENDO

Abstract
Laboratory measurements were conducted to evaluate physical and mechanical properties of sandstone and

calcareous concretions which were collected from the wave-cut bench in Iwami-tatamigaura, a natural monument in
Shimane, with permission of Agency of Cultural Affairs, Government of Japan. Physical properties such as density,
porosity and p-wave velocity of sandstone (concretions) were 2.16~2.21Mg/m® (250~258Mg/m®) , 10.6~14.9% (2.40
~4.82%) and 2.30~2.99 km/s (3.69~4.63 km/s) , respectively. Mechanical properties such as uniaxial compressive
strength and tensile strength by Brazilian test of sandstone (concretions) were 18.1~26.7MPa (56.9~128MPa) and 1.52
~6.04MPa (4.03~10.9MPa) , respectively. Weathering susceptibility index, which is defined as the ratio of porosity to
tensile strength, was calculated to be 2.1~7.6%x10 *MPa ' for sandstone and 2.4~6.7% 10 °*MPa ' for concretions.
Observations of thin sections revealed that carbonate occurs as a matrix in the concretions whereas less carbonate in
sandstones with smaller strength. Therefore, the concretions have lower porosity, lower susceptibility of weathering and
larger strength than those of the sandstone because of bonding effect by the carbonate.

calcareous concretion, physical and mechanical properties
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