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Engineering Properties of Some Sedimentary Rocks from the

Gyeongsang Supergroup
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- Choi, Byoung-Ryol™*

Abstract

The engineering properties of some Gyeongsang sedimentary rocks with respect to the grain

size and the orientation of bedding planes were studied. The suitability of the rocks for civil

and architectural construction was also investigated.

The porosity of the rocks increases in proportion to the grain size. The ratio of the strain

due to stress perpendicular to the bedding planes to the strain resulting from stress parallel to

the bedding planes increases as the grain size decreases. The study indicates however, that the

ratio of Young’s modulus due to stress perpendicular to the bedding planes to Young’s modulus.

resulting from stress parallel to the bedding planes increases in proportion to the grain size.

The compressive strength of the sandstones studied is much greater than the strength of the

conglomerate or shale. Only the coarse grained sandstone can be used for civil and architectural

construction, regardless of the orientation of bedding planes.

The relationships between compressive strength and density, elast1c1ty and porosity, and comp-

ressive strength and mineral content were also studied.
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Table 1. Specific Gravity, Porosity and Young modulus
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| Apparent True Porosity Unit Unit Young
specific specific stress strain modulus
gravity gravity (%) (kg/cm?) (cm/cm)
Fine grained a 1,032 | 0.02300 | s ax10t
2.3764 2.4139 1.55
sandstone b 1,43 | 0.0111 | 12.9X10"
Coarse grained 2 1,878 | 0.01000 | 18.8x10"
2. 6825 2.7530 2. 56
sandstone b 834 | 0.00960 | 8.710°
a 682 0. 00505 13.5xX10*
Conglomerate 2.6301 2.7108 2.98
b % ’l | 736 0. 01810 4.1x10*
[
a | ’ 183 | 0.00558 | 3.3X10°
Shale 2. 3903 2.5827 7.45
b \ 226 0- 00250 9.0X10*
Note : a=with stress perpendicular to the bedding planes
b=with stress parallel to the bedding planes
Table 2. Strength and Mechanical Properties of Rocks
Compressive Angle of Angle of Normal Shearing
strength fraction internal stress on stress on
fraction friction plane | fraction plane
(K.s.C.) () (a) (on, K.S.C.) (z, K.S.C.)
Fine grained | a | 1,932 | 53° 16° 699.73 |  928.58
sandstone b \ 1,433 ] " 90° 90° 0.00 | 0.00
|
Coarse grained | a ‘ 1,878 | g2 | 74° 36.30 T 258.82
sandstone b | 834 75° 60° 55. 87 208. 50
al 682 75° 60° 45.69 170.50
Conglomerate | U
b | 736 60° | s | 10 | 31870
i - ' [
a | 183 | 78.5° 67° \ 7.27 \ 3
Shale I ! l | 375
b 22 | 99° \ 90° | 0.00 | 0. 00

Note : a=with stress perpendicular to the bedding planes

b=with stress parallel to the bedding planes
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Fig. 3. Stress analysis on the specimen,
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Table 3. Modal Analysis of the Rocks Studied

Quartz gﬁ}slg' Plagioclase | Perthite| Calcite l\gll’crf: N‘["iltsgo' Biotite | Sericite
Fine sandstone 38 19 8 1 10 | — 1 — —
Coarse sandstone 33 18 10 10 11 1 2 - —
(An 10~35)
Conglomerate 28 11 5 20 7 3 1 — 3
(An 11~30)
Shale 11 1 1 — 3 - 7 41 5
Opaques T cl Rock
Apatite | Zircon our- sy frag-
Pyrite (;)};rar]ictz- 'Hematite M?{%Ze- maline | mineral ment
Fine sandstone 1.5 0.6 1.5 0.4 — — — 18 —
Coarse sandstone 3 3 2 1 <1 <1 <1 — 3
Conglomerate 1.5 0.5 1 — — <1 — | - 17
Shale 0.5 1 — 0.5 — — - 34 —
. Table 4. Resistivity of the Specimens
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