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This paper intends to introduce more objective and qualitative rock mass classification method easily applicable
to the excavation of gneissic masses showing corestone weathering profiles. It is proven that corestone weathering
profile could be divided with reasonable accuracy into digging, ripping and blasting layers using visual and simple
mechanical techniques such as Schmidt hammer rebound test on cut slopes, taking into consideration strength and
spacial distribution of corestone, workability and work efficiency of excavation. Also, seismic refraction surveys
were employed for shallow investigations (down to 20~30 m depth) in corestone weathering profile and conducted
across the top of vertical exposures where the underlying geology could be directly inspected. Some discrepancies
(3~4 m in average and 6 m occasionally) between the actual and assumed materials with respect to seismic veloc-
ities were observed. Thus it can be concluded that field geotechnical mapping and field seismic test should be used

together in order to get a relatively good accuracy in assessing likely excavation conditions of corestone weather-
ing profiles.
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Fig. 1. Typical examples of the (a) gradational and
(b) corestone weathering profiles (Lee and deFreitas, 1990).
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Fig. 3. Geological map of the study area.
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Fig. 4. General view of corestone weathering profile in the
study area.
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Fig. 5. External & internal surface of collected corestone
from study area.
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Table 1. Rock classification for excavation purpose (Construction Association of Korea, 2001)

Rock Class

Description

Weathered Rock

* Heavily weathered rock with 1~10 cm joint spacing. -
* Pickaxe or a bit of blasting is required for excavation or cutting of the rock.

+ Shale, sandstone with 10~30 cm joint spacing.

Soft Rock *» Gunpowder is needed for excavation or cutting of the rock.
* Not strong enough and improper for use as dog-teeth stone.
. * Slight sing of weathering is noticed with 30~50 cm joint spacing
Medium Rock * Gunpowder is needed for excavation or cutting of the rock.
* Granite, andesite and etc with 50 cm~1 m joint spacing
* Gunpowder is needed for excavation or cutting of the rock.

Hard Rock

» Strong enough and proper for use as dog-teeth stone.

Very Hard Rock

* Very strong rock with wide joint spacing over 1 m.
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Fig. 7. Ease of excavation as related to field seismic
P-wave velocities (Atkinson, 1971).
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Table 2. Rock classification with resperct to seismic wave and uniaxial compressive strength (Construction Association of

Korea. 2001)

Factor of classification Group of

Seismic wave velocity of Seismic wave velocity Uniaxial compressive strength of

the ground; of rock sample; rock sample;
R k 1 ) ) )
ook class rock V (km/sec) Ve (km/sec) (kgflem?)
A 0.7~12 2027 300~700
Weathered rock B 1.0-1.8 25-3.0 100~200
Soft rock A 12~19 27-3.7 700~1000
ot roc B 1.8-2.8 3.0-4.3 200~500
A 19-2.9 3747 1000~1300
Medi
edium rock B 28-4.1 4357 500~800
Hord Tock A 2942 47-5.8 13001600
roc B Over 4.1 Over 5.7 Over 800
Very hard rock A Over 4.2 Over 5.8 Over 1600

¥ A group : gneiss, sandy schist, green schist, hornfels, limestone, sandstone, diabase tuff, conglomerate, granite, diorite, peri-

dotite, serpentine, rhyolite, andesite, basalt

B group : dark schist, green schist, diabase tuff, shale, mudstone, tuff, agglomerate

Table 3. Laboratory test results (Note that ‘weathering grade of rock material’ follows the 6 weathering-grade system

suggested by Lee and deFreitas, 1989)

Schmidt Hammer Value

Uniaxial Compressive strength

Seismic Velocity

Sample _Weahering (SHV) (UCS) (kgfiom?) (km/sec)

Number & material Air-dry Saturated Air-dry Saturated Air-dry Saturated
condition condition condition condition condition condition

1 SwW 58 56 1376 1335 3.23 4.49

2 SW 58 35 1575 1542 412 5.16

3 SW 57 55 1618 1368 3.80 5.23

4 SwW 55 52 1106 1040 429 5.16

5 SW~-MW 53 49 1522 1336 4.02 4.52

6 MW 40 38 771 692 2.92 4.27

7 MW 42 41 1289 930 4.70 4.68

8 MW 39 37 1050 842 2.75 4.12

9 MW 38 34 1283 M7 4.68 5.05

10 MW 37 34 948 509 2.80 4.00

11 HW~-MW 34 31 1081 930 3.51 448

g Aoz wadd. a8y 4% F5go] o & oA 2.70~4.70 km/sec, FEIEIONA 3.67~5.50 kmi/sec

1.4~1.84%21 A% =), ©] 4% gAAE o
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Fig. 8. Relation between uniaxial compressive strength
and Schmidt hammer value natural condition.
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Fig. 9. Relation between uniaxial compressive strength
and Schmidt hammer value in saturated condition.
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Fig. 10. General view of Schmidt hammer rebound test
conducted on corestone of cut slope.
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Fig. 11. Locations (red-dots) of Schmidt hammer test and Schmidt hammer values shown in blue-figures.

Fig. 12. Spacial distribution (blue colour) of relatively strong corestone and likely boundary (green colour) of ripping rock

and blasting rock derived from Schmidt hammer values.
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Fig. 13. General concept of field seismic refraction survey.
(1) Possible arrangement of geophone spreads.

(2) Test results showing various layers of excabatability
assumed from the compressional wave velocity.
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el A7 E&EAAA AlZke] e AW A2t
g gz FAlske Wge] wig g 7ol

olg} Zho] WM HA FAAYTH SHEEAIL
2 23 B w), AA @AA) FB 40~90% FE7t
F53 o7 YR 60~10%E st EshE F
39kl Afolle HAE wvz FEsiof 3] &
of Wajgto g WAy 1 ofsiil A Yo #
dehs Flo| Feldolw(eleat o, 1994), & I
Me ol F3e] A e AdEEE 2R
5] Efslar Ste sl E e SHRESHAE 4
o W FAPoIE AL FHAHFig 12).

Y BHYOEAMAME
dgeuEEe PaZEs dejg gelsEs B
oz VT MNdoEA AFAH| L YA

4

¢
3
e



% ol - o - WA

Fig. 15. Seismic survey lines conducted across the cut slope in the study area.
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Fig. 16. Assumed layers of digging, ripping and blasting determined from field seismic refraction tests.

The boundary derived from field Seismic velocity

Fig. 17. Assumed boundary of ripping rock and blasting rock determined from field seismic refraction tests.
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The boundary derived from SHV

The boundary derived from field Seismic velocity

Fig. 18. Comparison of the boundary (blue line) assumed from Schmidt hammer values with that (red line) from field

seismic velocities.
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Fig. 19. Great difference in rock mass quality depending on the test locations conducted in corestone weathering profiles.
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