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Classification of Rock Mass on Cutting Slopes in Muakjae, Seoul

Su-Gon Lee

’—ABSTRACT There are substantial difficulties in assessing the volume of soil/rock to be excavated and the cost thereof,
which is attributable to the subjective and qualitative methods of rock mass classification prevailing at the moment. This
paper intends to introduce more objective and quantitative rock mass classification method easily applicable to the
excavation of granites in Muakjae, Seoul. As a result of such study it is proven that Schmidi hammer and point load
strength tests are fairly reliable and easily applicable to estimate and quantify uniaxial compressive strength of granitic
material in Seoul. In an efforts to confirm the granitic rock mass conditions in 12 meters underground, seismic refraction
surveys were made on the top of vertical exposures from where underlying rock mass conditions could be directly
inspected. Rock mass boundaries determined by seismic refraction methods were found to agree within a 1m variance with
visible differences in rock mass conditions in the vertical exposure bencath the test site. Thus it can be concluded that
detailed geotechnical mapping on cutting slopes is a most efficient, dependable and cost-effective technique in assessing
likely excavation conditions of shallow granitic mass in Seoul.

Key words : rock classification, granite, rock slope, excavation.
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Fig. 1. Design drawings of the cutting slopes in Muakjae, Seoul
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Fig. 2. Typical weathering profile of Muakjae (Ollier,
1984)
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Fig. 3. Rock quality classification in relation to exca-
vation (Frankiin et al, 1971)
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Table 1. Rock classification for excavation purpose (Construction Association of Korea, 1999)

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.

Soft Rock - Shale, sandstone with 10~ 30 cm joint spacing.
* Gunpowder is needed for excavation or cutting of the rock.
* Not strong enough and improper for use as dog-teeth stone.
Medium Rock « Slight sign of weathering is noticed with 30~ 50 cm joint spacing
- Gunpowder is needed for excavation or cutting of the rock.
Hard Rock + Granite, andesite and etc with 50 cm~ 1 m joint spacing.

+ Gunpowder is needed for excavation or cutting of the 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. 4. Ease of excavation as related to field seismic
P-wave velocities (Atkinson, 1971)
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Table 2. Rock classification with respect to seismic wave velocity and uniaxial compressive strength (Construction
Association of Korea, 1999)

Factor of Seismic wave velocity of | Seismic wave velocity of [Uniaxial Compressive Strength
classification Group of rock the ground; rock sample; of rock sample;

Rock class Vkm/sec) Ve(kmy/sec) (kgf/cmz)
A 0.7~1.2 2.0~2.7 300~700
Weathered rock B 1.0~18 25~30 100~200
Soft rock A 12~19 2.7~37 700~ 1000
Of Toc B 1.8~28 3.0~43 200~ 500

Medium rock A 1.9~29 3.7~47 1000~ 1300
B B 2.8~4.1 43~57 500~ 800

Hard rock A 29~42 4.7~538 1300~ 1600
¢ B Over 4.1 Over 5.7 Over 800

Very hard rock A Over 4.2 Over 5.8 QOver 1600

¥ A group : gneiss, sandy schist, green schist, homnfels, limestone, sandstone, diabase tuff, conglomerate, granite, diorite,
peridotite, serpentine, rhyolite, andesite, basalt
B group : dark schist, green schist, diabase tuff, shale, mudstone, tuff, agglomeratee
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Fig. 5. Results of field seismic refraction survey for
Muakjae
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Table 3. Laboratory and field test resuits of rock material

Point load strength Schmidt hammer value Laboratory seismic Uniaxial
Sample  Rock wave velocit, i
N s . ) y | compressive strength
No. class  |1sy,: kg/om’ | Likely UCS : kg/em®’| SHV | Likely UCS : kg/em (Vp) : km/sec (UCS) : kg/em®

1 Soft rock 25 799 38 652 2.8 705
o | Medum 44 1031 48~50 949~ 1022 34~35 1064

rock
3 | Medum 48 1079 53 1144 40 1126

rock
4 M;irm 60 1226 55~56]  1233~1280 42~43 1335
5 Hard rock 76 1421 60 1486 43~44 1577
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Fig. 6. Point load strength test results on sample 2
showing plots of point load (P) versus equiv-
alent diameter squared (D.’)
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