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Physical Weathering Characteristics of Mica-Schist in Sinbuk Area,
Chuncheon, Korea
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Technical Advisory Team, Samsung Corporation, Gyonggi-Do 463-824, Korea

This study shows the weathering characteristics of mica-schist affected by faulting and metamorphism through
laboratory tests. Frozen-thaw test, which simulate the physical-chemical weathering processes in the laboratory,
shows the important influence of foliation developed in mica-schist, resulting in 20~40% reduction of UCS accord-
ing to weathering grade of rock. Slaking durability test was carried out for different weathering grade rock speci-
mens and indicated that the specimens from fault area had a low durability index compared to other relatively fresh
samples. XRD analysis allowed to estimate the dynamic evolution of mineral composition through wet-dry cycle in
which the chlorite was the most important mineral leached out during slaking test. The creep test indicated that the
main deformation produced along the foliation plane. The compacted clay minerals between discontinuity planes
influence on the discontinuity shearing properties and result in a big difference between peak shear strength and
residual strength. The results of laboratory tests on mica-schist show the possibility of a important deformation
along the foliation plane or discontinuity.
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(a)

Fig. 1. Foliated mica-schist (a) and micro-fold structure of mica-schist (b) in Sinnuk, Chuncheon.
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Fig. 2. Physical properties of sample specimens.
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Table 1. Physical properties of samples for the weathering test.

Weathering F MW-~HW
Grade I 11 i il il
Qa(%) 0.13~0.18 021027 2.92~2.93 221222 1.31~1.49
Vp(m/sec) 3100~3600 2700~3300 =1800 1800~2300 2200~2700
Vs(m/sec) 2000~3200 2400~2600 =1800 1700~2200 1800~1900
Sample No. SR1,3.4,5 SR7,8,10 SR15,16 SR17,20 SR18,19

*Q,: quick absorption ratio, F: fresh, MW: moderately weathered, HW: highly weathered
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Fig. 4. Samples under (a) frozen phase in freezer at -25°C and (b) thaw phase in hot water at 70°C for 12 hours.
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Fig. 5. Surface condition of rock specimens after 18 cycles of frozen-thaw test.
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Fig. 7. Evolution of physical properties of rock specimens after weathering test.
Table 2. Variation of physical properties after weathering test.
Weathering Sample Change
Grade No. Qa (%) V, (%) V, %)
SR-3 9.9 31.5 -54.1
F SR-4 25.4 17.3 -4.8
SR-10 13.6 20.5 -8.1
SR-15 rupture after 26 cycles
MW-HW SR-17 12.7 -0.3 -304
ISR-19 11.1 3.7 -0.3

*Qa: quick absorption ratio, F: fresh, MW: moderately weathered, HW: highly weathered
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Table 3. Evolution of uniaxial compressive strength(UCS) by weathering test.

Weathering Grou UCS before weathering test UCS after weathering test Reduction rate
grade P (MPa) (MP2) (%)
F I 74.5 76 2.0
I 103.5 60.3 -41.7
I
MW-HW I 30.7 254 -174
I

*F. fresh, MW: moderately weathered, HW: highly weathered
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' & lg] 1st cycle(g] 2nd cycle[g] 3th cycle[g] 4th cycle[g] I, (%)
S-1 F 562.7 560.2 558.8 557.6 556.5 99.094
S-2 MW 584.4 579.9 577.0 575.1 5723 98.734
S-3 HW 429.6 375.8 358.2 3419 333.0 83.38

*F: fresh, MW: moderately weathered, HW: highly weathered

Table 5. Slake durability classification (Gamble, 1971).

% retained after one

% retained after two
10-minute cycle
(dry weight basis)

Group Name 10-minute cycle
(dry weight basis)
Very high durability > 99
High durability 98 - 99
Medium high durability 95-98
Medium durability 85-98
Low durability 60-85
Very low durability <60

>98
95-98
85-95
60-85
30-60

<30
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Table 6. Semi-quantitative content of mineral before and after slaking durability test based on XRD analysis.
Sample Weathering Quartz Chlorite Mica Plagioclase Other
No. grade (wt%) (wt%) (wWt%) (wt%) (wt%)
S1-B - 12% 29% 48% 10% 1%
S1-A 25% 15% 449 15% 1%
S2-B MW 27% 45% 28% 2% 1%
S2-A 449% 26% 25% 3% ’ 2%
- S3B HW 11% 59% 21% 5% 5%
S3-A 14% 44% 34% 5% 4%
*meaning of suffix : -B : specimen before slaking durability test, -A : specimen after slaking durability test,

**F: fresh, MW: moderately weathered, HW: highly weathered
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Fig. 12. X-ray diffraction patterns of S-1 before(a) and after(b) slaking durability test(Cu-Ka radiation).
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Fig. 13. X-ray diffraction patterns of S-2 before(a) and after(b) slaking durability test(Cu-Ka radiation).
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Fig. 14. X-ray diffraction patterns of S-3 before(a) and after(b) slaking durability test(Cu-Ka radiation).
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Table 7. Results obtained from creep tests for the sample (a) C2 and (b) C3 with 80% of uniaxial compressive strength during
primary and secondary creep.

Stress Creep Maxwell unit Kelvin unit
Sample .
No Ratio Rate Ep, MNm Ey Nk '
(%) (/hr) (MPa) (MPa/min) (MPa) (MPa/min)
C2 70.5 3.6x107 1.80x10° 1.05x10° 8.86x10° 1.69x107
3 79.5 6.0x10° 5.14x10* 6.50x10° 4.96x10° 4.27x107
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Fig. 15. Creep of (a) C2 and (b) C3 with 80% of uniaxial compressive strength during primary and secondary creep.
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Table 8. Results of direct shear test for discontinuities in mica-schist.

. Weathering grade ICS Peak friction angle  Residual friction angle
Joint No. of joint vfurgface JRC (MPa) () ¢ *) ¢
SRJ-1 SwW 322 79 45 27
SRJ-2 SwW 3.88 65 40 19
SRJ-3 SW 4.45 45 36 16
SRI-4 Sw 5.28 32 35 18
SRIJ-5 HW 4.68 52 32 21
SRJ-6 HW 8.55 28 41 23
SRJ-7 MW 191 79 41 16
SRJ-8 MW (oxidated) 7.94 33 38 14
SRJ-9 clay coating (1.64) 57 23 10

*JRC: joint roughness coefficient, JCS: joint compressive strength
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