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Classification of Weathering for the Granite and Granite Gneiss in Okcheon
Belt-Jecheon - Geumsan - Gimcheon in Korea

Ik Woo and Hyuck-Jin Park
Geohazard Information Laboratory (National Research Laboratory), Sejong University, Seoul 143-747, Korea

A study on the weathering grade classification has been performed for granite and granite gneiss in Korea. The qualita-
tive classification criteria of weathering were reviewed and then modified with field studies for the weathered rock masses.
The thin section observations and XRD analyses for the different weathering grades rock samples showed the petro-
graphical and petrophysical difference with respect to the weathering : the proportion of weathering-resistant minerals such
as quartz and orthoclase has a tendency to increase with the development of weathering, but that of weathering-sensi-
ble minerals such as anorthite and biotite is decreased. The ranges of physical and mechanical rock properties for dif-
ferent weathering grades were obtained from the laboratory rock tests and field tests for the studied rocks. And then,
along with RDI, (Fookes et al., 1988), the weathering index I,(Woo, 2003) has been developed in this study to
demarcate the weathering grade. Those two indices rely mainly on the water absorption ratio of rock and on the differ-
ent rock strength. The range of these weathering indices have been determined with the physical and mechanical rock
properties that can be obtained from simple field or laboratory tests in 4 grades : I, >7 for F, 3.5 <1, <10 for SW,
1.0 <1, <6.0 for MW and I, <2.5 for HW. Consequently, the weathering index could be utilized to classify quantita-
tively the rock weathering grade, especially for the studied granites and the granite gneiss in Korea.

Key words : weathering classification, granite, granite gneiss, weathering index
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Table 1. Rock weathering classification criteria.
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Table 2. Weathering classification of rocks with respect to the strength and mechanical properties of rock (Korean Ministry

of Construction and Transportation).

Classification ucs PLS Qa .
Termrional — MOCT (MPa) (MPa) SHL %) Geologic Hammer Rebound
F Verr{m};ard > 180 >8.8 > 60 <024 hard to break, good rebound
SW Hark rock  130~180 5.6~8.8 51~60 0.47~0.24 edge break by a strong blow
Normal rock  100~130 3.7-5.6 44-51 0.08~0.47 reak along joints surface by a strong
MW blow
Soft rock 70~100 1.8~3.7 34~44 1.65~0.80 easy to break by a normal blow
HW Weathered 30-70 0-1.0 10~34 095165 VeI €asy to break by a normal blow,
rock sometimes break down by hand

UCS: Unconfined Compressive Strength, SHL: L-type Schmidt hammer rebound coefficient, Q,: water absorption ratio
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Fig. 1. The geologic map of the study areas.
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Fig. 2. Thin section for the granodiorite for the weathering degrees of (a) F, (b) HW.



S A - B - o] RESR SR B S oK) BalRRel e 1 359

Fig. 3. Thin section of the biotite porphyric granite for the weathering degrees of (a) F (b) SW (c) MW (d) HW.
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Fig. 4. XRD spectrum for the biotite prophyric granite in Jecheon area for the weathering degrees of (a) F, (b) HW.
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Table 3. Physical and mechanical characteristics of studied rock sample (®=32 mm).

, Specific density Qs seismic waye propagation ucs Young's Poisson's
Rock type  Sample N (N/m’) % V\S/elocny (m/Szlp (MPa) (T(())Séllgas) Ratio
- WI\_32 26.1 0.34 2370 4370 270 2.96 0.27
Granodiorite ® 262 0.41 2420 4570 266 428 0.25
Gimc‘;‘eon W4_32 25.9 0.72 1340 2250 55 0.67 0.34
(HW) 25.8 0.72 1140 2240 57 0.72 031
G1_32 26.8 024 2670 4970 172 435 0.23
Porphyric biotite  (E) 27.0 0.24 2670 4990 192 4.12 0.24
granite G2_32 26.2 0.75 1980 4050 57 1.11 0.37
in (SW) 26.4 0.48 2330 4730 127 2.80 0.19
Gimcheon G3_32 259 1.33 1940 3840 81 1.70 025
’ MW) 263 0.73 2330 4560 119 2.55 0.16
J1.32 27.0 0.24 2500 4720 147 3.10 024
® 26.9 0.24 2110 4400 170 3.31 0.26
332 27.0 0.24 2230 4500 - - -
(F) 27.0 0.24 2270 4230 163 341 0.19
1232 26.7 0.39 2510 4140 105 2.55 0.24
(SW) 26.8 0.34 2500 4740 114 2.97 0.25
Porphyric biotite  J3-32 26.5 0.44 1580 2610 98 1.71 0.21
granite MW) 26.6 0.43 1620 2570 78 1.24 0.28
in J4 32 25.7 1.69 1930 4230 89 1.65 0.09
Jechon (HW) 24.8 2.62 1870 3460 47 0.83 0.09
J1.32 26.8 0.21 2670 4570 145 327 0.15
(F) 26.7 0.22 2890 4510 177 3.25 0.18
12.32 26.8 0.31 2550 4560 159 3.26 0.23
(SW) 26.7 0.33 2360 4250 113 2.73 0.21
J4_32 26.1 0.75 1580 2340 70 0.88 0.21
(HW) 26.3 0.87 1360 2560 - - -
K1_32 26.1 039 2900 5210 178 3.80 0.19
F) 26.2 0.39 2790 5190 237 371 0.22
_ K2 32 27.0 0.51 2510 4710 147 3.14 0.21
Granite (SW) 27.1 0.49 2610 4720 135 3.02 0.18
Geu::]‘san K3 32 27.0 0.43 2720 4790 ; ; ;
(MW) 273 0.44 2700 5160 152 3.15 0.19
K4_32 26.6 0.89 1930 3430 61 1.10 0.26
(HW) 26.5 0.97 1800 3100 49 0.90 0.22
£ AR AgolHE 45~55%2) BEE Hold o] AR g PRl F35Ed oet F e
Ae F3} Aol e15~25% BXUE 7ZHAge SHAEES AFste AL S Fol 85T
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Aoz 20~30%0M 35~45%2, 1T ARY  AYDIRRELAEHE W2 AFsR= AE), A%
(orthoclase}2 2~5%NA 30~40%= 2 T4 &L AMIS LRSI RISHE J2 AlFske A8), F
Z71ES & & Sivh &, Tt AR vt 4 PEIZLRSGAARENE G K2 AlFshe AR),
FE T Tl o FESL FY Tl dld o et (ERE TR AFEkE AR)E 32 mme}
ulgo] Bas T, el Eo) A% FESS A 50mm F /e AL AU A5 R HHsja
Hog ulgo] Zrkshe A AwhE & %M. HiF, BT &5 9 358 23 dEUEUSE
A5t Faloll W o] EiE, T 54 W

33, Bsfoll e AN M HE g5 #2390t} Table 37 Table 4904 AlERIS
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Table 4. Physical and mechanical characteristics of the studied rock samples (®=32 mm and ®=50 mm).

Specific

seismic wave propagation

Young's

Rock type Sample N° density Qa velocity (m/s) ucs modulus P0155f)n's
(kN/m®) (%) v, v, (MPa) (10*GPa) Ratio
W1_50 26.9 0.22 2860 4880 147 450 0.15
W1_50 269 0.24 2840 4640 155 427 -
o W1_50 26.7 0.22 2610 4510 214 4.68 0.19
Granodiorite 3 264 0.42 2780 4320 235 405 0.18
Gimlc‘;]em W1_32 26.3 0.57 2200 3880 289 422 0.20
W1_32 26.4 0.36 2630 4830 269 3.98 0.18
W4_50 25.9 1.08 1170 1470 57 0.47 0.27
W4_50 25.8 1.14 1100 1380 47 0.40 035
T1_50 27.0 0.15 2590 4250 189 413 0.16
T1_50 27.0 0.15 2550 4350 196 4.30 0.17
T1_50 27.0 0.15 2430 4270 211 4.74 0.19
T2_50 274 0.13 2510 4010 161 431 0.17
, _ T2_50 27.3 0.15 2460 4110 163 4.14 0.16
Granite gneiss 1 54 27.5 0.12 2410 3890 171 4.08 0.16
Gim‘c"heon T3_50 26.5 0.51 1580 2460 85 1.44 0.29
T3_50 26.6 0.66 1770 2600 74 1.22 0.26
T3_50 264 0.80 1370 1830 56 0.67 0.30
T4_50 26.4 0.42 2780 4320 99 1.61 0.19
T4_50 26.3 0.57 2200 3880 98 1.57 0.20
T4_50 26.4 0.36 2630 4830 107 1.83 0.17
J1_50 27.1 0.19 2080 3330 170 423 0.18
J1_50 27.0 0.19 2190 3640 172 4.60 0.19
J1_50 26.9 0.19 2190 3820 183 420 0.19
J1.32 26.9 0.29 1880 3310 130 2.70 0.18
J1.32 27.0 0.27 1860 3320 116 2.52 0.23
J1_32 27.1 0.23 1940 3740 152 3.79 0.19
12_50 26.7 0.30 1880 3290 164 3.45 0.22
12_50 26.9 0.22 2870 4720 173 3.38 0.18
Porphyric biotite  J2-50 26.8 0.22 2410 4920 176 2.93 0.21
granite 13_50 26.4 0.61 1500 2100 94 1.69 0.24
in J3_50 26.3 0.62 1650 2630 77 1.62 0.18
Jechon J3_50 263 0.65 1680 2700 87 1.66 0.21
332 263 0.65 1570 2480 66 1.26 0.20
13.32 26.6 0.59 1470 2330 71 1.05 0.22
13_32 26.4 0.57 1470 2230 47 0.81 0.16
J4_50 26.6 0.66 1450 1960 82 1.45 0.31
J4_50 26.4 0.64 1290 1670 65 0.83 033
J4_32 26.4 0.42 2780 4320 46 0.60 0.33
J4_32 26.3 0.57 2200 3880 38 0.53 0.33
J4.32 26.4 0.36 2630 4830 61 1.04 0.28
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Fig. 5. Physical and mechanical rock properties with respect to the weathering degree for the granite and granite gneiss in

Korea.
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Table 5. Range of the physical and mechanical properties of the granite and granite gneiss in Korea.

. UcCsS V Vv
Weathering grade (MPa) (m/spec) (m/si:c) (%7\)
F 150~300 4000~5200 2200~3000 0.12~0.41
Sw 100~170 3200~4500 1800~2500 0.22~0.49
MW 60~110 2000~3900 1400~2000 0.36~1.0
HW 30~65 1200~2700 1100~1700 >1.0
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Fig. 6. Range of the weathering indices la and RDIsq with respect to the weathering degree.

Table 6. Range of the weathering index of I, and RDI,, for the granite and granite gneiss in Korea.

Weathering degree I, Potential Durability (Fookes Relt)I;‘}" 1988) RDI,
F >7 Excellent >2.5 >25

SW 3.5~10 Good -1~2.5 1-2.5

MwW 1.0~6.0 Fair -3~1 0~1.5

HW <25 Poor <=3 <0.5
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