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A Quantitative Study on the Variational Features of Rock Properties
Followed by Weathering in Granites

Yeonghwa Kim* and Soon Ho Hong**

Abstract : Upon the basis of the measurements of index properties and ultrasonic velocities as well as the
determination of degree of weathering mainly based on microscopic observation, relatively fare correlation has
been found between the degrees of weathering and the physical properties of rocks, particularly between de-
grees of weathering and maximun water content. A significantly better correlation has been obtained between
degree of weathering and P wave velocity by grouping rock samples according to rock facies. This study pre-
sented the range of physical parameters corresponding to each degree of weathering in granites.
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Fig. 1. Photomicrographs of granite samples of Groups 1(A), 2(B) and 3(C)after staining .
Grains of quartz, K-feldspar and plagioclase are shown as dark, grey and white, respectively.
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Fig. 2. General classsification of granitic rocks
in the study area (after Streckiesen, 1974).
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Table 1. Results of index test.
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H7}h 4.6~5.9 km/sec, AzPR&E 9 W9lE 2.3~5.5km
ssec, SHEEY WAE 14~3.3km/sec 2 REHo)

Uthta gled 33ge

~1.726%9) W91z Vet o FoA

EXE 0.837~3.830% ©l
o, 95E 2.367~2.86g/ct. ©l8, HUFFHE 0.34

358 (Porosity),

Ao gH(Max. We), 218 5(SG) E3Po&x(Vp sat)

Sample Porosity Max. Vpsat Vpdry AVp
We. SG Group

No. (%) (%) (m/sec) (m/sec) (m/sec)

Hi1-1 1.603 0.610 2.670 5402 3711 1691 1
H1-2 1.331 0.523 2.578 5646 3868 1778 1
H1-3 1.810 0.756 2.438 5568 4033 1535 1
H1-5 3.554 1.538 2.396 4728 2307 2422 1
Hi-6 1.709 0.647 2.687 5740 4213 1527 1
H2-1 1.142 0.431 2.684 5554 4089 1465 1
H2-2 0.944 0.367 2.600 5656 4122 1534 1
H2-3 2.468 1.038 2.437 5077 3578 1501 1
H2-4 2.228 0.898 2.538 5118 3575 1543 1
H2-5 3.077 1.186 2.677 5024 3267 1757 1
H2-6 1.815 0.709 2.607 5568 3802 1767 1
H2-7 2.025 0.788 2.624 5265 3646 1620 1
H2-8 1.816 0.691 2.676 5345 3971 1374 1
H2-9 2.314 0.919 2.577 5102 3544 1558 1
H5-1 1.524 0.548 2.826 5771 4720 1057 2
H5-2 1.462 0.568 2.614 5677 4800 877 2
H5-3 2.362 0.943 2.565 5468 4682 786 2
H5-5 2.555 1.057 1.481 5462 4605 857 2
H5-6 3.703 1.509 2.548 4631 2519 2111 2
H5-7 3.673 1.430 2.667 4811 3000 1811 2
Hé6-1 1.501 0.571 2.669 5480 4761 718 2
Hé6-2 1.436 0.533 2.735 5604 5085 519 2
Hé6-3 1.414 0.560 2.560 5697 5038 659 2
Hé-4 1.245 0.532 2.367 5520 4972 548 2
H6-5 2.022 0.798 2.585 5343 4795 549 2
He-6 2.889 1.075 2.767 4959 3743 1216 2
Hé6-7 1.775 0.686 2.634 5456 4885 571 2
H9-1 0.837 0.314 2.685 5903 5476 427 2
H9-2 1.065 0.412 2.614 5541 4813 728 2
H9-3 1.289 0.483 2.698 5600 5153 447 2
H9-4 1.633 0.628 2.642 5442 4540 902 2
H9-5 2.051 0.816 2.567 5447 4674 779 2
H9-6 2.732 1.139 2.466 5040 3763 1278 2
H9-7 3.837 1.565 2.544 4955 3623 1331 2
H10-1 1.039 0.383 2.742 5815 5375 440 3
H10-2 1.083 0.403 2.719 5869 5404 464 3
H10-4 1.246 0.484 2.607 5836 5323 513 3
H10-7 1.534 0.597 2.611 5830 5333 497 3
H10-8 1.512 0.612 2.508 5680 4955 725 3
H10-9 1.389 0.533 2.645 5697 5067 630 3
H10-10 4.043 1.672 2.520 4575 3114 1461 3
H11-1 1.122 0.428 2.650 5622 4814 809 3
H11-3 1.318 0.520 2.569 5557 4851 706 3
H11-5 1.115 0.445 2.536 5913 5030 882 3
H11-7 1.152 0.443 2.628 5812 4977 836 3
H11-9 0.920 0.359 2.584 5879 5315 564 3
H11-10 1.810 0.730 2.525 5654 4982 673 3
H11-11 3.079 1.255 2.541 5392 4222 1170 3
H11-13  2.114 0.832 2.596 5356 4421 935 3
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Fig. 3. Observation of degree of weathering on the microscope(q : quartz, pl: plagioclase, Ksp :

K-feldspar, b : biotite).
weathered rock.

(A) Fresh rock, (B) Sligthly weathered rock and (C) Moderately
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Table 2. Summary of the estimated degree of weathering based on microscopic observation.

SAMPLE DECOMPOSITION DISCOLORATION TEXTURE CRACK LVDEGREE
No. Or Pl Bt MEAN Or Pl Bt MEAN Or Pl | MEAN EATHERING
Hi-1 1.5 3 3 2.50 | 2.5 2.5 2 233 125 2 225 | 2.32 2.42
H1-2 2.5 2.5 2.5 250 | 2 2 2 200 | 25 2 225 | 2.26 2.38
Hi1-3 1.5 3 2.5 233 | 2 2.5 2.5 233 |2 3 2.50 | 2.67 2.45
H1-5 3 3 3 3.00 | - - - - - - - - 3.00
H1-6 1.5 3 2.5 233 | 25 2.5 2 233 | 25 3 275 | 2.51 2.48
H2-1 1.5 2.5 1.5 1.8 | 1.5 2 1.5 1.67 | 1.5 2 1.75 | 1.97 1.81
H2-2 1.5 2 1.5 1.67 | 1.5 2 1.5 1.67 | 1.5 2 1.75 | 2.04 1.78
H2-3 1.5 2.5 2 2.00 | - - - - 2.5 2.5 2.50 | 2.15 2.22
H2-4 1.5 2.5 2 2.00 | 1.5 2 2 1.83 | 2 2.5 225 | 2.04 2.03
H2-5 2 3 2 233 | 2 2 2 2.00 |3 2.5 275 | 2.43 2.38
H2-6 2.5 2 1.5 200 | 1.5 1.5 1.5 1.50 | 2 2.5 225 | 1.67 1.86
H2-7 1.5 2.5 2.5 217 | 2 2 2 200 |3 2.5 275 | 2.42 2.34
H2-8 2 2 2 200 | 2 2 1.5 1.83 | 2 2 200 | 2.24 2.02
H2-9 1.5 3 2 217 | 2 2 2 200 | 25 2.5 250 | 2.25 2.23
HS5-1 1.5 2.5 2 2.00 { 1.5 1.5 1.5 1.50 | 1.5 1.5 1.50 | 1.78 1.70
H5-2 2.5 2.5 2 233 | 25 1.5 2 200 | 2 2 200 | 2.44 2.19
H5-3 3 3 2.5 283 |2 2.5 2.5 233 | 25 2 225 | 2.52 2.48
H5-5 2.5 3 2.5 2,67 | - - - - - - - - 2.67
H5-6 3.5 3 3 3.17 | 2.5 3 3 283 |3 3 3.00 | 3.27 3.07
H5-7 3.5 3 3 317 | 3 3 3 3.00 | 3 3 3.00 | 3.17 3.09
Hé-1 2.5 2.5 1.5 217 | 2 2 2.5 217 | 1.5 1.5 1.50 | 2.18 1.99
H6-2 1.5 3 3 2.50 | 2.5 2 2 2,17 | 2.5 2 2.25 | 1.89 2.20
Hé-3 1.5 2.5 3 233 | 2 2 2.5 2,17 | 2.5 2 225 | 1.92 2.17
Heé-4 2.5 2 2.5 233 | 2 2 2 2.00 |25 2.5 2.50 | 1.84 2.17
Hé-5 2.5 3 3 283 | 3 2.5 2.5 267 |3 2.5 275 | 3.62 2.97
H6-6 3 3 3 3.00 | 3 3 2.5 283 |3 2.5 275 | 2.25 2.71
Heé-7 - - - - 2.5 3 2.5 2,67 | 3 2 2.50 | 2.49 2.55
H9-1 2 2 1.5 1.83 | 1.5 1.5 1.5 1.50 | 2 1.5 1.75 | 1.73 1.70
H9-2 2 1.5 2.5 200 | 1.5 1.5 1 133 | 2 1.5 1.75 | 2.18 1.82
H9-3 2.5 2 2.5 233 | 2 2 2 2.00 | 2.5 2 225 1 229 2.22
H9-4 2.5 25 2 233 | 1.5 2 2 1.83 | 25 2.5 2.50 | 2.38 2.26
H9-5 3 2.5 2.5 2,67 | 2.5 2.5 2.5 250 |3 2.5 275 { 2.33 2.56
H9-6 2.5 3 2.5 2.67 | 2 2 2.5 217 | 3 3 3.00 | 2.80 2.66
H9-7 3 3 3 3.00 | 2.5 2.5 2 233 |3 3 3.00 | 2.82 2.79
H10-1 1.5 2.5 2.5 2.17 | 1.5 1.5 2 1.67 | 2 2 2.00 | 1.65 1.87
H10-2 1 2.5 2.5 200 | 1.5 1.5 2 1.67 | 2.5 1.5 2.00 | 1.75 1.86
H10-4 1 2.5 2 1.83 | - - - - - - - - 1.83
H10-7 1.5 3 1.5 2.00 | 2.5 2 2.5 233 125 2 225 ) 2.14 2.18
H10-8 - 3 2 250 | 1.5 2 2 1.83 | 3 2.5 275 | 2.20 2.32
H10-9 1.5 2.5 1.5 183 | 1.5 2 2 1.83 | 3 2.5 275 | 2.52 2.24
H10-10 | 3 3 3 3.00 |3 2.5 2.5 2.67 | 35 3 3.25 | 3.81 3.18
H11-1 1 1.5 1.5 133 |1 1.5 1.5 133 | 1.5 1 1.25 | 1.26 1.29
H11-3 1.5 2 2 183 | 1.5 2 2 1.83 | 2 2 2.00 - 1.89
H11-5 1 1 1 1.00 |1 1 1.5 117 | 2 1 1.50 | 1.18 1.21
H11-7 1.5 2 2 183 | 1.5 2.5 2.5 200 | 25 1.5 2.00 | 1.52 1.84
H11-9 1 1 2 133 |1 2 2 1.50 | 1.5 2 1.75 | 1.20 1.45
H11-10 | 2 2.5 2.5 233 | 1.5 2 2 1.83 | 2.5 2.5 2.50 | 1.47 2.03
H11-11 | 3 3 2 267 |25 3 3 283 |3 2.5 275 | 2.15 2.60
H11-13 | 2 2 2.5 217 | 2 2 2 200 | 2 2 2.00 | 2.08 2.06

* Or :Orthoclase, PI: Plagioclase, Bt : Biotite
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The regression equations are shown with their
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equations are shown with their correlation
coefficients (r).
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Table 3. Summary of physical properties grouped by degree of weathering.

Slightly Moderately
Fresh Weathered Weathered
® (SW) (MW)
Max.Water
0.411 0.693 1.537
Content
(%) 0.359~0.445 0.484~1.186 1.430~1.672
Porosity 1.025 1.672 3.743
(%) 0.920~1.122 1.245~-3.077 3.554~4.043
Specific 2.590 2.595 2.533
Gravity 2.536~2.650 2.437~2.735 2.396~2.667
VP 5805 5482 4686
(m/sec) 5622 ~5913 5077~5830 4575~4811
VPary 5053 4361 2735
(m/sec) 4814~5315 3267~5333 2307~3114
AVp 751 1120 1951
(m/sec) 546~882 447 ~1788 1461 ~2422
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Fig. 11. Max. water content against degree of decomposition(A), presence of original texture (B),
crack frequency (C) and degree of discoloration (D) in weathered granites.
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