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Weathering Characteristics of Rock under Natural Environment and
Strength Evaluation of Weathered Rock

Dae Wan Kang, Yuzo Obara, Atsuo Hirata, Seong-Seong Kang

Abstract Wave velocity was measured to define the weathering characteristics of rock and the strength evaluation
of weathered rock on a target of the Aso gravestones with various sizes under the natural environment. As a result,
the size correction method which was changed sample of the different size to one of the same size for evaluating
wave velocity was proposed, and also suggested the NET (Normalized Elapsed Time) as a new weathering index
of rock. In addition, the strength of the weathered rock was estimated from the weathering classification of rock
using the NET. Wave velocity of welded tuff was high and didn't show velocity degradation, on the other hand,
one of andesite was low and showed velocity degradation. The degree of weathering between rocks of the different
size is considered to be comparable, applying the NET based on the V,/V,-NET curve. Furthermore, the
classification of rock weathering stages using the NET based on the S,/S,-NET curve was available, and the
estimation of strength for the weathered rock was also possible.

Key words Weathering characteristics, Strength evaluation, Wave velocity, Size correction method, NET(Normalized
Elapsed Time)
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Fig. 1. General geology of study area.

Table 1. Average total rainfall for 5 years and average temperature

Average total rainfall for
5 years (mm)

Average maximum
temperature (C)

Average minimum

Average temperature (C) temperature (C)

Spring (3~3) 777.5 12.1 10.7 59
Summer (6~8) 1065.0 254 21.6 18.1

Fall (9~11) 375.0 18.6 13.7 93
Winter (12~2) 2837 83 3.7 0.5
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Table 2. Classification of welded tuff, andesite-A and -B and results of wave velocity measured in Aso gravestone

Welded tuff

No. Year Thickness Time Velocity Changed velocity to 20 cm
(Elapsed time) (cm) (us) (m/s) (m/s)
1963 21.55 42 5131 5121.95
! (61) 17.18 34.5 4980 5016.12
5 1917 6.32 14.5 4357 4931.31
(80) 10.5 23 4565 4871.26
1916 12.23 25.5 4796 4962.78
; (81 10.52 23.5 4477 4812.65
. 1916 10.75 24 4479 4805.49
(81) 9.5 21.5 4419 4819.28
1915 8.74 19.5 4482 4884.29
> (82) 8.74 19.5 4482 4884.29
1914 17.03 38.5 4423 4529.28
6 (83) 18.74 435 4308 43573
; 1907 7.5 16.5 4545 4961.61
(90) 10.98 24 4519 4856.61
8 1(3(3);1 7.57 16.5 4591 4978.07
0 1894 11.8 24 4917 5048.08
(103) 9.28 18 5156 5205.75
0 1893 12.48 28.5 4379 4670.3
(104) 10.48 23.5 4460 4803.84
. 1877 9.51 19 5005 5130.71
(120) 9.53 18.5 5151 5202.53
b 1863 17.16 38 4517 4607.28
(134) 14.32 32 4475 4670.82
1 1839 17 34 5000 5035.97
(158) 6.76 15.5 4361 4911.71
4 1820 8.98 20.5 4380 4820.38
a77) 9.6 20.5 4683 4961.61
s 1816 21.55 445 4843 4813.75
(181) 22.9 47 4872 4822.04
6 1810 11.13 245 4543 4831.47
(187) 13.28 28.5 4661 4842.61
1 1765 15.18 325 4671 4798.35
(232) 16.42 35.5 4625 4726
s 1765 8.08 15.5 5213 5234.95
(232) 10.21 20.5 4980 5108.87
o 1704 6.4 15 4267 4889.41
(293) 14.21 32.5 4372 4594.68
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Table 2. Continued
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Welded tuff

No Year Thickness Time Velocity Changed velocity to 20 cm
’ (Elapsed time) (cm) (us) (m/s) (m/s)
" 1701 17.18 35.5 4839 4893.39

(296) 18.13 38.5 4709 4754.9
o1 1690 14.64 31 4724 4853.25
(307) 19.85 435 4563 4567.7
” 1687 8.98 20.5 4380 4820.38
(310) 6.94 15.5 4481 4953.41
23 1683 13.4 30 4467 4697.99
(314) 11.12 23 4835 5010.74
9 1678 12.24 24.5 4996 5091.53
(319) 13.39 25.5 5251 5250.66
1654 22.12 47 4650 4655.29
25
(343) 19.3 415 4651 4669.26
2 1650 9.95 21 4738 498221
(347) 9.11 19.5 4672 4969.83
Andesite-A
20.9 55 3800 3789.47
1965
27 32) 203 55.5 3657 3652.35
20.21 55 3675 3670.97
. 1912 20.6 55.5 3712 3702.43
(85) 20.53 55.5 3699 3690.62
15.08 425 3548 3659.78
1834
29 (163) 15.49 39.5 3922 3949.77
16.6 425 3906 3929.65
16.43 435 3777 3823.01
1833
30 (164) 17.28 455 3798 3830.24
18.26 455 4013 4016.36
13.52 36.5 3704 3809.52
31 1824 14.46 41 3527 3657.71
(173) : :
15.4 43 3581 3679.31
17.1 435 3931 3947.85
32 1822 18.97 47 4036 4036.88
(175) i :
20.35 53 3840 3836.13
33 1781 11.38 33.5 3397 3650.7
(216) 13.49 35 3854 3915.88
o 1767 18.04 51 3537 3581.69
(230) 18.21 52 3502 3544.86
Andesite-B
1800 15.67 35.5 4414 4432.41
35
197) 15.3 37 4135 4215.46
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Andesite-B
3 1793 18.34 41.5 4419 4425.87
(204) 17.85 42 4250 4275.53
15.65 38.5 4065 4152.25
37 1726 16.1 40 4025 4109.59
(271) i :
15.7 39 4026 4118.99
i 1722 12.57 29.5 4268 4350.98
(275) 15.48 36.5 4241 4296.97
15.75 375 4200 4260.35
1721
39 276) 15.95 41 3890 4000
16.32 40.5 4030 4108.65
1715
40 (282) 15.42 36 4283 4331.09
16.3 37.5 4347 4374.24
41 1707 16.44 41 4010 4089.05
(290) - -
16.47 43.5 3787 3896.1
1704
42 (293) 15.31 37 4138 4217.43
18.51 45 4113 4139.83
43 1655 18.5 46 4022 4054.05
(342) 18.6 47 3957 3991.13
18.63 48.5 3841 3880.15
“ 1655 18.28 45 4062 4096.49
(342) 18.32 455 4026 4062.29
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Fig. 4. Relationship between thickness and elapsed time in
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Table 3. Nos of each andesite
Specimen No. Nos Specimen No. Nos
4 835 11 1611
5 540 12 1150
6 561 13 1569
7 500 14 1194
8 1044 15 1569
9 1046 16 1725
10 1337
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