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A Study of Engineering Properties and Deformation Behavior of

Weathered Rock Mass
Chow-Won Kang, Hyun-Sik Park and Soo-Lo Kim

ABSTRACT. The six grades weathering system is normally used in weathered rock classification. In this study, fresh and
weathered rock block of grade I to V were sampled in Jang-soo area but samples of the grade VI was omitted from this
study. The variation quantities of chemical weathering indices with weathering degree are smaller than those of physical and
mechanical properties. Increase of Weathering degree is well indicated by physical and mechanical properties such as
strength, hardness, ultrasonic velocity and slake durability result. Especially, absorption and porosity ratio is a good
indicator. As weathering proceeds, a number of the cracks affect the rock deformation. Therefore, stress-strain curves of
weathered rocks in unconfined state are quite different from ones of fresh rocks.
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Table 1. Suggested method of ISRM

Degree of L.
Symbol weathering (%) Term Description

wo 0 Fresh No visible sign of material weathering

Wi Less than 25 Slightly  [Discoloration indicates weathering of rock on major discontinuity
Less than half of rock material is decomposed and/or disintegrated to

w2 25~50 Moderately |a soil. Fresh or discolored rock is present either as a discontinuous
frame work or as core stones
More than half the rock is decomposed and/or disintegrated to a

w3 50~75 Highly soil. Fresh or discolored rock is present either as a discontinuous
framework or as core stones
Majority of rock material is decomposed and/or disintegrated to soil.

w4 Over 75| Completely |1 " original structure of the rock mass is still intact

‘W5 100 Residual Soil |All material decomposed. No trace of rock structure preserved
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Table 2. Summery of rock property results in the study area

Slake
Weathe . | Absorp . durability | Point | Brazilian | Ultrasonic
ring | opecifie| ., |Porosity| Strength | "o i lload test| test | velocity

. o 2
Grade | TV | (o | OO |elem)] o | kefiom?) | (kgflom®)|  (mvs)
4cycle(%)

Intemal
Shore |Cohesion| frc.
hardness | (kgfiem?) | angle
)

F 2712 | 0312 | 0.845 | 1,081 98.40 140.2 120.9 3,805 76.5 2235 | 456
SW | 2.704 | 0.476 | 0.128 845 95.39 120.8 99.2 3,450 67.8 179.7 | 44.83
MW | 2653 | 1.773 | 4.577 621 88.45 86.4 84.78 3,002 388 1543 | 3693
HW | 2.586 | 4513 [ 10.839 | 356 60.60 21.3 38.6 1,562 18.1 832 | 3312
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4.5 Point Load Test
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Fig. 5. Point load test results of the rock sample
for various weathering grades
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Table 3. Chemical composition data for major elements in weathered rock samples(wt %)

Weathering | .
Grade Si0; | AhO; |Fe 03| TiO2 | MnO | MgO | CaO | NaO KO P,0s Total
F 65.081 | 16218 | 420 | 0.662| 0.088 | 2.166 | 4203 | 3275 | 3.441 | 0.113 | 99.447
N 66.392 | 15.588 [ 4.206 (0.693 | 0.086 | 2.284 | 3.176 | 3.137 | 3.731 | 0.111 | 99.404
MW 66.142 | 16.054 {3.898 1 0.681 | 0.090 | 1.893 | 3.753 | 3292 | 3.340 | 0.098 | 99.241
HW 66.612 | 16.258 | 3.517 | 0.542 | 0.086 | 1.631 | 3.658 | 3214 | 3.356 | 0.092 | 98.966
cw 65.016 | 16279 | 4.50 10.734| 0.089 | 2.384 | 3419 | 3.090 | 3.332 | 0.081 | 98.924
Table 4. Chemical weathering index for various weathering grades(molar basis)
Weathering .
Paker index | C.IA. Si0/ALO, STL WPL CLw. AKN.
Grade
F 51.00 49.18 6.81 85.88 14.60 55.44 1.779
SwW 50.23 51.00 7.23 86.39 13.57 58.76 1.694
MW 49.31 50.30 6.99 86.11 13.54 56.73 1.777
HW 48.36 51.07 6.95 86.34 12.93 57.65 1.822
CwW 48.68 52.19 6.78 85.69 13.79 59.02 1.873
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