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Figure 6. Correlation of a*b* values with onsite photographs.

3.2 Weathering effects using Image Analysis

The rock weathering gradation was determined using JudGeo's working face software. In Fig. 7,
black (14%) and blue (28%) areas indicate weathering grade I-11, while approximately 33% coverage
of green corresponds to weathering grades III-IV. The rock slope exhibits weathering grades [V-V,
with 9% yellow and 4% orange color coverage. Yellow, orange, and red colors (12%) indicate rock
decomposition into soil, with red representing vegetation. The simulated input data for a*b* values
range from 2 to 20. Vegetation in the soil can loosen rock masses. Analyzing the rock mass allows
quantitative determination of potential failure mechanisms. Slump slides occur in Grade VI
weathered rock, transitioning from steep at the head to flat at the toe, indicating a transition to soil.
Debris flow can occur in Grades V and IV, with fragmented rock and water-laden soil rushing down
mountainsides. Weakened outer rock causes rolling rocks on Grades III and II, leading to rockfall,
block glides, and landslides. Plane failure occurs in Grade I, characterized by a straight stress crack
separating two portions on an inclined plane. De Freitas et al., (2009) established a weathering
gradation scheme from Grades I to VI, where Grade I rock is stronger than Grade VI due to
weathering weakening. Marinos, (2017) assigned rock grades RO to R6, with R6 indicating the
highest strength and RO the lowest. Higher UCS values obtained with the Schmidt hammer
correspond to low weathering grades (Aydin, 2015).

Figure 7. (a) Outcrop of the Gubir slope; (b) Final result of the image analysis for the Gubir slope.

4 CONCLUSION

In mining and civil engineering projects, it's important to understand the properties of rocks on or
within the project sites. This study focused on analyzing the color differences between unweathered
and weathered rock surfaces. Weathered rock zones often indicate weaker stability and discolored
areas on the rock surface. The color analysis revealed that as different types of weathering occur, the
fresh rock surfaces become discolored. Chemical and biological weathering are significant factors
contributing to the discoloration of the rock surface. Comparing unweathered and weathered rock
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surfaces showed differences in color analysis data. Areas with high redness (a*) and yellowness (b*)
indicated different mineral content compared to darker areas. The CIELAB color surface method
proved to be effective in analyzing colors. Image analysis was found to be a cost- and time-effective
approach for studying weathered slopes. However, it is recommended to conduct additional tests on
different rock slope locations to ensure accurate analysis and minimize the risk of misjudging a slope
based solely on surface weathering. This investigation specifically focused on a metasedimentary
rock in the northern region of Peninsular Malaysia.
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