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ABSTRAGT The bedrock beneath the Chokseongnu pavilion consists of sandstone with alternate dark-gray to light-
brown siltstone and dark-gray shale of the Jinju Formation, where bedding is well developed toward the
Chokseongmun gate. Large to small joints and overbreak from the erosion weathering have been developed in the
bedrock. Besides, water leakage from development of discontinuity planes, fragmentation of shale, crack and joint by
tree roots are observed on the bedrock. While shale and siltstone showed high sensitivity in physical and chemical
weathering, respectively, sandstone indicated the highest weathering sensitivity in both. As the results of structural
stability analysis, the whole bedrock has high instability in wedge failures, and especially section No. II slope is more
instable than section No. I. Therefore, it is necessary for the bedrock to be strengthened by improvement method for
soft foundations and the surface reinforcement. The trees causing mechanical collapse of the bedrock should be also
removed and a water flow prevention measure or a water exhaust are required.
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Figure 3. Diagrams showing magnetic susceptibilities of
bedrock.
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Figure 4. Mineralogical and micro-textural characteristics of bedrock under the Chokseongnu pavilion. (A) Shale of lamination with
quartz-mica layers and carboniferous layers. (B) Siltstone with lamination along mica and quartz layers. (C) Sandstone consisting of
coarse-grained quartz, altered feldspar and micaceous matrix. (D) Cleavage and micropore developed along micro-foliation of shale. (E,
F) Sandstone showing eroded surface of feldspars and covered with authigenic clay minerals.
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Figure b. Specific gravity and absorption ratio on the surface samples and the core samples of bedrocks.
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Table 1. Contents of major elements and weathering index of the bedrock under the Chokseongnu pavilion

No. CSR-1 CSR-2 CSR-3 CSR4 CSR-5 CSR-6 CSR-7 Mean” Mean”
Si02 63.51 52,03 69.19 53.41 65.38 48.63 75.58 51.36 70.05
Al0s 15.60 11.78 11.78 16.82 11.65 15.31 10.40 14.64 11.24
Fe0s* 4.47 5.20 4.25 492 6.39 6.40 3.70 551 4.78
MnO 0.09 0.08 0.09 0.03 0.16 0.06 0.03 0.06 0.09
MgO 1.37 2.92 229 3.01 2.84 3.38 0.96 3.10 2.03
Cal 0.93 956 1.90 5.06 2.23 6.90 0.20 7.15 1.44
Na:0 0.97 0.93 2.37 0.64 1.96 0.49 2.67 0.69 2.33
K0 3.08 261 1.89 4.33 1.76 3.63 1.63 352 1.76
TiOz 0.63 0.66 0.68 0.77 0.57 0.73 0.31 0.72 0.49
P20s 0.19 0.18 0.18 0.20 0.18 0.20 0.13 0.19 0.16
Lor* 8.14 12.80 546 10.99 7.22 12.88 3.93 12.22 5.54
Total 98.97 98.70 99.98 100.20 100.20 98.63 99.53 99.18 99.90
CIAY 70.21 35.26 55.62 52.96 55.75 46.98 6147 45.07 57.61
WPP -26.27 -32.64 -10.65 -29.60 -17.09 -36.63 -8.85 -32.96 -12.20
SAR? 6.91 7.49 9.97 5.39 9.60 5.39 12.33 6.09 10.63
P 84.84 84.71 88.52 81.23 87.16 80.23 90.69 82.06 88.79
STP 83.57 83.01 85.99 80.39 85.67 80.23 89.34 81.21 87.00
WP 41.67 63.82 49.06 63.73 46.34 63.10 41.81 63.66 45.74

Mean"; average value of pelitic rocks, Mean”; average value of sandy rocks. Fe:0s*; as total FeO, LOI™*; loss-on-ignition, CIA”; chemi-
cal index of alteration by Nesbitt and Young (1982), WPI; weathering potential index of Reiche (1943), SAR®; silica-alumina ratio by

Ruxton (1968), PI?; product index of Ruxton (1968), STP: silica-titania index of Jayaverdena and lzawa (1994), WP®: weathering parker
index of Parker (1970).
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Figure 6. Diagrams showing chemical index of alteration and weathering parker index of bedrock.
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Figure 8. Synthetic analysis of behaviors for discontinuity systems. (A) Rose diagram and stereonet plotted on lineament systems of
bedrock. (B) Diagram showing possible fields of planer failures. (C) Diagram showing possible field of wedge failures. (D) Diagram
showing possible field of toppling failures.
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Figure 9. Sectional analysis for structural stability of bedrock shown in Fig. 2. (A) Section No. I: Diagram showing possible fields of
planer failures, wedge failures and toppling failures. (B) Section No. 1: Diagram showing possible fields of planer failures, wedge fail-
ures and toppling failures.
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Figure 10. Mechanical weathering states of bedrock under the Chokseongnu pavilion. (A) Shattered zone with perpendicular cracks to
the bedding plane. (B) Upper part of the bedrock is protruded from the slope. (C) Permeation and leakage of water along the bedding
planes and joints.
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Figure 11. Weathering state of bedrock by secondary pollutants. (A) Brown discoloration by upper part soil and iron hydroxides. (B)
Contaminants adhered to the surface of bedrock. (C) Chloritized brittle biotite along the cleavage. (D) Authigenic kaolinite and halloysite
distributed in boundaries between quartz and feldspars. (E) Scanning electron microphotograph of reddish brown contaminants and
SEM-EDS result.
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Figure 12. Biological weathering and a scanning electron microphotograph of bedrock under the Chokseongnu pavilion. (A) Structural
deformation of bedrock by tree roots pressure. (B) Bryophyte appeared moisture-retensive area. (C) Rock damaged by hypha of lichens
and roots observed under the SEM.
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