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Rock Mass Stability of the Buddha Statue on a Rock CIliff
using Fracture Characteristics and Geological Face-Mapping
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Abstract The subject of this study is the Maae Buddha statue in granodiorite of the Mesozoic Cretaceous period,
which is concerned about stability as a standing stone cultural property located in 00-dong, Gyeongsangbuk-do.
For stability analysis, three-dimensional face mapping, geological properties of joints, three-dimensional scanning,
ultrasonic velocity, polarization microscopy, electron microscopy analysis and XRD analysis were performed. In
addition, the safety factor of the Maaebul was calculated by analyzing the damage status investigation,
stereographic projection analysis, rock classification, and limit equilibrium analysis. The types and scales of
damage and possible collapse by section depend on the degree of weathering of the rock and the orientation
and characteristics of the joints, but wedge-failure and toppling-failure are expected to be small-scale. The safety
factor of Maaebul in dry and wet conditions is less than 1.2, so stability is concerned. The types of damage
were mainly observed, such as exfoliation, cracking, granular decomposition, and vegetation growth. The
Maaebul rock is granodiorite, and the surface discoloration materials are K, Fe, and Mg. The 4 sets of joints
are developed, J1 is tensile joint and the others are shear joint. The uniaxial compressive strength estimated by
ultrasonic exploration is 514kgf/cm2, which corresponds to most soft rocks and some weathered rocks. Rock
classification(RMR) is estimated to be grade 5, very poor rock mass. These technique along with the existing
methods of safety diagnosis of cultural properties are expected to be a reasonable tool for objective
interpretation and stability review of stone cultural properties.
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Figure 1. Front view of the Maaebul stone cultural statue
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Figure 2. Front view map by type of damage for the Maaebul

stone cultural statue
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Table 1. Percentag

o
e

type of damage for the Maaebul statue.

ek flAe 24 HRE(%).

of damage by direction and location by

type damage by direction (%)
front left back | right | total
crack (mm) 9302 | 5953 | 6459 | 5948 | 2766
8 0 2 4 33
exfoliation 1467 | 1190 | 3791 | 2455 | 21.29
granular 328 | 2147 | 5782 | 1950 | 2230
decomposition
breakage
breakaway 321 3153 0.00 0.43 7.89
discoloration 2049 | 5311 | 6731 | 2233 | 3898
microbial habitat 1.07 - - - 0.35
herbaceous
arowth 1.9 1396 | 4.00
soil deposition 2442 | 2090 | 3815 | 1508 | 24.03
surface
contamination 150 0.60 1887 | 462 5.60
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Figure 3. Distribution map of ultrasonic velocity (P wave) for
Maaebul statue
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Internal
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Rating
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Very poor
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Dry

Condition of | Intersection

groundwater

Condition
Planar

Spacing
(m)
15

>05

5~15

RQD(%)

Uniaxial
compressive
138
~ 47

strength
(kg/cm?)

S

Table 3. RMR of rock mass for Maaebul statue
Score

Maaebul

fac




The Journal of the Convergence on Culture Technology (JCCT)
Vol. 9, No. 1, pp.539-544, January 31, 2023. pISSN 2384—-0358, elSSN 2384—0366

~a
X0
K0
ol

ATk

3t

3500 AA]

14 Ak

9]

7] Ao} s

o
T

2latel

5. Ofojoqzh
Table 5. Safety factors for dry and wet condition of the Maaebul
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