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Mancheol Suh, Insun Song and Huisoo Choi, 2001, The Structural Safety Diagnosis of Three-Story
Pagoda in Bulkuk Temple Using the Probability of Failure. Journal of the Korean Geophysical
Society, v. 4, n. 1, p. 57-69

ABSTRACT: We have carried out a nondestructive close examination for the purpose of the structural
safety diagnosis of the Three-Story Pagoda(Seokga Pagoda) in Bulkuk temple in the city of Kyungju,
Kyungbuk, Korea. Ultrasonic wave velocities were measured at 456 points of the pagoda comprising 44
blocks to estimate the mechanical properties of rock blocks constituting the pagoda. The measured velocities
have the range of 1217 to 4403 m/sec with the average of 3227 m/sec. The empirical relationship between
the ultrasonic velocity and the uniaxial compressive strength yielded the estimation of strength of each
block, ranging from 134 to 844 kg/em® and averaging 463 kg/cmz. With an assumption that the strength
of each block is described as a random variables having a normal distribution, we calculated the probability
of failure of rock blocks of the pagoda. Our investigation revealed that the probability of the structural
failure due to the weight of higher blocks is very low. However, the probability of partial failure around
contact area is substantial, which is consistent with the appearance that the edges and the corners of some
blocks were broken off. The platform under the body of the pagoda appeared to be structurally weak
as the probability of tensile failure of the lower platform is up to 18%, and diagonal fractures are shown
where the probability of failure is high.

Key words: Three-Story Pagoda(Seokga Pagoda) in Bulkuk Temple, probability of failure, structural safety
diagnosis, ultrasonic velocity,

(Mancheol Suhb, Insun Song and Huisoo Choi, Nondestructive Research Lab. Cultural Property, Kongju National
University, Kongju, 314-701, Chungnam, Korea, e-mail: mesuh@knu.kongju.ac.kr, isong@kongju.ac.kr)
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22 27) 27 549 259 6860 12332 0556 556 2782 170 287 1469
2% 54 26 580 287 14593 16932 0862 862 4309 2.17 427 3015
1= 27 25 564 287 17494 16932 1033 1033 5166 250 548 4325
15 841 24 495 244 25674 35259 0728 728 3641 212 418 2946
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- 65 -



Fig. 9. Contact between Okshin and Okhae in the third story of the Seokga

Pagoda.

Fig. 10. Okshin of the third story of the Seokga Pagada showing the corners
and edges broken off.
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=Y P(kg) L(cm) b(cm) d(cm) St(kg/cr’)  Tave (kgfer) Tstd (kg/cm) z (%)

B 14850 196 206 30 23.55 292 1.74 -3.25 0.1

A 14850 253 226 30 27.71 32.8 4.66 -1.09 13.79

At 14850 228 193 30 2924 33.6 8.00 -0.55 29.12
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