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EPRI SOV 2% (EPRI, 2017)
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Develop building
structure model

Develop piping structure
model incorporating
experimentally validated
Tee-joint, elbow, etc.

2

Define an earthquake

ground motion scaled

to design basis
earthquake

Develop coupled
structural model of
Building and Piping

“H|

y

Conduct a single THA

L]

Obtain prior SFC using “EPRI SOV
method”

¥

Define “selective seismic intensities
{a*)” based on the prior SFC

¥

Iterate the processfori=1to N

¥

ST o2

Conduct additional NTHAs in multiple
earthquake ground motions scaled to
particular seismic intensity a;*

Define earthquake

ground motions

Y

Calculate failure probabilities at this
selective seismic intensity

¥

Update prior SFC based on these
additional failure probability
information using Bayesian updating
(finally, obtain posterior SFC)
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EPRI SOV(Separation Of Variables) 2%

« Factors of safety and variabllity
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« Seismic fragility curve
— Use standard normal distribution table by transforming lognormal
variables to normal variables
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» This study used 21 earthquake ground motions.
» Building was 4-story building and piping was installed in 3th to 4th floor.
o T104/T114/T125/T135 are 2 inch piping joint.

Longitudinal Branch Line

] i
2 TG ~
- 25 o
N Ty Ceiling
k= A0 Box
y . Beam ~1 - Cross Main Line +
A Q=) ~=4A Transverse
_ | Beam # | Branch Line Pipe Type |
H P —— Green: 25 mm Pipe
g A __Beam #1 Beam # . SSEN Sky: 100 mm Pipe
= \\
5 | Beam # | Numbers @ T-joint
. o) :
% 9.1m |

10 Ryu, Y.; Kwag, S.; Ju, B.S. Fragility assessments of multi-story piping systems within a seismically isolated low-rise building. Sustainability 2018, 10(10), 3775.
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Ju, B.S.; Gupta, A. Seismic fragility of threaded Tee-joint connections in piping systems. International Journal of Pressure Vessels and Piping 2015, 132, 106-118.
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MLE Proposed MLE Proposed MLE Proposed MLE Proposed

231 43 231 43 231 43 231 43
(=11-21) (=1+2:21) (=11-21) [(=1+2-21] (=11-21] (=1+2:21) (=11-21]) [=1+2-21]

0.986 0.984 0.987 0.990 0.990 0.991 0.993 0.994
0.045 0.049 0.039 0.033 0.036 0.036 0.030 0.036
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