Supplementary Information to ''Bayesian Updating of Pole-Cable Systems

for Damage Quantification after Sequential Extreme Events''
Prateek Aroral”, Luis Ceferino', Zigi Wang!, and Michael Lindsey?

'Department of Civil and Environmental Engineering, University of California, Berkeley, CA
2Department of Mathematics, University of California, Berkeley, CA

“Correspondence Email: arorap @berkeley.edu

1 Arora, September 30, 2026



a) Time Based

12 -
=9 x MAP 0
10 i O True 35
g 7 8
S g 4 g
z 11 g
S 14 3
% 6 (4.05x10%, 5.26x105) -t
Zz 18 2
v 4 1 21 A
25
2 -
£=9 0 —
T
R ] -0.87 o
—
g 17 X
Z 7 e
s é 2.6 .§
2 -, -3.5 E-'J
x , 4.76x105) | §(4.05x10%, 4.76x10°) 43 B
: (@]
' 1 52 M
E. 2
-é -6.1 9
i T T T
£=9 0
= ] 2.7
o
g 5.4 9
Z 1 —
813
‘?3 0
— 6 -11 ©
% (3.87x10%, 5.04x10%) (3.87x10%, 5.04x10%) &
z & S 149
v 4 1 1 16 A
-19
2 m _
10 20 30 10 20 30 10 20 30
K1 (x10% N/m) Ky (x10% N/m) K1 (x10% N/m)

Supplementary Figure S1. Log-posterior surfaces for estimating the stiffness parameters K; and
K> using the 40 s Northridge-Newhall ground motion response. Rows show likelihoods based on
time-domain response, frequency-domain FFT amplitudes, and normalized cumulative FFT energy,
while columns show € = 4,9, and 16. The black cross marks the maximum a posteriori estimate,
and the red circle marks the true parameter values.
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Supplementary Figure S2. Posterior distribution of K| and K; using information on left sensor
only.
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Supplementary Figure S3. Stress—Srain relationship of wooden pole fibers.
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Supplementary Figure S4. Pushover curve match for the simplified model and fiber model
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a. My, IAT = 36.98 b. 6,, IAT = 287.16
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Supplementary Figure SS. Trace plot for posterior parameters for low-fidelity representation of
the wooden pole for updates with one walker.
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Supplementary Figure S6. Trace plot for posterior parameters for low-fidelity representation of
the wooden pole for updates with 20 walkers using Teleport MCMC algorithm.
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a. Left pole: M,

b. Left pole: 6,

c. Left pole: M),
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Supplementary Figure S7. Parameter Updates after each event when information on both the
poles is available during 100%, 200%, and 300% of scaled ground motion recorded at Newhall
Station during 1994 Northridge earthquake.
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Supplementary Figure S8. Parameter Updates after each event when information on both the
poles is available during 200%, and 250% of scaled ground motion recorded at Newhall Station
and Rinaldi Station respectively, during 1994 Northridge earthquake.
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