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Real-time predictions of embankment settlement

> Background & purpose
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Real-time predictions of embankment settlement

> Motivation & literature review
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Time-based auxiliary Bayesian updating framework

> Driving Bayesian analysis

BUS &

Subset Simulation
(Straub and Papaioannou, 2015)

Driving Bayesian analysis with driving data y*
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(a) Subsets Q; with probabilities P(€);) obtained
from the driving analysis

(b) Driving predictions

> Target Bayesian analysis

Selection of target samples
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Predictions
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i=0

(Au, 2007)

Target Bayesian analysis with data y;

P(0;4) P(O;,) P(O;,) Time
@ @ Target predictions
[
@ @ o © ® \ Each sample in Oj;
(@)
o o =],
Q@ £
Oj L Oj . Oj . Y&  Monitoring data

(c) Subsets O;; with probabilities P(O;;) obtained
from the response conditioning method, RCM

(d) Target predictions
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Ballina embankment, New South Wales, Australia

> Ballina Embankment
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Case 1: Predictions considering M0-M3, respectively

> Predictions conS|der|ng real data from 97 and 324 days
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“Prediction accuracy is |mproved

Efficiency for real-time predictions is achieved 10




Case 2: Real-time predictions considering HPG1

Settlement, m

> Predictions driven by HPG1 profile at Oct. 3, 2013
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Once again, demonstrate the efficiency for real-time
predictions of embankment settlement

11



Discussions & Applications

> Conditional PDF comparisons

Case2: Target analysis driven by HPG1
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Overlap between driving samples and target posterior
samples ensures the success of the proposed approach

12



TC304/TC309 Student Contest on Machine Learning in APSSRA 2020
October 5 2020, Tokyo, Japan

Conclusions
& Summary



Conclusions & Summary

O An auxiliary Bayesian framework is proposed for real-time
predictions of embankment settlement. It starts with driving Bayesian
analysis with BUS by selecting driving data, followed by target
Bayesian analysis constantly performed for target predictions when
new data appears. The proposed approach is illustrated by an
embankment settlement prediction example

O The accuracy of settlement predictions can be improved by
incorporating monitoring information. The proposed approach is
validated by the reference BUS approach, demonstrating its efficiency
for real-time predictions of embankment settlement considering
driving analysis with various amount of driven data. The overlap
between the driving conditional samples and target posterior samples
guarantees the success of the proposed approach
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