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Semi Probabilistic approach to . B
. * Problem: Reduce costs for maintenance of (historic) bridges in Amsterdam
reduce maintenance costs of « Previous solution: Based on calculation values
WOOd en p | |e fo un d ations * New solution: Based on probabilistic approach
* Challenges: Obtain data for probabilistic approach
. * Conclusion: What are the benefits
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« wooden piles under historic bridges (> 200)
| « limited possibility for inspection
- « bacterial degradation
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* Pile properties: '111T‘ 'TI'IT
i « Bacterial degradation -> Poi] il B | -
Pile geometry e e o svengh Pile-soil interaction
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Monster * Structural assessment: g
* Check timber strength (fy;.,./) is sufficient to carry l
stress (f;;) due to top load
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* Geotechnical assessment EF ° g 88 =
* Check whether pile-soil interaction is enough to 5
carry top load
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Solution with calculation values
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input variables ' input variables
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UC < 1: approved
UC > 1: failing

* Leads to assessment values (E, and R,), corresponding with

Towards a (semi-)probabilistic solution

Probability distribution of strength and resistance

N stress i
Use calculation values for some parameters: E R timber strength
a a
o Timber strength (ag)
o Pile-soil interaction (cg) E
Safety class prescribe accepted probability of failure
—
Safetycl. | B st | Oiseo) | Persr | Porcsro — normal stress
ccal 18 0.104 0.075
cc2 25 |07 08 0.040 | 0.023 ve E,
cc3 33 0.010 | 0.004 T

probability of exceedance

ISGSR 2022 | Reliability Assessment of Existing Geotechnical Structures
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Monte Carlo analysis Applying a probabilistic model

Safety class B Qs | Meeo) | Pescstr Per eo Required samples * Get enough data
ca1 18 0.104 0.075 300 P f
cc2 25 -0.7 0.8 0.040 0.023 1000 oFertorm me.asurements on
ca 33 0.010 0.004 5000 eXtraCted plles
o Send divers to inpect piles on site
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Pile diameters and bacterial degradation Bayesian model -

Variance within bridge << over all variance

thickness degraded IayeL degraded layer

\ .
bridge mean/( \ diameter (top)
/ |

individual pile

I
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Bayesian updating:

Bridge data “+” Amsterdam data =>
data per pile in bridge incl. std. dev.

390 1330 RO ZP WP TP M 49

Pile top diameter
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Samples and unsampled piles

GUl impression (input)
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