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From this... to this

* ‘Normal’ velocities with an
unknown basis

 Exercising judgement about:

* Well-described velocity data sets

» Calculating outcome using data:

» Degree of exposure or difficulty
* Vessel size
* Laden state
* Berthing angle

 Exercising judgement about:
* Abnormal impact factor

N
N

* Berthing velocity measurements
» Ship mix

* Displacement mix

* Berthing angle distribution

+ Calculating design event

consistent with desired ARI
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Velocity data

ransport Infrastructure

BERTHING VELOCITY ANALYSIS OF
SEAGOING VESSELS OVER 30,000 DWT

Berthing velocity [m/s]

DWT

Functions fitted for vO and a as f(probability of exceedance)
v(DWT, P(Non-E)) = vO(P(Non-E)) + a(P(Non-E)) ¥ DWT
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Berth characterisation

« Quantitative:
 Site data
comparison with
WG 145 Type A
data set

« Qualitative:

« Validation by
comparison with
WG 145 berth o
classification Function modified by site factor
descriptors

ocity [m/s]

Berthing vel

v(DWT, P(Non-E)) = (vO(P(Non-E)) + o(P(Non-E)) * DWT) * (site factor)
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Displacement distribution and consideration of berthing angle

Dead weight factor
(proportion of DWT)
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We then step through this process millions of times
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Characteristic berthing energy
__ 2000 1000
2 1800 ; 900
% 1600 5 800
am}o <. 700 + Characteristic energy 4
£ 1200 2 600
c
E 1000 g’o 500
3 w0 g 400 |
S o £ 300
= LY
§ @ 200
E" 200 10(()} |
ol - e —
0 20000 40000 60000 80000 100000 120000 140000 0.1 1 10 100
DWT (t) ARI (years)
e 3
—_ aurecon
9
b’hT' g dean
fbnj-&.ﬁ

So, what about the abnormal impact factor?

Effect that a fender failure would have on operations Importance of the fender
Frequency of berthing v
Berths with very low approach velocities v

Vulnerability of the structure supporting the fender or fender system Importance of the fender and structure
Range of vessels using the berth v

Hazardous cargoes Importance of the fender and structure

» Half of the considerations are inherent in derivation of the
characteristic velocity

» What remains are considerations about the importance of the berth
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Importance level and design energy
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‘Normal’ energy Characterlstlc
Concludi ng remarks using Brolsma energy using WG
Curve C 145 Type A
. Berth
* Systems designed toold charactensat,on
standards are not necessarily Sh,p i
Wrong _ Laden state
- Can we collect berthing velocity 5
data as an industry for the ¥ o -

benefit of all?

Characteristic

energy using
Monte-Carlo
simulation
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Follow us on
‘www.twitter.comiAurecon

Join us on
www.facebook.com/Aurecon

BeY\  Walch us on
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Follow us on
www.instagram.com/Aurecon

Follow us on
www.linkedin

Follow us on
www.slideshare.net/Aurecon
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