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Agenda

 Where | come from
« AIS data

« Ship failures

« The STAPS model

* Some examples
— Great belt
— Halsafjorden

— Baltimore and USA bridges
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Member of PIANC Working group 215

« Started 2018
* Almost complete

« Hopefully going to
MarCom in October

Report No. xxx—

ACCIDENTAL IMPACTS FROM SHIPS ON &
FIXED STRUCTURES

Design Considerations, Working Group 215 ]
|

RISE — Research Institutes of Sweden

N



AlS Data

* Mandatory on all ships > 300 GT

» Transponder sends a dynamic signal

every 3 - 10 second and static signal

every 5 minutes
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Ship failure (1/3)

Ship speed (knots)
1 0,5000-1,5333
[ 1,5333-2,5667
[ 2,5667 - 3,6000
3,6000 - 4,6333
7 Tl 19N \ %&%\%ﬁ [ 4,6333- 5,6667
[ 5,6667 - 6,7000
[ 6,7000-7,7333
[ 7,7323-8,7667
B 8,7667 - 9,8000
@ 2,8000- 10,8333
B 10,8333 - 11,8667
B 11,8667 - 12,9000
B 12,0000 - 13,9233
Bl 13,9333 - 14,9667
B 14,9667 - 16,0000
Allman trafik
Open seamap

Google Maps

1. Drifting failure

2. Sharp turning
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Ship failure (2/3)
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Ship failure (3/3)

AlS timestamp COG |Heading | SOG
2023-03-02T02:23:23 | 161.9 | 152 93
2023-03-02T02:23:33 [ 151,6 | 152 93
2023-03-027T02:23:42 | 152,3 | 152 94
2023-03-02T02:23:53 [241,2 | 158 1.7
2023-03-02T02:23:59 154
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Pedersen's categories vs. failures

Missing turning point
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STAPS — Ship Traffic Allision Probability using
monte carlo Simulations

: Bassic shi . . Lateral
1 Gather input il A S SR SR
e N
AlS Data
o Failure rates Tempospatial
) World
. Traffic volume
«  Route layout ‘ Failure \
—  Ship models
. I |
—  Spatial layout , p L _
Failure type Duration™ Angle™ Speed™ Direction™ Speed™ Direction™
— Environmental conditions

2. MonteCarlo simulate input parameters

Simulation

3. Run manoeuvre simulations in fast time

4. Compile result and analyse mitigation options

N
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Starting points in a simulation

RISE — Research Institutes of Sweden
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Gathering of start values

Wind direction = 185°
Wind speed = 6.34 m/s

Current direction = 165°

Current speed = 0.37 knots

Ship speed= 12.4 knots

Repair time for the failure= 12 min
Lateral offset= - 73 meter
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Remaining failure
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Great belt bridge (1/3)

Ocean Engineering

FLSEVIER journal homepage: wen_elsevier. comflocateloceaneng

A method for risk analysis of ship collisions with stationary infrastructure (585

using AIS data and a ship manoeuvring simulator

Axel Harteborn ™™, Jonas W. Ringsberg ®

':“ud -mwn&mum@m
sty of Tesbrology, Daper . ier rad Mritims: Srices, Division of Marin Tadolag SE-412 96, Sy, Sredon
Svenetiup

ARTICLE INFO AESTRACT

Eraords: The study presents 2 methodalogy that uses AIS data and 2 ship manceuvring simulster to simalate and analyse

ALS memlyas mring traffic schemes with regard to risks for accidents. An event idertificatian method is prosested, which is

Allizion cacrgy needed for the anddent soenario part of the methodology. This is based on AIS data, where the Great Balt VTS

I“"“*’“’j:“ ares weas meed to verify the . Threa events thae could resilt in ship-bridge allisicns were modalled

;ﬁ““"". = and simulaned in the Smulsme drifting ship, sharp tuming ship and miss of furming paint. The Momte Carls

iy g s mashod was used o perform large mumber of simalator runs, includig 2 paramesr sensitivity analysis. The
o of @ shiy all i Great Balt Bridge was calculsted to be 0.007. AnalysSs of the ship-bridge

allision cases was shown ta be dowsinated by the avent drifting shig. This evat has 2 relatively Jow kintic ergy
at the fmpact, and the expected allisice ecargy far a 1,000-year allision comesponds to a 178 m tacker with
57,570 DWT and ship spead 145 knots. Finally, this shudy presents 2 mitigarion analbysis, which shaws how the
probability ef allisions can be redured by reducing the siip speed or alering the traffic separatice scheme.

1. Introduction hase o s the masber ofalliions, i e masber of hips md .
o the cmmarion facror. There il e 1 or hawy the
The advancement in bridge building engineering ding the 20ch e e ———— :

century created an oppornmicy to bulld large bridges dhat qpam over oy o b ectimated nsing dmmlmherofacnderm(o(llhmmfo(
it vraterorzye with intensive chip eraffie. Rick analysia waz uwed 22 the mmcm,m&dwﬂmm}wm Since e
mechod o enmure that the bridge design and watervray maffic fulflled T o the eobar oF o
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expeceed afety ctandards Decpite this, 34 major bridge collapses
sccurred in the period from 1960 to 2007 that were cauzed by chip-
bridge allizions (def: ship collizian with 2 bridge), which resulted in
the loss n{mﬂnns-mhm{-m-{‘ro_ 200%). n addition o emd-

in the area of interess, the accuracy of the value of the calculaed
canzation factor depends on these data. Hamel =t 2l (2011) and Pearros
eral ﬁlﬂlﬁmdﬂ:uodywmmnmlymmm:ofﬂlxndmu

are reported in accid i hence, the iom factar

d service loads that form the basis of the srength designof 3 recimoned (and, chereby, the probability of accidents).
lm@mmxawﬂ:maﬁgﬂhmﬁm‘fﬂm This A o hometlon b shoreenra:
ings in the determination of the cansation factor in the rick analysis. T
In Burop, the orms end standsrds for all buiding codes are ings in on = -

dy d in the B de. In B de 1, general ar= pro-
posed for the calculadon of accidental boads to be used in the design of

uses the approach praposed by Hollnagel e =1 (2006) to identify soe
narios that lead to accidents, together vith ATS das, to caloulae the

ridges (CEN, 2006). For thip-bridge allisions, these aquations are hased
on Bq. (1) with eference to the research presented by Fuiii (1923) and
Mlacduff (1974):

No N xPe 1

* Comsspanding authar. SSPA Swedem AR, SE-400 22, Gotherburg, Sweden
Eemmi addrese Al Horebornifsspa se (A Hirtebarn).

‘hetps:dalorg 10 1016/j.oceaneng 2071 109396

probability of ship callizions with fixed infrastructure; this approach is
applied in the sndy as chipbridge allision Holinagel et sl (2006)
proposed that there are different “layers” leading to an accidens that
should be amemed roct cause, event and the accident itzelf. Par
example, am offi h falls asleep [ ], the chip canti

Pt 2 paming point [even] and ultimatel; grounds [scrident]. The

mzﬂdﬂbﬂmmwmmfmllmzﬂl Accepied 25 June 2021

Availablie anling 3 Taly 2021

00ZT-8018,% 7021 The Anthoes. Published by Elcevier Ttd. This is an open accec article mnder the O BY liconse (hep:/orestivecommers. org/licenses, by, 4.0.).
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Great belt bridge (2/3)

2 simulation examples
» Missing turning point
« Sharp turning
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Great belt bridge (3/3)

LR
LR
s %8 e
L
L Y
% % e
LR T 2 2
K3 Y .. sy | R Kory
“ &‘ (Y - X ' VAN it e
2 %y ‘ LY 7 | /,_ - =
.. Ve {2 ! b
‘. \ i 4
. ; 2
> (
/ )
; (
. .
Jo 5B ¥
1 _,’ | 3
) - e
.2 \ &2 .
i / v \
o i‘l ¢
o/
Sl L: ds Frolurde
\ - 13
- -~ > 21 o
? S & 28 Svenstrup
- o7 N B T <
=~ ; =% g 720
- 4
\\ s -3 > . Tambor
= - "
: P O e
' / o{;’i\ %Mt & 25 s rgfgskoy,
\ 1 ‘t Fi3)Y 10t SN - T - Y
\ ; w5 . R e f ; ’.8
. : > S A B - = S 7
o i -5 1 1014
R | \ = \ 100
A \ wisen |, ne
o c ¥ z i - Horsar
| \ X P \ 4 "
. X \ 22 5 y 3 ’
A \
B\ ' ~ 1/ 104 \‘ -------- - > '8 14 Bon
- ’
! [ e S ~
' o S ~ (- - A
Rk . 42 » o
14
~
aim Havn Sagfyr . 3
4540 = s o

N ¥ A ey ¢
7 - & v v
4s45§t 7 78 -
A ¥ ! ~ /
N
'

= A —21
Yol
Knuisnoted | A& oY
WKG 108 12-40M & Y ~ g
‘_/ A: 1A wor !

b \
£ N\
t y s \
o v v \
W Bl ) 7 M Y
s ~ M2, ',// e 4 - | '
“ f i EGHOLM
v ol )s FLAK
) 7 7 (i 1
4
5 1 ‘0 f " Lechioved
’ | . ; | \ b Y
y \ I % 1]
' A i g At

RISE — Research Institutes of Sweden

* From one accident every 140 year
* To one accident every 210 year

* Mostly reduced the allisions of ships
with high speed
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Examples from Halsafjorden

— « Turning at the wrong location

» Setting the wrong course at the
turning point




Energy map — Halsafjorden
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Baltimore Dali and example

2024-03-26 05:22:35
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WasingtonPost and NewYork Times

Tacoma Narrow Bridge T

o ~ : ..\*;;"‘T
St. Johns Bridge i

Tlf

PO ¢ ‘m“"x* ,;‘ George Wasmngton Bndge
- Lewis Clark Bridge DR 2 o .

\ d 'v,_)' ‘J \m

. D e AR -2 -

K

L J

Goldengate Bn dge ''''

‘ - ' ‘.. .
o
Jose

Oaldand Batjsar Bridge

. o NEw Vo
e a T i\
4 : :

RISE — Research Institutes of Sweden

N



QUESTIONS?
AXEL HORTEBORN
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