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Three Failure Mechanisms
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(a) Overturning (b) Sideslip (c) Yaw steer
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AHB Wind Zones

August 2022

Wind comes from Perpendicular or
Oblique Angles

Critical wind speed vs. wind angle for an unladen HGV travelling north
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Figure & - Theoretical effect of wind angles on critical wind speeds for an unladen heavy goods vehicle (Hemingway & Robbins, 2019)

Critical Wind Speed vs. wind angle for unladen HGV travelling north
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Figure 7 - Theoretical effect of wind angles on critical wind speeds for an unladen heavy goods vehicle (Hemingway & Robbins, 2019)
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The Critical Wind Speed is when the Risk of a wind related incident may occur,
It is related to the speed of the wind vs the speed of the vulnerable high sided
vehicle.
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- Critical perpendicular wind speeds of high-sided vehicles from literature (® purple dois) (Baker & Soper, 2018) (Hemingway & Robbins, 2019) and from
aurecon previous incidents on the AHB and Manukau Harbour Crossing (® red dois). Line of best fit = derived perpendicular critical wind speeds used for this
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The number of high sided vehicles on the
AHB is not related to the weather

Average number of high-sided vehicles on the AHB per minute
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Figure 14 - Average number of high-sided vehicles on the AHB in any given minute across a 24-hour period
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Table 2 - AHB High Winds Operations Manual — Copy of Restrictions Summary

Hypothetical Scenarios Considered.:

= Swap to storm flags (regardless of = 70 km/h advisory speed
_ direction) + Messading
Scenario A: No restrictions to vehicles Reduce Speed - ndouse
. . . - High Sided Vehicles | Motorcyclists Take Exira Care
travelling over the AHB during a Wind Event : oo
) ) ) " R_&mqve all flags (regardless of = 50 km/h advisory speed
Scenario B: Lane restrictions as per Waka 2 g | || = Messagng;
Kotahi AHB High Winds Operations Manual | vinesse | ™" - stong Wing Gusts
- High Sided Vehicles | Motorcycles Detour via SH16/13
Scenario C: Lane restrictions in AHB High BT ————— R ——
Winds Operations Manual + Enforced speed brefng  Afemating leeward lanes closed
; H © Lane closure resources standby © Messaging:
|Im|tS . L AMBER 75+ km/h g0+ kmh | Shift MLB into 4/4 . S::::Wmd&lsls
Scenario D: Lane restrictions in AHB High etk g CoTERSE S obey Speed signs
Winds Operations Manual + Enforced speed * Remoe al persomel fomsiucure |~ 43h SdedVeicsMolorycits Defour v
limits + Enforced detours
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Summary of Risk Profile for each Scenario

Approximately 20 times in 1 year

Approximately 1in 1 year

Approximately 1in 10 years

Table 10 - High-level risk profile of wind related vehicle incidents on AHB under the four hypothetical scenarios

Approximately 1 in 50 years

Medium to long duration high
congestion and travel time
costs.

Fotential bridge damage.

FPotential deaths and/or
SEerious injuries.

Medium to long duration high
congestion and fravel time
costs.

Potential bridge damage.

Fotential deaths and/or
Serious injuries.

Medium to long duration high
congestion and fravel time
costs.

Fotential bridge damage.

Potential deaths and/or
SEerious injuries.

Medium to long duration high
congestion and fravel time
Ccosts.

Potential bridge damage.

Potential deaths andfor
Serious injuries.

MA - Short duration high congestion -  Short duration high congestion - Short duration high congestion
and travel time costs and travel time costs and travel time costs
- Avoided trips. - Avoided trips. - Avoided trips.
MA MA - Short duration minor travel - Short duration minor travel
time costs. time costs.
WA WA MA - Short duration medium fravel

* Scenarios A & B assume drivers continue at 80km/h

time costs for commercial
wehicles and buses.




Risk of changing the closure speed from Harbour bridge closed at critical wind speed
90km/h (current situation) for vehicle doing legal speed limit (80km/h)

Critical wind speed - perpendicular

" 5 &
120
$ Critical vehicle speed
= [>) ) = 80km/h.

Wind at 90km/h closure line \-/'

<

Lpey
"

™ AV

{7

o
4
Wind gust speed (km/hr)

0 20 40 60 80 100 120

Vehicle speed (km/hr) %

aurecon



Risk of changing the closure speed to Harbour bridge open at critical wind speed for vehicle

95km/h (proposed situation)

Critical wind speed - perpendicular
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We have a safety buffer zone with the

current recommended speeds
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Conclusions

Closing the AHB at wind speeds of 90km/h is
adequate.

There is an opportunity to improve safety on
the AHB by making the advisory speeds
regulatory. This would lock in the current
advisory safety buffers.

Questions or Comments?

Watch here o/
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blair.monk@aurecongroup.com
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https://protect-au.mimecast.com/s/bcPPClx113c7Zj9JsyGVw6?domain=youtube.com
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For more information please contact:
blair.monk@aurecongroup.com

linkedin.com/company/Aurecon
youtube com/user/AureconGroup
twitter com/Aurecon
facebook.com/Aurecon

instagram.com/Aurecon
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