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Understanding the residual risks associated with each option was paramount in the production of
this report, and every option has effects on AHB users, motorway and local road networks and
changes to the existing loading patterns of the AHB. This report did not aim to mitigate these risks,
but rather, understand them for future option consideration and development. These residual risks
include:

e user safety risks resulting from pedestrians and cyclists located in close proximity to traffic;

e network impacts resulting from ramp closures to accommodate a path; and

e operational risks stemming from no longer being able to shift the moveable lane barrier to.a
position where 5 lanes could accommodate traffic northbound out of the CBD.

Safety of both path users and motorists was a top priority in assessing the options. Width.of the
path was important when considering the risks to users, as the steep gradient will allow_eyclists to
gain speed rapidly if not mitigated, potentially endangering other path users. Due.to limitations on
the structure, the barrier separating active traffic from path users had to be robustiand crash tested,
but it could not be affixed to the bridge deck. Fencing had to be considered which would prevent
path users from climbing the AHB structure and from climbing over the side. The ability of
emergency vehicles to quickly respond to incidents along the path wasalso considered.

Potential effects on the Auckiand motorway network were modelled using current traffic data as
well as existing information from events which required lane closures on the AHB, such as the 2019
Auckland Marathon. These models were able to analyse the.complexities between existing network
demand, forecast future network demand, modal shift as people return to public transport following
Covid lockdown, path usage, , and traffic suppression to produce heat maps of network impacts.
These heat maps provide a view into the potential impacts a shared path on the AHB and its
resulting lane closures, either temporary.or.permanent, would have on the Auckland motorway
network. Impacts on the local road network were not modelled, however, any ramp closures
involved in option implementation.were’anticipated to have a profound impact on the local road
network. As a result, completesramp closures were avoided in option development wherever
possible.

Structural capacity of the existing AHB was considered in analysis of each of the options, as each
option, the additionalinfrastructure required to safely operate the option, and its resulting shift in
active traffic lanes produced varying effects. This analysis determined that most options are
structurally.viable, however, some restrictions on heavy vehicle loading and/or pedestrian and
cyclist loading will be required.

After evaluating all options, it is evident that while constructing and operating any one of them is
possible, all come with varying levels of risks and consequences. A high level analysis of findings
revealed:

e When locating the path on the west extension, a partial or full closure to the Curran Street
ramp would be required and this is expected to have a severe impact on traffic in the CBD;
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¢ Atwo lane solution would provide greater width and improved safety for path users, but
leads to detrimental traffic flow effects throughout the Auckland motorway network;

e Changes in loading patterns to the existing structure will result in heavy vehicle restrictions
and/or pedestrian and cyclist restrictions for all options except for the two lane shared path
options;

e Any permanent option which does not allow for tidal traffic flow utilising the moveable lane
barrier exacerbates the impact on traffic flows across the Auckland motorway network; and

e  While mitigation measures are available, path user safety will have to be closely evaluated
for all options, particularly as it relates to protecting path users from active traffic as wellas
other path users on steep gradients.

This report does not make recommendations as to a preferred solution. Rather, it presents findings
in an unbiased manner, highlighting the risks associated with each option. This will allow Waka
Kotahi to make an informed decision regarding which option will best achieve the most desirable
outcomes for the users of the AHB and the Auckland motorway and local road networks, and
determine how to best mitigate each option’s risks.
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the centre span options position the path on the extensions allowing shared path users access to the
outside edges of the AHB. To attempt to prevent shared path users from entering the water or
throwing objects off the AHB, a 1.8m high fence which would minimise opportunities for climbing
would be installed in front of the existing AHB parapet. This fence would be highly porous to
minimise additional wind loading on the structure.

This fence would also be installed on the parapet adjacent to the structural overarch for all 2-Lane
options to discourage shared path users from accessing the structure.
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In the peak direction during the AM and PM peak there are upstream capacity constraints where
congestion forms, and this provides a measure of protection against bottlenecks forming at the foot
of the AHB. Consequently, the flows shown in Figures 9 and 10 do not fully reflect demand at these
times, but rather the rate at which traffic can reach the AHB.

Objectives of Traffic Modelling and Analysis
Traffic modelling and analysis attempts to predict what will happen to traffic volumes which exceed
the capacity of the AHB for each option. This is reflected in two outcomes:

1. Traffic congestion: Congestion will occur on the approaches to the AHB, and will propagate
upstream over time impacting adjoining sections of the motorway, city and local roads.”The
congestion will persist until there is available bridge capacity to clear the backlog.

2. Demand reduction: Some customers affected will choose to modify their trip behaviour to
avoid the congestion and delays. This could include choosing the alternative route via SH18,
SH16 and SH20, re-timing their trip to a less busy time, choosing an alternative mode of
transport (including cycling or walking over the AHB on the new facility), utilising public
transport, undertaking a different trip that doesn’t require crossing the harbour, or
cancelling their trip altogether.

While traffic congestion is demonstrated as an output of traffic models'based on existing traffic data,
demand reduction is a human behaviour which requires estimation as an input into traffic models.
Four levels of demand reduction scenarios were utilised in modelling overall impact on the network
from the AHB shared path option scenarios considered. These levels attempt to predict user
behaviour and estimate the number of vehicles which will'no longer contribute to congestion on the
AHB due to:

e Motorists making their journeys via.public transport rather than driving
s Motorists using the proposed shared.path or other active modes rather than driving
¢ Motorists taking a route that.doesn’t use the AHB to complete their journey.

Specific numbers for each of these levels are provided in the Appendix.

Utilising Data Collected from Previous Lane-Reducing Events

The 2019 Auckland Marathon is a recent event involving multiple lane closures and provides some
relevance to the options being considered in this report. It is also a planned event, and motorists are
given advance notice that the two easternmost southbound lanes will be closed so they may plan
their journey-accordingly. Given the disruption to traffic demand due to COVID during 2020,
observed.data from the 2019 marathon has been used to review traffic demand and congestion
impacts under normal operating conditions.

Duringthe marathon the two easternmost southbound lanes are closed under Temporary Traffic
Management (TTM) arrangements for several hours on a Sunday morning and reopen at 11am,
leaving six total lanes for traffic until this time. Access to the AHB for runners is via the Northern
Busway (which is also closed from Smales Farm station). To provide safe separation of motorway
traffic from runners along the section of Southbound bus shoulder lane from Esmonde Road to
Onewa Road. A lane reduction on the motorway mainline is introduced just before the Esmonde
Road on ramp, and access via the Esmonde Road on ramp joins lane 2 under temporary
arrangements. The Onewa Road on ramp then joins the mainline as a lane gain to provide the third
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e TomTom travel time system
e In-pavement traffic detectors

The single-result nature of most models encourages a false sense of accuracy and certainty in the
results. Uncertainty over demand changes is the biggest risk to this traffic assessment. Acknowledging
the uncertainty and testing multiple demand scenarios in multiple models to provide ranges of results
will help present more robust modelling results.

CTM was the primary tool utilised for modelling analysis with multiple demand scenarios informed by
MSM, ADTA and NCI SATURN. More detail is provided on each of these tools in the Appendix.
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A Structures

Engineers undertook a high-level structural review based on a load comparison approach.
Approximate loading from traffic, shared use path, proposed barriers and proposed fencing was
determined for each option and compared against the available live load capacity of the AHB. This
available live load capacity of the AHB was calculated from previous AHB assessments and
strengthening works.

Loading Assumptions & Limitations

Traffic live loads were used for this comparison from previous load assessments. Shared path loading
was in accordance with the Design Manual for Roads and Bridges Standard BD37/01 as applicable to
the box girder structure, which has been used in previous AHB assessment works.

For the critical Span 2 of the extensions, the unfactored equivalent distributed loads utilised.in
analysis are:

e 1,57 kPa for 2.5m wide shared use path concurrent with traffic
e 1.44 kPa for 4.0m wide shared use path concurrent with traffic
e 1.58 kPa for 8.9m wide shared use path without traffic

For the critical Span 1 of the truss bridge, the unfactored equivalent'distributed loads utilised in
analysis are:

e 1.20kPa for 2.75m wide shared use path concurrent with traffic
e 1.10kPa for 5.5m wide shared use path concurrent'with traffic

For 1-Lane options, weights of the proposed new concrete barriers were provided by barrier
manufacturer Lindsay Corporation. These weights are for a 680kg/m for a concrete barrier and
715kg/m for a SRTS barrier.

Each option’s assessment is limited to.the.portion of the superstructure carrying the shared use
path. All options propose some re-arrangement of existing traffic lanes which will result in an
increase in loading on other portions of the superstructure as traffic redistributes, and the effects of
this increase on other portions of.the superstructure was not assessed as part of the scope of this
review.

The effect of potential additional wind loads were not considered as part of this review. It is
assumed the pedestrian barriers on top of traffic barriers will be lightweight with high porosity to
minimise any increase in wind loading on the structure.

General Risks & Issues

All proposed options have residual risks and issues which will require further analysis and
assessment. These risks and issues include:

e Increase in Traffic Lane Loading: Removal of one or more lanes of traffic from the AHB will
likely result in an increase in traffic loading in the remaining lanes. Likewise, restricting
heavy vehicles in some lanes will also likely result in an increase in traffic loading in the lanes
which are available for their use. This increased traffic loading may cause global live loading
and fatigue issues, which could result in requiring traffic loading restrictions and an increase
in fatigue repairs on the AHB.
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e Shifting Vehicle Wheel Tracks: For the options which propose a change in traffic lane
position or width, the vehicle wheel tracks on the bridge deck will shift. This will increase the
fatigue loading on the elements under the new wheel track positions and this may result in
more fatigue repair work.

e Overweight Permits: Changing the lane width and lane arrangement will affect overweight or
over-dimensional vehicles using the AHB. Adding new barriers, fencing and a shared path
will affect the ability of the structure’s capacity to carry overweight vehicles. Existing
overweight permits will need to be re-evaluated for applicability with a selected option.

e Impact on Truss Bridge Members: Modifying lane arrangements on the truss bridge may
result in an increased risk of vehicle impact on the truss members.

e Vibrations due to Synchronous Pedestrian Excitation: Box girder structures have a resonant
natural frequency that is susceptible to excitation by groups of pedestrians walking in step.
Further analysis and assessment is required to determine if dampers would be.needed for
shared use path options on the extensions to control pedestrian-induced vibrations. Vehicles
can also cause vibrations and deflections of the box girders which may cause discomfort to
pedestrians.

e Wind Loading: The porosity of any new fencing installation would need to be high to
minimise additional wind loading. Wind loading could be significant if a solid fence or screen
is required. Further assessment or wind tunnel testing may be required to quantify the
effect.

e Vehicle Weight Limit Compliance: There are some vehicle weight limits currently in place on
the AHB and regular non-compliance with the restrictions has been recorded. A strategy to
enforce additional traffic load restrictions such as-restricting heavy vehicle access from
certain traffic lanes would require development.

e Crowd Control Compliance: For options 7,9 and 10, practical and effective measures are
required to control the number of pedestrians and cyclists using the AHB. An effective
monitoring scheme may also berequired.
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3.5 Legal

The legal team has identified the following risks and issues with potential implementation of a
shared path utilising the AHB:

e Non-motorised vehicles and foot traffic on the AHB

The AHB road corridor is a motorway, therefore it is legal for Waka Kotahi to approve cyclists
activities in this corridor. At present pedestrians and non-registered vehicles cannot be
permitted to use the motorway, however, Waka Kotahi and the NZ Police can come to an
agreement to not prosecute users of the shared path.

Waka Kotahi and the NZ Police can agree to suspend enforcement of these particular
roading laws for the parts of the AHB being used for the shared path. Advance consultation
with the Police regarding this issue would need to be undertaken.

e Animal usage of the shared path

The Waka Kotahi legal team notes that roading law places a strong legal'expectation that the
owner of any animal or thing that escapes onto a live motorway. will be liable for the any
damage resulting from that escape. Practical measures to reduce the risk of such accidental
‘escape events’ from the shared path into live traffic should be considered as part of the
health and safety and operational assessment.

e Privacy Requirements for High-Capability Cameras

Given the proposed shared path options may.involve the use of high-capability cameras to
mitigate security and related risks, the Privacy Commissioner will need to be consulted.
Additionally, a privacy impact assessment will need to be carried out, likely by a consultant
privacy expert. This expert would need to work closely with the project team.
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Conclusion

This report attempts to assess, at a high level, viable options for implementing a shared path on the
existing Auckland Harbour Bridge. The intent of this report was not to select a preferred option, but
rather, present Waka Kotahi with a thorough and unbiased analysis of viable options. This analysis

produced the following:

Due to impacts on the wider network resulting from ramp closures, a shared path on the
east side of the AHB is preferable when compared to the same configurations on the west
side of the AHB.

Impact on the wider motorway and local road networks is highly dependent on the level of
demand reduction assumed. A significant change in motorist behaviour could result in
minimal network impact, however, no change in motorist impact may result in significant
network effects, particularly if weekday options are implemented.

Structural capacity is an issue for some options, however, further refined analysis is required
to determine the level of heavy vehicle management which will be required.to manage any
capacity constraints. Option 11 is not considered feasible due to current structural loading
requirements.

Further refined analysis of user safety systems (e.g. barriers, CCTV, security personnel)
should be undertaken before implementing any option. Thesesystems should work
together to provide maximum protection for shared path.users and motorists.
Operationally, all options are viable with appropriate Temporary Traffic Management Plans
and Operations Plans, although noting that option.11is not feasible due to current structural
loading requirements.

All options carry some residual risks, however most of these risks can be mitigated to reduce
likelihood and/or consequence to acceptable levels.

Due to the high-level analysis performed by:this assessment, all consequences and risks presented

portray a “worst case scenario” for each option. Selection of a preferred option will allow refined

and detailed analysis to be undertaken. This will likely result in:

Lower residual user safety risks as ideal safety measures are identified;

Lower levels of heavy.vehicle restrictions as a detailed assessment of the structure will be
undertaken usingrefined data;

Lower Capex.and Opex costs as efficiencies are recognised;

Decreased programme length upon a clear understanding of material lead times; and
More confidence in traffic modelling as inputs are clarified.
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