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What is lane under-utilisation?

L ane under-utilisation is the unequal distribution of traffic travelling in the same direction within
avallable traffic lanes of a particular intersection approach.

[t iIs common In the urban environment where many intersections have short lanes, resulting in
significant effects on intersection capacity.
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Under-utilisation reduces efficiency

Lane under-utilisation has significant effects on intersection capacity, which has
conseqguences for congestion. Little research has been undertaken in New Zealand and
Australia on this topic. In ideal circumstances the rate of use of each lane would be equal,
therefore being 50% in the 2-Laner scenario and 33% for 3-Laners.

Vany practitioners may not be fully aware of the causes and effects of lane under-utilisation.
Improving lane utilisation at intersections would contribute to reducing overall levels of
congestion and vehicle emissions into the environment.

The type of lane configuration used at signalised intersections Is possibly the main reason why
lanes are utilised differently by drivers. This study focuses on the implications of providing
short auxiliary lanes at signalised intersections.

Typical 3-Laner intersection layout
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Many factors influence lane utilisation

The four main factors are:

Auxiliary Lane

length Shared Lanes
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Lane utilisation varies with demand

Mt Eden Road/Balmoral Road (east approach)
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3-Laners are utilised less than 2-Laners

Comparing Auxiliary Lane Usage Between 2-Laners and 3-Laners
Averaged across three peak periods
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Total Auxiliary Length (m)

For 3-Laners, a positive relationship between utilisation and total length of the auxiliary
lane is typical.

For a true like-for-like comparison Daily Peak Hour Auxiliary Lane Utilisation

between the performance of
various approaches the peak hour y = 0.0143x + 12.17
rates were compared. R2 =0.7538
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This scatter plot shows the
utilisation of the auxiliary lane
against the total auxiliary length
for the tidal peak period only. A
positive relationship resulted from
this small sample, but it is not a
strong one.

15 <*

10

% Use of Short Kerbside Lane

200 250 300 350 400 450 500
Total Auxiliary Length

References

AKCELIK, R. (1995), Traffic
Signals: capacity and timing analysis, Australian Roads Research Board, Research Report ARR123, 6th
Report.

ROYCE, B., JURISICH, I. and DUNN, R.C.M. (2006), Through-lane use at traffic signals, Land Transport New
Zealand Research Report No. 297.

SIDRA INTERSECTION 4.0 (2009), Akcelik & Associates Pty Ltd. and the user manual.

Conclusions

We found each approach had differing peaks (because of tidal flow) and
therefore we compared the busiest time of the day for each

Lane utilisation rates are not strongly related to lane length

SIDRA Intersection significantly over-estimates utilisation rates for auxiliary lanes

Recommendations

Four low cost alternative / improvement treatments have been suggested as part of
this Study and are closely aligned with the NZTA's principles of employing cost effective
measures to improve network operation. The four treatments are as follows:

Advanced lane Converting
designation auxiliary lanes
signage and road into bus or HOV

marking lanes

Auxiliary lane on
the right

Alternative treatments should be trialed to determine how effective they are in improving the
use of auxiliary lanes. The objective of the trial would be to identity measures that result in a
more even distribution of lane utilisation, and therefore more efficient intersection operation.

Example Advanced Lane Designation Sign

.
g Mt Eden
Three |Western Springs|
City

Kings Mt Albert Centre

Example Overhead Lane Designation Signage

The number of sites with short though-lanes in NZ is limited, and the sample size used in
studies to date is less than satisfactory. It is therefore recommended to include sites from
Australia and work towards developing a prediction model that can be used for assessing
the operation of proposed intersection improvements.
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