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Derivation of a ‘Working’ Design :  Lane/Flow analyses were used to determine a ‘best’ working 
layout. At 36m inscribed diameter, it was obvious from the start that the current ‘size’ of the roundabout 
would have to increase. Land within the highway boundary was available to the north and south, and a 
little to the west, but was severely constrained in the north-east, and eastern sections by the presence of a 
Maori graveyard and commercial garden centre. The answer was to ‘elongate’ and reduce the width of the 
central island, flare to three lanes on the north and south approaches, and increase the west and east 
gyratory sections to three lanes. The nearside lane on the northern approach and eastern gyratory was 
designated a dedicated left-turn lane for Welcome Bay. Hairini Street was left as giveway. 
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Originally, at the intersection of 
Welcome Bay Road with Ohauiti Road, 
there was a full length controlled 
pedestrian crossing on the Welcome 
Bay Road approach. To get a working 
design, it was also necessary to change 
this to a split ‘walk with traffic’ design. 
Despite our best efforts we could not get 
permission to advance the eastbound 
stopline to within 3m of the north side of 
the split crossing. Local safety auditors 
felt that this was unsafe and that this 
stopline should remain adjacent to the 
stopline for right-turn traffic into Ohauiti 
Road.   
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� AM Peak - Number Plate Survey 2007
A B C D E Tot

A 0 236 933 0 122 1291
B 187 22 336 513 78 1136
C 416 83 18 60 10 587
D 10 0 10 0 0 20
E 125 48 10 170 10 363

Tot 738 389 1307 743 220 3397 �
�PM Peak - Number Plate Survey 2007

A B C D E Tot
A 0 863 657 0 289 1809
B 104 30 270 237 93 734
C 615 241 10 123 10 999
D 28 11 27 0 10 76
E 81 132 10 87 10 320

Tot 828 1277 974 447 412 3938 �



WB Signal Control in Operation : The LinSig CLF Plan for the AM peak period at WB is as follows:- 
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AM Peak - Number Plate Survey 2007
A B C D Tot

A 0 10 147 589 746
B 317 22 57 328 724
C 215 217 10 14 456
D 759 472 10 16 1257

Tot 1291 721 224 947 3183 �

PM Peak - Number Plate Survey 2007
A B C D Tot

A 0 10 76 751 837
B 902 20 73 691 1686
C 145 87 10 10 252
D 762 269 10 10 1051

Tot 1809 386 169 1462 3826 �
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A B C D Tot
A 0 10 147 589 746
B 317 22 57 328 724
C 215 217 10 14 456
D 759 472 10 16 1257

Tot 1291 721 224 947 3183 Virtual Green
Gap Times

13 35 Large Gap

D4 51 56
29 45

NOTES

D4 to E5 Preferbly < 7" but never > 9"
B2 to C3 At least 7" but 10" or more good to give 

a good gap at Maungatapu Rd

F6 to A1 F6  to always start  2" or less before A1

50 24 The  'waste of time' at Node 2 is necessary to

C3 delay the start of Turret Road so that right turner s 
from here do not run into the back of traffic queui ng 

Plan 2A PRC = 0.5% at Node 4

Wk Day 0715 - 0900
Weekend 1530 - 1845 E5

32 58

5 37 3 27
A1 F6

42 0 z- z+ Q- Q+

B2 Plan Cyc B2 A1 C3 D4 E5 F6
2A 60 0 37 24 45 58 27

2

1 4

3
SH2 

from City

SH2 
from Mount

SH29 
from WB Rbt

Maungatapu Rd

Maungatapu Rbt
Plan 2A
Cycle Time  60"

6"

7"

7"

7"

16"

18"

24"

Arm A

Arm B

Arm D

ArmC

89.6% (15)

69.6%
(6.5)

66.0%
(6.6)

60.2% (3.6)

36.1%
(0)

48.9% (4)

Figure  11   Plan 2A
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The Brookfield  “Jelly Bean” 

 

 

 

 

 

 

 

 

 

 

Pre-Signal Performance : This intersection comprised a mini-sized roundabout at the western end and 
Tee Junctions to the west and east at Millers Road and Otumoeti Road (S).  The site was very congested 
in the peak periods with many opposed movements. In both peak periods pedestrians complained bitterly 
about how difficult and dangerous it was to cross at this intersection. The decision by Tauranga City 
Council to seek a signal controlled solution was taken primarily to address the pedestrian safety and 
accident issues. The pedestrian flow at this intersection is particularly high at school start and end times 
(there is primary school on Millers Road).  Pedestrian flow is also significant throughout the day and at 
weekends due to the presence of shops on the north-west quadrant. 

Derivation of a ‘working’ design :  Lane/Flow analyses was a secondary issue for this project in that 
within minutes of looking at the AM and PM peak period origin-destination matrices, the optimum design 
virtually presented itself! 

 

 

 

 

 

In the AM peak – only 90 of the 970 pcus approaching Arm A want to travel to Arms D and E and only 4 
pcus want to turn right from Arm C. In the PM peak, only 170 of the 694 approaching Arm A want to travel 
to Arms D and E and only 3 pcus want to turn right from Arm C. This immediately indicated that an 
elongated single signal controlled roundabout was an obvious choice and accordingly, the ‘Dumb-Bell’ 
shape (see overleaf) soon appeared beneath JCT Brian Simmonite’s pencil! 

AM Peak ( 0745 - 0845) Year 2007
A B C D E F Total

A 0 469 411 80 10 0 970
B 232 0 72 58 179 0 541
C 271 4 0 81 208 0 564
D 64 110 84 0 103 0 361
E 102 183 140 50 0 10 485
F 18 89 17 16 0 0 140

Total 687 855 724 285 500 10 3061 �

PM Peak ( 1630 - 1730) Year 2007
A B C D E F Total

A 0 321 201 162 10 0 694
B 506 0 96 111 272 0 985
C 325 3 0 76 152 0 556
D 66 73 46 0 87 0 272
E 119 178 112 81 0 15 505
F 24 88 57 40 0 0 209

Total 1040 663 512 470 521 15 3221 �
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The Tee junction at Millers Road was an added 
complication. However, this is controlled very much 
like the Tee junction close to the Welcome Bay 
Roundabout, i.e. right-turners from Millers Road pass 
into the small empty reservoir and are stopped. When 
Millers Road receives red, Bellvue Rd (E) is released 
to close up behind the queuing Millers Road right-
turners to await green at the junction with Otumoetai 
Rd (N) 
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Signal Control at Brookfield in Operation (UK signal terminology assumed):  

The LinSig Model 

 
Phase View:  
 

 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
Streams:   In the LinSig model, a single controller operates the following six streams 
  
      Stream Stream Phases 

1 ABCDEF 
2 GHI 
3 LMNOPQRS 
4 JK 
5 TU 
6 VW 

 
 

 
 
 
 
 

Please note that Stream 6, 
i.e. Phases V and W, have 
not yet been invoked on site. 
These are intended to control 
a future proposed exit 
crossing on Bellvue Rd (E).  

�

A B C D E F G H I J K L M N O P Q R S T U V W

A 5 5
B 5
C 6 5
D 5
E
F

G 5 5
H 5
I

J 5
K 5
L 5
M 5
N 5 5 5
O 5 5 5 5
P 6 6 5 7
Q
R
S
T 5
U 7
V 5
W 7 �
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Special Design Features of the Brookfield Signal Co ntrol ( Please note that text below assumes UK 
signal terminology) 
 
With respect to the phases, the following associations need to be maintained:- 

 

 
In terms of UK Phase names:- 

·  G and K must start at the same time ( safety issue) 
·  K must shut down at 3 or more seconds after G ( to ensure clearout of traffic on G) 
·  C and B need to close at the same time ( NZ Controller Programming Issue ) 
·  H and J need to terminate at the same time ( Controller Programming issue) 
·  L and P need to start at the same time (Safety Issue – no splitter island) 
·  L and N need to terminate at the same time ( Controller Programmed) 
·  N is to close down 2” after M ( to ensure clear-out of traffic on M) 
·  N is to start at the same time as M (Safety Issue) 

 

Coordination:  ‘Best coordination’ proved to be to progress southbound traffic from Otumoetai Rd (N) and 
northbound traffic from Bellvue Road (E) in both peak periods. Use is made of the large queuing capacity 
on both the north and south sides of the dumb-bell design.  

 All pedestrian crossing points are 
split ‘walk with traffic’. Demand is 
located kerb-side and all ‘invitations 
to walk’ are set to the minimum 6”. 
The lead author is encouraging 
Tauranga Signal engineers to 
lengthen these ‘pedestrian walk 
invitation’ windows to their possible 
maximum. 
 
Timings at the exit crossing on 
Otumoeti Rd (Arm A) are set so that 
traffic leaving the roundabout is 
never stopped.  

�



Cycle times range from 60” (Peak) to 40 “ (off peak)  in 11 CLF  Plans.  The LinSig Model for the busy AM 
Peak Plan (Cycle = 60”)  is as follows:- 
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The PM Peak Plan (Cycle = 60”) is as follows:- 

 

Commissioning:   Brookfield was commissioned on 8th April 2009. The initial concept design for this 
roundabout was produced by Brian Simmonite, founder of JCT Consultancy and the LinSig software.  
Sadly Brian lost his 7 year battle with cancer on the 18/4/09, but took great delight in hearing that 
Brookfield roundabout was successfully ‘launched’. 
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Programming the New Zealand Traffic Signal controll ers �

Signalised roundabouts require a different from of control than the standard New Zealand signalised 
intersection. In New Zealand traffic signal controllers operate on a phase based methodology where non-
conflicting movements run together to form a phase. However the UK controllers operate on a movement 
based format in which any non-conflicting movement may operate at any time within the signal cycle.  

The challenge was to duplicate the movement based format into the New Zealand controllers. The other 
option was to import a UK controller. However this was not considered desirable due to issues such as  
maintenance, spare parts, lack of technical knowledge, software programming etc.There were also 
problems with being able to connect the UK controllers to the Tauranga City Councils SCATS central 
management system.  

Basically a signalised roundabout operates like a series of two phase intersections linked together to 
provide progression along the route, or in this case around the roundabout. In the normal situation there 
would be a separate controller at each intersection controlling the conflicting signal displays and the 
challenge was to make one controller act like several controllers to allow separate control of each 
approach to the roundabout.  

Standard New Zealand controllers may operate in one of three control modes.  The lowest level of 
operation is the Isolated, or Vehicle Actuated mode, in which the controller responds solely to the traffic at 
the particular junction. The highest level of operation is the SCATS Masterlink mode, in which the 
controller operates under the control of a SCATS Master management computer to provide adaptive 
control and coordinated traffic flow through a system. The third form of control is the Flexilink mode of 
operation in which phase times and cycle lengths are determined by fixed time plans that are selected on 
a day of week time of day basis known as schedules.  The Flexilink operation is similar to the CLF method 
of control that the UK controllers use. Accordingly, the Flexilink mode was used as the basis of developing 
the controller operating software, or controller personality, for the New Zealand controller.  

Flexilink normally operates by holding the current running phase until the “Call Pulse” for the next 
demanded phase is activated, at the appropriate point within the cycle. However by using the call pulse to 
terminate the signal displays controlling conflicting movements instead of terminating phases we were 
able to separate the control on each approach to mimic the movement based control methodology. 

In developing the controller personality all safety features such as ensuring no conflicting movements 
operated at the same time, appropriate intergreens (amber and red) between conflicting movements were 
maintained, minimum green times for each movement were retained and that modifications to the fixed 
time plans or schedules were simple and able to made on site or via the SCATS central computer. Also 
any time setting that was outside the timing parameters, such as a terminating pulse value greater than 
the cycle length, was readily identified. 

As the correct operation of the roundabout would only occur if the controller was running in Flexilink mode 
other features were included in the software so that if the control mode was changed the controller would 
revert to its Fault mode which sent all signals into flashing amber and a Black Out alarm was generated in 
SCATS to warn the operator. 

The Flexilink mode of operation may also be used to provide coordination or “Green Wave” between 
adjacent sites, even if there is no direct link between each controller. The ability to link or coordinate 
adjacent intersections was used between the Welcome Bay and Maungatapu sites to ensure that the 
midblock sections did not become congested and cause queues to form back and block the upstream 
intersection. It also provided benefits to the north/south traffic flows, which have heavy large vehicle 
demands, by providing coordination between the sites generally resulting in the north/south flows only 
being stopped once through both intersections. 



Whilst the controller is connected to the SCATS system, SCATS does not have any control on its 
operation, as it would at a normal intersection. In this case SCATS is used to monitor for faults, such as 
lamp failures and allow for remote changes to the fixed time plans and schedules.  

One disadvantage of the current form of operation is that, unlike standard intersections, the 
movement/phase times and cycle lengths are predetermined and are not adaptively modified based on 
current traffic flows. Therefore if traffic flows or patterns change then new fixed time plans and schedules 
have to be developed. The next challenge is to develop the controller software and background firmware 
to enable adaptive control. 

Paramics Microsimulation also plays its part 

The application of microsimulation in the project proved to be particularly useful for a number of reasons. 
When I first travelled to Welcome Bay in November 2006 the lack of familiarity in the industry to the 
concept of signalised roundabouts was readily apparent. With the assistance of Angus Bargh, 
an engineer with Traffic Design Group we were able to quickly develop a microsimulation model of the 
preliminary LinSig design for Welcome Bay roundabout. This meant that within 3 days of arriving to scope 
Welcome Bay we had a preliminary ‘working’ design and sets of optimized timings created using LinSig, 
basic engineering drawings, and a full visualisation of the scheme using Paramics microsimulation. The 
scoping visit culminated in a short presentation to Tauranga City mayor in addition to a number of 
councillors and the local press. All were shown  a powerpoint presentation outlining the scheme in tandem 
with the microsimulation model. This made the task of explaining the scheme immeasurably easier. If a 
picture paints a thousand words then microsimulation paints 10,000! 

As the scheme developed the S-Paramics microsimulation model was used to verify the signal timings for 
the various time of day plans. It was also used for the economic evaluation process for benefit cost 
analysis on behalf of NZTA. In addition to the visualisation element, microsimulation now facilitates 
emulation of the SCATS controllers so that the controller software can be tested prior to implementation 
on the road. It is fair to say that the testing of the controller software within the S-Paramics 
microsimulation software gave us an increased level of confidence in the controller operation prior to 
commissioning of the roundabouts. 

 Although not essential microsimulation certainly offered all stakeholders an increased level of comfort to 
what was essentially a new and innovative concept in NZ. Given that microsimulation also offers simple 
output reporting for economic assessment, development of such models should always be seriously 
considered. 
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