





























Table 5: Range of observed average delay

Location Int. Lowest  [Highest
Type delay delay
Hope Pastures |Rdbt. 0.32 2.76
2-way 4.94 12.53
\Walks Road Rdbt. 0.36 4.00
T-junc 1.79 11.92
Linstead Rdbt. 0.85 3.72
Signal 12.08 15.22
Portmore Rdbt. 0.53 3.32
2-way 2.33 5.89

Figure 6 shows the average delay for each hourly volume observed at intersections and
roundabouts, and the larger delay at intersections is readily apparent. The large delays indicated
by the dashed ellipse were experienced at the signalised intersection.
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Figure 6

The data also indicates the reduced difference between intersection and roundabout delays with
increasing intersection volume. From a total volume of around 1,400 vehicles per hour, the
difference in performance becomes less clear.
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distribution of traffic, external influences (downstream constraints), and weather may be some of
the factors that cause the observed variation at 1,200 vehicles per hour.

A closer look at the traffic flow shows that the minor flows experience most delays on both
crossing lay-outs. Again, the roundabout delays are (slightly) lower than the intersection delays
as well as the variance in delays. This is illustrated by the example in Figure 8. The delay for
minor flows at the two-way stop ranges from 5 to 20 seconds/vehicle in contrast to delays
ranging from 0 to 5 seconds for the roundabout minor approach. The difference in major flow
delay is not as significant.

Portmore Parkway intersection delay study
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Figure 8

Overall time savings

The daily average delay per vehicle was used to project the potential time saving that is achieved
as a result of the existing roundabout, and the results are shown in Table 6. The approach used
presumes that delay similar to that observed at the comparative junction would also be
experienced at the roundabout for the observed traffic volume. The daily savings per vehicle
was translated to a total time savings for the roundabout. This is a benefit to users that has an
economic value.
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Table 6: Time savings at roundabouts

Location Intersection[Total Daily [Total Delay |Daily Average[Saving per  [Total daily

Type \Volume (sec) (sec/veh) \vehicle per  [saving (hr)
day (sec)

Hope Rdbt. 7814 12465 1.60 6.23 13.52

Pastures 2-way 8083 63315 7.83

\Walks Road |Rdbt. 16960 18750 1.11 3.40 16.02
T-junc 19723 88995 4.51

Linstead Rdbt. 8960 16500 1.84 11.65 29.00
Signal 10882 146835 13.49

Portmore Rdbt. 13713 20670 1.51 2.10 8.00
2-way 14875 53670 3.61

Construction and Maintenance Costs

Tables 7 and 8 show the surface area, construction costs and estimated annual maintenance costs
for the investigated roundabouts and priority intersections respectively. For the roundabout, the
total surface, including middle section and safety isles, is given between brackets.

The costs for laying asphalt is estimated at J$2,500 per m? (inclusive ground preparatory works).
The estimated costs for land acquisition varies between J$2,000 and J$3,000, depending on
location. In addition to this infrastructure the intersection at Linstead requires a traffic signal
installation (approximately J$2.8 million'). Additional costs include supporting infrastructure
and signs.

Maintenance is limited to patching of the road surface. It is assumed that after 7 years the total
surface of the road has been patched. For the signalised intersection, energy consumption of
traffic lights is included.

Table 7: Construction and maintenance costs for roundabouts

Costs Roundabouts Hope Pastures | Portmore Angels Linstead

Surface area (m°) 604 (831) | 2,112 (5,497) | 1,794 (3,231) 1,458 (4,505)
Land acquisition (J$) 2,077,500 8,742,500 6,843,125 8,357,523
Asphalt surface (J$) 1,812,000 5,280,000 4,485,625 2,916,018
Additional (25%) 972,375 3,505,625 2,832,188 2,818,385
Total construction (MJ3) 4.86 17.53 14.16 14.09
Annual O&M costs (MJ$) 0.1208 0.4224 0.3589 0.2916

! The currency exchange rate at the time of the study was J$70:US$1.
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Table 8: Construction costs for intersections

Costs Intersections (J$) Hope Pastures | Portmore Angels Linstead

Surface area 49 993 178 1,680*
Land acquisition 147,000 2,482,500 443,750 3,360,000
Road surface 122,500 2,482,500 443,750 4,200,000
Additional (25%) 67,375 1,241,250 221,875 1,890,000
Traffic signals 0 0 0 2,800,000
Total (MJ$) 0.34 6.21 1.11 12.25
Annual O&M costs (MJ3) 0.0098 0.1986 0.0355 0.4560

* This intersection has two right-turn lanes located on the main road, increasing the asphalt surface.

For small, not signalized intersections (Hope Pastures, Angels) the maintenance is only about
10% of that for the investigated roundabout. For large intersections and large roundabouts the
difference is much smaller (about 50% for Portmore) and with increasing size of the intersection
requiring extra lanes, a roundabout may even become more attractive regarding maintenance

Costs.

Life cycle cost comparison
A fifteen (15) year life was used to determine the life cycle costs of the intersection, including

initial construction and annual maintenance as set out above. Roundabouts, with larger surface
areas, have higher costs as shown in Table 9.

Table 9: 15-year construction and maintenance

Location Type |Construction |Maintenance  [15-year C&M
(J$°000) (J$°000/year) |(J$°000)
Hope Pastures [Rdbt. 4,860 120.8 6,672.0
2-way 340 9.8 487.0
Walks Road  |Rdbt. 14,160 358.9 19,543.5
T-junc 1,110 35.5 1,642.5
Linstead Rdbt. 14,090 291.6 18,464.0
Signal 12,250 456.0 19,090.0
Portmore Rdbt. 17,530 422.4 23,866.0
2-way 6,210 198.6 9,189.0

The savings in time for users of roundabouts was taken into consideration in the life cycle
analysis. An hourly value of J$120 was used to place a value on the savings to be achieved, but
only applied for weekdays with no savings attributed to weekend traffic. As there was no
specific collision data for these intersections, the economic impact from a safety perspective
could not be included.

Table 10 summarises the results, showing that the roundabouts at two of the locations had a
lower net cost than the comparative intersection. At the higher traffic locations with smaller
intersections, the savings achieved at roundabouts did not offset the higher costs of maintaining
the infrastructure.
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Table 10: Net Cost of Intersections for 15-year period

Location Type  [15-year C&M [15-year time [Value of savings [Net Cost
cost (J$°000) [savings (hrs) [(J$°000) (J$’000)
Hope Pastures |Rdbt. 6,672.0 52,728 6,327 345.0
2-way 487.0 487.0
\Walks Road Rdbt. 19,543.5 62,478 7,497  12,046.5
T-junc 1,642.5 1642.5
Linstead Rdbt. 18,464.0 113,100 13,572 4,892.0
Signal 19,090.0 19,090.0
Portmore Rdbt. 23,866.0 31,200 3,744  20,122.0
2-way 9,189.0 9,189.0
Conclusions

Although not a statistically representative sample, the collected data on estimated delays at
intersections and roundabouts indicates that at lower intersection volumes the performance of
roundabouts is higher than that of priority intersections.

With increasing intersection capacity, the performance of roundabouts reduces and similar delays
are found at total intersection volumes of about 1,400 vehicles per hour. It must be noted that in
three out of the four cases studied, the minor flows represent only 10 to 25% of the total volume.

Delays are primarily experienced on the minor flows with high major flows; probably a result of
small gaps on congested major flows.

Roundabouts are more expensive to construct and maintain than priority intersections, but can
result in significant savings for users through reductions in delay for traffic flows up to 1500
vehicles/hour and where minor flows are less than 25% of the total volume.

In the long term, large intersections controlled by traffic signals can be more costly than well-
designed roundabouts, especially if they are not programmed and maintained with optimal signal
timing.

Recommendations

Further research should be conducted to look more closely at the safety elements of roundabouts
in comparison with other types of intersection control. This could be achieved through conflict
studies where specific collision information is not available.

A further study of factors affecting delay at roundabouts should be carried out, given the
variation observed at volumes of about 1200 vehicles per hour.
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In order to determine whether the observed operational characteristics are consistent for this type
of control in different locations and situations, a follow-up study looking at roundabouts only
should be conducted. This would allow for extrapolation of these results to be applied in various
scenarios.

Using this comparative evaluation, roundabouts could be implemented in Jamaica up to
intersection volumes of about 1,400 vehicles per hour in the peak period. With relatively small
minor flows, roundabouts could significantly reduce delays on both the major flow as the minor
flows, especially when compared to signalised intersections. Locations that meet these
characteristics are likely to be along major corridors in rural areas, in the vicinity of major towns
and communities.

Operational thresholds and guidelines should be developed that will inform decisions about the
selection of intersection control measures. This would allow roundabouts to be assessed
alongside other types of control in a professional and replicable manner.

In designs for sub-urban and rural corridors, at locations where priority control is insufficient for
safety or capacity reasons, roundabouts should be given due consideration as a viable and
realistic alternative to traffic signals.
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