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BACKGROUND
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OBJECTIVES

 Improving road safety at M7 exit ramp – not efficiency

 Reducing the queue length & delay of western approach in the AM peak

 Enhancing throughput of eastbound movement at the roundabout
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SCOPE

• TEMPORAL SCOPE

 Weekday AM peak only (08:00 – 09:00)

• SPATIAL SCOPE – along Norwest Boulevard at:

 Lexington Drive (Rdb) – our focus
 Old Windsor Road (TCS)
 Green Hill Drive (TCS)

• TIME HORIZON

 Short period of time
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METHODOLOGY
SIDRA only models one-approach metered roundabout and it has no template to model
two-approach metered rdb – a quick practical method is developed given the urgency of
the project.

1. Calibrate the existing roundabout parameters
2. Calibrate the SPUI (and also another TCS )
3. Use the normal roundabout model & emulate the two intervals of metering 

roundabout operations :
o Blank signal – the intersection operates as a normal unsignalised roundabout 

(EF=0.83 & FS=130% on west approach) 
o Red signal – the normal roundabout but with 0 flow at E & S approaches

4. Calculate capacity adjustment factors (CAFs) on each approach by taking into
account the combined effects of the Blank and Red intervals (time-weighted
average of capacity results used)

5. Process the final calculation by using the CAF values from Step 4 in SIDRA network
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ROUNDABOUT CALIBRATION
• Calibrate the capacity model
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ROUNDABOUT CALIBRATION
• Calibrate the real demand model

• Use the flow scale (FS) to calibrate travel time data
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SPUI (TCS 3273) CALIBRATION
• Use SCATS signal timings

• Set basic SF of thru lanes of western approach to 1000 tcu/h (through trial & error)

• Use the flow scale to the eastbound thru lanes
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SPUI (TCS 3273) CALIBRATION
• Results (with FS = 130%)
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THE USE OF CAPACITY ADJUSTMENT FACTORS (CAF)

Capacity 
adjustment

Capacity adjustment

Capacity adjustment

• The calibrated CAF values are: 97% (lane 1) & 125% (lane 2) for west approach

• For East & South approaches, calibrated CAF values are -33.3% for every lane

Capacity adjustment

• The operations of two-approach metered roundabout  is emulated by using a normal 
unsignalised roundabout with capacity adjustment factors
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FINAL CALCULATION
• Use the calibrated capacity adjustment factors 
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MODELLING RESULTS (EF=0.83 & FS=130%)



13Roads & Maritime Services

COMMENTS ON MODELLING RESULTS
• Queue length at the western approach of the roundabout is underestimated:

 The method of emulating a two-approach metered roundabout using zero volumes was 
devised for a quick solution in urgent project

 The method appears to overestimate capacities of the controlling approach (West approach), 
probably because the method we used did not increase circulating flow rates during blank 
interval resulting from vehicles queued during red interval & platooned during saturated 
portions of blank intervals 

 The analysis did not involve calculating timings at SPUI & other TCS due to improved traffic 
condition with the metered roundabout operations

 The use of default queue jam space data – shorter than rolling queue jam space
 The use of one-hour volume period instead of 15-minute period
 Traffic re-assignment and induced traffic was not captured
 SPUI gating effects is assumed to continue to occur - even though the metering rdb operation 

increases throughput – e.g. basic SF is still 1000 tcu/h for the EB thru lanes
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FIELD MONITORING

• The metering device began to operate on 14 August 2017 & constantly monitored

 Slow reaction times of motorists (10 – 15 sec loss time) - in the first month of metering device 
operation

 Different roundabout operation settings - in the first four months of metering operations – cycle 
length was set to 120 seconds with 30 sec red time (the proposed cycle length was 60 sec and 
red time is 20 sec)

• In November 2017, EB thru traffic increased by 45% (between 8 and 9 weekday AM peak)

• In February 2018 the cycle time was changed to 90 sec with 30 sec red time

• In July 2019, Metro began to operate – the impact is still being monitored
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CONCLUSIONS

• SIDRA was used to model a two-approach metered roundabout towards a quick practical 
solution

• Metering signals were successfully implemented at the subject intersection but it is only 
for a short term purpose

• Further analysis using a new volume data is being considered at this stage
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