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What is motorway capacity?
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Is capacity is a fixed value?



10Factors Affecting Motorway Capacity

5000

5500

6000

6500

7000

7500

8000

1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151 161 171 181 191 201 211

C
ap

ac
ity

 (v
eh

/h
r)

Day (1999)

Capacity (weekdays)
J12-11 B carriageway



11Factors Affecting Motorway Capacity

So why does motorway 
capacity vary?
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Driver behaviour – Lane changing, braking

Road geometry – Inclines, curvature

Weather – Rainfall

Lighting – Daylight, night time

Visibility – Fog

Traffic composition – Number of HGVs

Potential Factors:
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The Research

Sites and
Parameters

Collect Data


 
MIDAS for traffic data


 
Wunderground for weather data

Determine Time and 
Location of 
Seedpoints



 
MTV used to determine time and location of congestion 
seedpoints

Statistical 
Analysis



 
Analysis of variance performed to determine statistically 
significant contributors to the variance in capacity

Overview of methodology



 
Factors had to have readily available data
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M4 J19 – J20 Eastbound

M25 J11 – J12 Anti-Clockwise

Sites of recurrent congestion
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15 – minute throughput 

Prior to the onset of congestion

Our definition of capacity



16Factors Affecting Motorway Capacity

Driver behaviour – Merge and Diverge Flows

Road geometry – Covered by HCM

Weather – Rainfall

Lighting – Dawn, Twilight and Dusk times

Visibility – Had to pay...

Traffic composition – HGV percentages

Parameters for investigation
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...Statistical analysis...
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M4 Results

R2 = 0.463

Factors in order of significance:

HGV Percentage

Merge Percentage

Lighting

Precipitation

Diverge Percentage
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M25 Results

R2 = 0.274

Factors in order of significance:

Diverge Percentage

HGV Percentage

Lighting
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Conclusions

Some of the variability is explained

Looks to be site specific

Promising start, but more work needed!
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Automation of seedpoint analysis

Investigation of more sites

Higher resolution data

More factors

Further Potential Work
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Thank you for listening…

Presented by Ben Morris 
Researcher at TRL

Tel: +44 (0)1344 770115 
Email: bmorris@trl.co.uk
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