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INFORMATION FOR EXECUTIVE READER

Summary Section

Each section within this report has been summarised for ease of reading by the executive
reader. The summary section is highlighted as shown below for ease of location.

Summary

e  Summary information for the executive reader

Deliverables

Where appropriate, at the end of each section the discipline project deliverables are
included and highlighted as shown below.

Deliverables
e The deliverables of the section
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1.1
1.1.1

INTRODUCTION

Summary

e This Technical Note presents the findings of an investigation to determine
the average accident rates of 4 lane single carriageway roads (S4)
operating under a 30mph and 40mph speed limit.

GENERAL

An important part of the economic assessment of Trunk Road schemes is the
calculation of the benefits from any predicted reduction in the number and severity
of accidents. The average accident rate for the type of new carriageway should
be used to assess new schemes. For the majority of carriageway types, an
average accident rate is given in Section 1 Part 2 of the ‘COst and Benefit
Analysis’ (COBA) manual contained within Volume 13 of the Design Manual for
Roads and Bridges (DMRB). However, the COBA manual does not contain
information for the 4 lane single carriageway (S4) road type that is proposed for
the urban section of the A453 Widening Scheme. White Young Green has been
asked by the Highways Agency to calculate predicted accident rates (including
severity splits) for the S4 section of road to be used in the economic assessment
of the A453 Widening Scheme.

Details of predicted accident rates are presented in Table 1.

The results of the accident analysis are presented in Appendix A.
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2. ACCIDENT RATES FOR 4 LANE SINGLE CARRIAGEWAY
ROADS

Summary

e Predicted accident rates and accident and casualty severity splits have
been calculated for 4 lane single carriageway (S4) road types with speed
limits of 30mph and 40mph, and a combined 30/40mph speed limit

e Accident rates were calculated using actual accident data for S4 roads
obtained from Highway Authorities, and traffic data obtained from the
Department for Transport’s website.

e The predicted accident rates calculated were:
e 1.136 PIA/million veh km for S4 30mph
e 0.488 PIA/million veh km for S4 40mph
e 0.769 PIA/million veh km for S4 30/40mph combined.
e These rates compare favourably with predicted COBA accident rates for
S2 and dual carriageway urban roads.

e These rates also compare favourably with observed accident rates for A
class urban roads as reported in the DfT Transport Statistics Bulletin —
Road Casualties in Great Britain: 2004.

e |t is considered that the observed accident rate and severity splits for S4
40 mph roads are appropriate to use in the safety economic assessment
for the scheme.

2.1 DATA COLLECTION

2.1.1  Three accident rates have been calculated for S4 roads operating under a 30mph
speed limit, those operating under a 40mph speed limit and a combined accident
rate for a 30/40mph speed limit (which was done in order to make a comparison
with urban roads in the COBA manual). All accident rates are in the “link and
junction combined” form as given for other carriageway types in DMRB Vol.13
Sec.1 Part 2 Table 4/1.

2.1.2  White Young Green contacted a total of 24 Highway Authorities, and requested
the following information:

e Plans showing locations and lengths of 4 lane single carriageway (S4) roads
within their boundaries

e The most recent 5 years of accident data for (S4) roads
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2.1.3 The following Highway Authorities provided the requested information:

2.2
2.2.1

222

2.2.3

2.2.4

2.2.5

e  Birmingham City Council

e  Bristol City Council

e  City of Edinburgh Council

e  Hampshire County Council

e Northamptonshire County Council

e Nottingham City Council

e Nottinghamshire County Council

e  Transport for London
Accident rates are measured in Personal Injury Accidents per million vehicle
kilometres (PIA/mvkm). To calculate the accident rates, Annual Average Daily
Flow (AADF) values were obtained for each of the S4 sites from the Department

for Transport (DfT) website http://www.dft-matrix.net/. All traffic data obtained from
the website was dated 2005.

ANALYSIS

Accident data was obtained for a total of 37 sections of S4 road. The data was
subsequently divided into two groups: those sections of S4 operating under a
30mph speed limit and those operating under a 40mph speed limit. There were 24
sections of carriageway in the 30mph group and 13 sections in the 40mph group.

The amount of traffic data available from the Department for Transport website
varied depending on the particular S4 site. Some sites had traffic data for one or
more locations along their length, whilst other sites had no traffic data. Where no
data was available for a site, traffic flows were estimated based on the best
available data.

The degree of confidence in traffic data for each site was rated excellent, good or
poor. Sites rated poor were excluded from the study. This left 18 sections in the
30mph group (total length 15.3km) and 10 sections in the 40mph group (total
length 17.0km), giving 28 sections with a total carriageway length of 32.3
kilometres.

The majority of accident records obtained for these sections of carriageway
covered the five-year period 2002-2006. The accident data from the middle year
of 2004 was chosen for analysis purposes as being representative for the accident
rates. This is important when comparing the accident rates and severity splits
calculated with those presented in the COBA manual.

Traffic data available from the Department for Transport website was for 2005. To
calculate predicted accident rates for 2004, the 2005 traffic data was factored from
2005 to 2004 using National Road Traffic Forecasts (Great Britain) 1997 (NRTF
1997).
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226 The two speed limit groups were analysed separately, then aggregated and
analysed together. The analysis procedure for each S4 site was as follows:
(i) The length of S4 carriageway was measured.
(i) The 2004 traffic flow was calculated in million vehicle kilometres (million
veh km).
(iii) The number of accidents on the S4 section was determined.
(iv) The predicted accident rate was calculated in PIA/million veh km.
(v) The numbers of slight, serious and fatal accidents was determined.
(vi) The numbers of slight, serious and fatal casualties was determined.

2.2.7 Predicted accident rates for each site are presented in Appendix A. Accident
rates varied considerably from site to site, from a low of 0.069 PIA/million veh km
on Bedford Road, Northampton to a high of 4.298 PIA/million veh km on Great
Hampton Street, Birmingham.

2.2.8  The overall accident rate (A) for each group was calculated using the following
formula:

> PIA
A= ,
> YTF
Where ZPIA is the sum of the average number of Personal Injury Accidents in a
year for each S4 site and ZYTF is the sum of the Yearly Traffic Flow for each
S4 site; measured in million vehicle kilometres.

2.2.9 The overall accident rates and accident and casualty severity splits for the 30mph
group, the 40mph group and the 30/40mph combined group are presented in
Table 1 below. For comparison purposes the table also includes accident rates
and severity splits for S2 ‘A’ roads and dual carriageways subject to a 30/40mph
speed limit calculated using the COBA manual.
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Accident Rate PIA Proportions Casualties per PIA

(P1A/million Fatal  Serious Slight Fatal Serious Slight

S4 30mph 1.136 0.013 0.125 0.862 0.0145 | 0.1384 | 1.2009
S4 40mph 0.488 0.007 0.128 0.866 0.0029 | 0.1520 | 1.1637
S4  30/40mph | 0,769 0.011 0.126 0.863 0.0113 | 0.1422 | 1.1906
combined
COBA S2 A-10.791 0.008 0.118 0.873 0.0076 | 0.1202 | 1.2040
roads 30/40mph
COBA Dual | 0,941 0.008 0.106 0.886 0.0078 | 0.1055 | 1.2817
Carriageways
30/40mph

Table 1 - 2004 Accident Rates and Severity Splits
2.3 CONCLUSIONS
2.3.1 It can be seen from Table 1 that there is a large difference in the accident rate

2.3.2

2.3.3

2.3.4

between the 30mph and 40mph speed limit groups, with the 40mph accident rate
being lower than the 30mph rate on S4 roads. The combined S4 30/40mph
accident rate of 0.769 PIA/million veh km compares favourably with the COBA S2
‘A’ roads 30/40mph accident rate of 0.791 PIA/million veh km and is lower than
the COBA dual carriageway 30/40 mph rate.

The combined S4 30/40mph accident rate of 0.769 PIA/million veh km also
compares favourably with the average rate for urban A class roads of
0.79/0.76/0.70 per million veh km for the 3 years 2002 to 2004 respectively taken
from the DfT Transport Statistics Bulletin — Road Casualties in Great Britain:2004.

The accident and casualty severity splits are similar across all the single-
carriageway road types although there is some variation for the proportion of fatal
accidents and casualties per PIA which is to be expected since the low number of
fatalities makes this group sensitive to random fluctuations.

It is considered that the observed accident rate and severity splits for S4 40 mph
roads are appropriate to use in the safety economic assessment for the scheme.
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Appendix A — Accident Analysis
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S4 accident analysis.xls

1yard = 0.9144 metres NRTF 2005 to 2004 factor = 0.991025405
Accidents Casualties
Location Name Number Type Speed limit Length (km) Comb. PIA's| Slight Serious Fatal Slight Serious Fatal Period No. of Years No. Comb. PIA per year AADT AADT (2004) AADT Count Year mvkm__ Link PIA/mvkm
Edinburgh Lanark Rd A70 S4 40mph 1.908 9 7 2 0 10 2 02001-2005 5 1.8 21375 21183 Sound 2005 14.8 0.122
Edinburgh Telford Rd A902 S4 40mph 1.872 31 25 6 0 33 6 02001-2005 5 6.2 23592 23380 Excellent 2005 16.0 0.388
Edinburgh Queensferry Rd A90 S4 40mph 3.780 101 84 16 1 109 16 12001-2005 5 20.2 47783 47355 Excellent 2005 65.3 0.309
Edinburgh Glasgow Rd A8 S4 40mph 1.584 75 68 7 0 97 7 02001-2005 5 15.0 30978 30700 Sound 2005 17.7 0.845
Southampton, Hampshire Bassett Avenue1 A33 S4 40mph 0.409 2002-2006 5 - 27448 27202 Excellent 2005 4.1 -
Southampton, Hampshire Bassett Avenue2 A33 S4 40mph 0.170 2002-2006 5 - 29042 28781 Excellent 2005 1.8 -
Southampton, Hampshire Bassett Avenue3 A33 S4 40mph 0.476 2002-2006 5 - 23231 23023 Excellent 2005 4.0 -
Southampton, Hampshire Bassett Avenue4 A33 S4 40mph 1.124 105 96 7 2 2002-2006 5 21.0 43030 42644 Excellent 2005 175 1.200
Nottingham Queens Drive A453 S4 40mph 1.931 25 23 2 0 29 2 02003-2006 4 6.3 27806 27556 Sound 2005 19.4 0.322
Mansfield, Nottinghamshire Pump Hollow Rd A6117 S4 40mph 0.527 16 13 3 0 19 3 0 2002-2006 5 3.2 13680 13557 Excellent 2005 2.6 1.228
London A217_link42-128 A217 S4 40mph 2.602 75 62 13 0 89 15 0 2004-2006 3 25.0 37229 36895 Sound 2005 35.0 0.713
Northampton Bedford Rd A428 S5 40mph 0.417 2 1 1 0 1 1 02002-2006 5 0.4 38567 38221 Excellent 2005 5.8 0.069
Northampton Towcester Rd A43 S4 40mph 0.199 8 8 0 0 1 0 02002-2006 5 1.6 28149 27896 Sound 2005 2.0 0.788
16.999 447 387 57 3
COBA S2 A Roads 30/40mph = 0.873 0.118 0.008
PIA/mvkm
Aggregated sS4 342 398 52 1 100.7 206.1
No of casualties per PIA =
COBA S2 A Roads 30/40mph = 1.2040  0.1202  0.0076
Notes:
1) Accidents listed as occuring at private drives have been treated as junction accidents. 30mph/40mph aggregated = 0.769
2) Where multiple AADT count sites have been used, the average has been taken.
3) Junction widths have not been excluded from the carriageway length.
4) NRTF 2005-2004 factor is taken from NRTF1997 Table 3, Urban Principle column.
1343 1159 169 15
30mph/40mph aggregated = [ 0.863 0.126  0.011
COBA S2 A Roads 30/40mph = 0.873 0.118 0.008
1238 1474 176 14
30mph/40mph aggregated = [/ 1.1906  0.1422  0.0113
COBA S2 A Roads 30/40mph = 1.2040  0.1202  0.0076
Accidents Casualties
COBA S2 A Roads 30/40mph  Accident Rate| Slight Serious _Fatal| _ Slight _Serious Fatal|
2000 0.844 0.865 0.126 0.009 1.1570  0.1392  0.0092
2004 0.791 0.873 0.118 0.008 1.2040 0.1202  0.0076
Accidents Casualties
COBA Dual Carriageways 30/40mph  Accident Rate| Slight Serious Fatal| _ Slight _Serious Fatal|
2000 1.004 0.878 0.113 0.009 12220 0.1253  0.0093
2004 0.941 0.886 0.106 0.008 1.2817 0.1055 0.0078

Reliable Combined 40mph






S4 accident analysis.xls

1yard = 0.9144 metres NRTF 2005 to 2004 factor = 0.991025405
Accidents Casualties

Location Name Number Type Speed limit Length (km) Comb. PIA's| Slight Serious Fatal| Slight Serious Fatal Period No. of Years No. Comb. PIA per year AADT AADT (2004) AADT Reliability Count Year mvkm Link PIA/mvkm
Northampton _ Victoria Promenade A5123 S4 30mph 0.287 4 4 0 0 4 0 0 2002-2006 5 0.8 24934 24710 Excellent 2005 26 0.310
Nottingham  Bobbers Mill Bridge A610 S4 30mph 0.535 = 2002-2006 5 - 32877 32582 Sound 2005 6.4 -
Nottingham Nuthall Rd A610 S4 30mph 1.898 144 120 22 2 162 24 22002-2006 5 28.8 40117 39757 Sound 2005 27.5 -
Nottingham London Rd A60 S4 30mph 1.418 73 61 1 1 92 12 12002-2006 5 14.6 41253 40882 Excellent 2005 21.2 0.690
Nottingham Mansfield Rd A60 S4 30mph 2.700 178 145 30 3 185 31 32002-2006 5 35.6 29765 29498 Excellent 2005 29.1 1.225
Nottingham Huntingdon St AB0 S4 30mph 0.570 58 49 8 1 70 8 12002-2006 5 11.6 24610 24389 Excellent 2005 5.1 2.286
Leicester Groby Rd A50 S4 30mph 0.429 31 28 3 0 37 3 02002-2006 5 6.2 22611 22408 Sound 2005 35 1.768
Birmingham Aldridge Rd A453 S4 30mph 0.321 13 13 0 0 19 0 02002-2006 5 26 36673 36344 Sound 2005 43 0.611
Birmingham Birmingham Rd A4l S4 30mph 1.358 55 49 6 0 7 6 02002-2006 5 11.0 28955 28695 Sound 2005 14.2 0.773
Birmingham Soho Rd 1 A4l S4 30mph 0.345 35 35 0 0 41 0 02002-2006 5 7.0 18632 18465 Excellent 2005 23 3.011
Birmingham Great Hampton St A4l S4 30mph 0.348 36 33 2 1 57 3 12002-2006 5 7.2 13308 13189 Sound 2005 1.7 4.298
Birmingham Dudley Rd A457 S4 30mph 1.044 78 67 9 2 97 10 22002-2006 5 15.6 21081 20892 Excellent 2005 8.0 1.960
Birmingham Lordswood Rd A4040 S4 30mph 0.861 36 34 2 0 51 2 02002-2006 5 7.2 10966 10868 Sound 2005 3.4 2.108
Birmingham Bristol Rd A38 S4 30mph 1.471 47 39 7 1 67 13 22002-2006 5 9.4 33875 33570 Excellent 2005 18.0 0.522
Birmingham Moseley Rd A435 S4 30mph 0.617 49 42 6 1 55 6 12002-2006 5 9.8 13879 13754 Sound 2005 3.1 3.164
Birmingham Highgate Rd A4540 S4 30mph 0.150 5 5 0 0 9 0 02002-2006 5 1.0 17773 17613 Sound 2005 1.0 1.037
Birmingham Warwick Rd 1 A4l S4 30mph 0.426 18 14 4 0 20 4 0 2002-2006 5 3.6 26978 26736 Excellent 2005 4.2 0.866
Birmingham Warwick Rd 2 A41 S4 30mph 0.496 36 34 2 0 39 2 02002-2006 5 7.2 13337 13217 Excellent 2005 24 3.009

15.273 896 772 112 12

0.862 0.125 0.013

COBA S2 A Roads 30/40mph = 0.873  0.118 0.008
PIA/mvkm
Aggregated S4 1076 124 13 179.2 157.8 1.136

No of casualties per PIA = 1.2009 0.1384 0.0145
COBA S2 A Roads 30/40mph = 1.2040 0.1202 0.0076
Notes:

1) Accidents listed as occuring at private drives have been treated as junction accidents.
2) Where multiple AADT count sites have been used, the average has been taken.

3) Junction widths have not been excluded from the carriageway length.

4) NRTF 2005-2004 factor is taken from NRTF1997 Table 3, Urban Principle column.
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1yard = 0.9144 metres NRTF 2005 to 2004 factor = 0.991025405
Accidents Casualties
Location Name Number Type Speed limit Length (km) Comb. PIA's| Slight Serious Fatal Slight Serious Fatal Period No. of Years No. Comb. PIA per year AADF AADF (2004) AADF Count Year mvkm__ Link PIA/mvkm
Edinburgh Lanark Rd A70 S4 40mph 1.908 9 7 2 0 10 2 02001-2005 5 1.8 21375 21183 Sound 2005 14.8 0.122
Edinburgh Telford Rd A902 S4 40mph 1.872 31 25 6 0 33 6 02001-2005 5 6.2 23592 23380 Excellent 2005 16.0 0.388
Edinburgh Queensferry Rd A90 S4 40mph 3.780 101 84 16 1 109 16 12001-2005 5 20.2 47783 47355 Excellent 2005 65.3 0.309
Edinburgh Glasgow Rd A8 S4 40mph 1.584 75 68 7 0 97 7 02001-2005 5 15.0 30978 30700 Sound 2005 17.7 0.845
Southampton, Hampshire Bassett Avenue1 A33 S4 40mph 0.409 2002-2006 5 - 27448 27202 Excellent 2005 4.1 -
Southampton, Hampshire Bassett Avenue2 A33 S4 40mph 0.170 2002-2006 5 - 29042 28781 Excellent 2005 1.8 -
Southampton, Hampshire Bassett Avenue3 A33 S4 40mph 0.476 2002-2006 5 - 23231 23023 Excellent 2005 4.0 -
Southampton, Hampshire Bassett Avenue4 A33 S4 40mph 1.124 105 96 7 2 2002-2006 5 21.0 43030 42644 Excellent 2005 175 1.200
Nottingham Queens Drive A453 S4 40mph 1.931 25 23 2 0 29 2 02003-2006 4 6.3 27806 27556 Sound 2005 19.4 0.322
Mansfield, Nottinghamshire Pump Hollow Rd A6117 S4 40mph 0.527 16 13 3 0 19 3 0 2002-2006 5 3.2 13680 13557 Excellent 2005 2.6 1.228
London A217_link42-128 A217 S4 40mph 2.602 75 62 13 0 89 15 0 2004-2006 3 25.0 37229 36895 Sound 2005 35.0 0.713
Northampton Bedford Rd A428 S5 40mph 0.417 2 1 1 0 1 1 02002-2006 5 0.4 38567 38221 Excellent 2005 5.8 0.069
Northampton Towcester Rd A43 S4 40mph 0.199 8 8 0 0 1 0 02002-2006 5 1.6 28149 27896 Sound 2005 2.0 0.788
16.999 447 387 57 3
COBA S2 A Roads 30/40mph = 0.873 0.118 0.008
PIA/mvkm
Aggregated sS4 342 398 52 1 100.7 206.1
No of casualties per PIA =
Notes: COBA S2 A Roads 30/40mph = 1.2040  0.1202  0.0076
1) Accidents listed as occuring at private drives have been treated as junction accidents.
2) Bromford Lane in Birmingham has been excluded due to inconsistent speed-limit data. 30mph/40mph aggregated = 0.769
3) Where multiple AADF count sites have been used, the average has been taken.
4) Junction widths have not been excluded from the carriageway length.
5) NRTF 2005-2004 factor is taken from NRTF1997 Table 3, Urban Principle column.
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15.273 896 772 112 12
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COBA S2 A Roads 30/40mph = 0.873  0.118 0.008
PIA/mvkm
Aggregated S4 1076 124 13 179.2 157.8 1.136

No of casualties per PIA = 1.2009 0.1384 0.0145
Notes: COBA S2 A Roads 30/40mph = 1.2040 0.1202 0.0076

1) Accidents listed as occuring at private drives have been treated as junction accidents.
2) Bromford Lane in Birmingham has been excluded due to inconsistent speed-limit data.
3) Where multiple AADF count sites have been used, the average has been taken.
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