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1. Introduction

1.1.1.  Atkins Transportation has undertaken the operational assessment of the A2
Bean and Ebbsfleet junctions using a Saturday VISSIM model. The purpose of
this analysis is to evaluate the Stage 3 preferred design (referred to as the Do-
Something) using Saturday demand.

1.1.2.  The Saturday base and forecast VISSIM model has been developed in

accordance with Highways England’s Use of
July 2007. The Saturday traffic flows for the 2016 base year have been provided

by Dartford Borough Council (DBC), which were submitted as part of the West

Village Bluewater — Evolution Transportation Assessment (referred to as the

Bluewater TA).

Saturday Demand Development

N

N

.1.1.  The Bluewater TA analysed the observed 2016 traffic data and concluded that
the Saturday peak hour for Bluewater is between 16:00 and 17:00. Therefore,
Atkins has developed the base year Saturday VISSIM model utilising the
demand for this Saturday PM hour (16:00-17:00).

.1.2.  Three sets of Saturday traffic data have been utilised in the development of
Saturday demand matrices.

N

1 Observed data from the Bluewater TA for Saturday 7" May 2016 was used at
the following junctions: Bluewater Parkway roundabout, Bean lane / A296
roundabout, Bean North and Bean South roundabouts.

T Hi ghways BMelgTRI& dath was analysed for May 2016 and an
average of all S at u utdisadyforhe A2maifreey 2016 wa

9 For the Ebbsfleet and Hall Road junctions, Saturday 215t June 2014 observed
data was available from the PCF Stage 2 work. The 2014 traffic flows were
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2.1.3.

2.1.4.

3.1.1.

3.1.2.

3.1.3.

brought to 2016 level by applying growth factor of 1.09 derived from the
WebTRIS.

1 The base year balanced 2016 Saturday volume profile was created for light
and heavy vehicle classes using the above-mentioned process.

1 Following that the matrix estimation process was undertaken for the entire
VISSIM model area. This was to ensure that the traffic flows at exiting
downstream junctions matches the flow entering at the junction upstream.

1 The final Saturday VISSIM matrices were then used for the assignment and
evaluation.

The forecast demand was derived by applying TEMPRO growth factors from
2016 to 2038. The base year 2016 traffic flows were uplifted with a growth factor
of 1.2 to represent the 2038 forecast year demand.

The 2038 future year matrices for lights and heavy vehicle classes were
developed using a similar approach to the 2016 base year matrices as described
in section 2.1.2.

Model Overview

Figure 3.1 shows the extent of the Saturday VISSIM Model. The key network
extent includes A2 Bean interchange to the west and A2 Ebbsfleet interchange
and B262 Hall Road interchange to the east.

The model was developed for the Saturday PM peak (16:00 — 17:00). The model
consists of a half hour warm-up period, followed by a single hour simulation and
half-hour cool down period. Therefore, the total Saturday VISSIM model
simulation time is from 15:30 to 17:30.

The OD matrix was assigned using the static (fixed) routes as there is limited
route choice in the network.
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4.1.1.

4.1.2.

Figure 3.1 VISSIM Model Extent

Model Calibration

The purpose of model calibration is to ensure that the VISSIM model behaviour
and assignments are accurately represented compared with the existing
conditions. The emphasis of calibration is to ensure that in the modelled peak
periods:

9 traffic patterns in the area are modelled accurately;
1 levels of modelled delay and congestion are similar to existing conditions; and
1 driving behaviour is reasonably close to the observed conditions.

The GEH statistic was adopted as the
extent to which modelled flows match corresponding observed values. The GEH
statistic is defined as:

(M- C)*
M +C
GEH = M+

where M = modelled flow;
C = observed flow (or count).

The standard method used to compare modelled values against observations on
a link therefore involves the calculation of the GEH statistic. As a general rule,
when comparing assigned volumes with observed volumes, a GEH parameter of
5 or less indicates an acceptable level of calibration.
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Table 4-1: Link flow and Turning movement criteria

Turning Movements

Criteria Description of Criteria passing the GEH or flow
criteria (%)

Individual flows within 100 veh/h of counts
for flows less than 700 veh/h

Individual flows within 15% of counts for

> 85% of cases

1 flows from 700 to 2,700 veh/h > 85% of cases
Individual flows within 400 veh/h of counts > 85% of cases
for flows more than 2,700 veh/h 0

2 GEH < 5 for individual flows > 85% of cases

4.1.3. The base VISSIM modelled flow is compared against the observed flows. Table
4-2 below shows 92% and 95% of the movements in the network are passing the
GEH and flow criteria as described in Table 4-1. This shows the Saturday

VISSIM model has calibrated well within the criteria.
Table 4-2: Traffic Flow GEH Summary

Turning Movements | Turning Movements

Junction Name passing the GEH passing the flow
criteria (%) criteria (%)
1 B255/Bluewater Parkway Roundabout 100% 100%
5 B255 SB off slip/Watling Street/Bean 91% 100%
Lane Roundabout
3 Bean Lane/A2 EB off slip/B255 8204 91%
Roundabout
4 A2 WB Slip/Bean Lane Roundabout 100% 86%
5 Overall Network 92% 95%
5. Model Validation
5.1.1. It is important that modelled journey times are validated well against observed

values to make sure that speeds on links and delays at the junctions are

accurately represented by the

redJdite311 .

require that modelled journey times should be within +15% of the observed times

(or £1 minute, if higher than 15%) on 85% of travel time routes.

5.1.2. In addition, TAG Unit 3.1 recommends obtaining the journey times by vehicle
type. However, it states that if journey times by vehicle type are not available but
separate speed/flow relationships for light and heavy vehicles have been used, a
weighted average of the modelled light and heavy vehicle speeds should be
compared with the surveyed all-vehicle speed. This approach has been used for

the journey time validation of the routes.

5.1.3.  Observed journey times were obtained from the TrafficMaster database. The
journey time data from TrafficMaster was processed for the Saturday PM peak
hour. TrafficMaster sections relevant to this study are summarised below:
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 Route 1 - B255 Bean Lane & A2 Bean Roundabout West to B255/Mounts
Road Junction

1 Route 3 - Watling Street/St James Lane Roundabout to A2260/Thames
Way Junction

1 Route 4 - A2 at Bean Junction to A2 at Pepper Hill Junction

 Route 6 - New Barn Road/Station Rd roundabout to Hall
Road/Springhead Rd roundabout

5.1.4. A graphical map showing these individual journey time segments is presented in
Figure 5.1.

Figure 5.1 Journey Time Route Sections in VISSIM Model

X\ JT Routes

e S
© Crown copyright and database right 2017

\J. /= ' ,{ ,.,._.ffl “j
5.1.5. Table 5-1 summarises the modelled and observed journey times in the Saturday
PM peak hour.

Table 5-1: Journey Time Validation

Saturday PM Peak
Route Length (m)
Observed JT (S) Modelled JT (S) % Difference

I f
Route 1 NB 1,743 111 124 11%
Route 1 SB 1,737 344 304 -11%
Route 3 EB 5,690 132 137 4%
Route 3 WB 4,845 297 297 0%
Route 4 EB 4,294 138 157 14%
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Saturday PM Peak

Route Length (m)
Observed JT (S) Modelled JT (S) % Difference
148 158

Route 4 WB 4,304 7%
Route 6 NB 518 44 59 20%
Route 6 SB 508 48 55 14%

5.1.6.  All the Saturday peak hour modelled journey time sections are within £15% or 1
minuteof t he observed journey time as set oL
journey time acceptability criteria. This is summarised in Table 5-2.

Table 5-2: Journey Time Validation - Summary

Sections

Percentage of Journey
Times within 15% or
within 60 seconds

Saturday

0 0 0 0 0
PM Peak 100% 100% 100% 100% 100%

5.1.7.  The observed journey time for Route 3 eastbound (from A296 Watling Street to
A2260 Thames Way Junction) showed a very high standard deviation. Further
investigation into the TrafficMaster raw data revealed the discrepancies in the
data and hence a part of the route on the A296 has been excluded from the
journey time validation. This reduces the overall length of Route 3 from 5.7 km to
1.5 km.

5.1.8.  Journey time data was further analysed for individual sections and compared
against the modelled journey times. Appendix A presents the individual modelled
and observed journey times together with individual journey time section maps
for each of the routes. The modelled journey times for all individual sections are
within £15% of the observed travel time or within 60 seconds.

5.1.9. Figure 5.2 below presents the cumulative journey times against the observed
journey time sections for the Saturday PM peak hour.
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Figure 5.2 Cumulative Journey Time Comparisons — Saturday PM Peak
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5.1.10. Overall, the journey time validation has produced a base model that reflects the
existing traffic conditions to a reasonably high degree of accuracy.

5.1.11. The modelled journey times were validated within the acceptable criteria of +15%
or 1 minute of the observed journey times. Most junctions are achieving flow
acceptability criteria of GEH below 5, with a few exceptions relating to junction
approaches, however, an overall junctions’ flow is
acceptability criteria.

0. Future Year Model

6.1.1. LinSig models have been used to obtain signal timings based on the 2038 future
year Saturday demand. The LinSig results indicate that both the Bean
interchange and Ebbsfleet interchange perform well within capacity for the
Saturday PM peak hour. The highest DoS for the Bean junction of 70% is
predicted in the Bean Lane southbound direction at the Bean North roundabout,
and for the Ebbsfleet junction the highest DoS of 87% is predicted at the A2 EB
off slip to the Ebbsfleet East roundabout.

6.1.2.  The detailed LinSig results are presented in the Appendix B.

6.1.3.  The Saturday LinSig model signal timings have subsequently been used in the
Saturday VISSIM models to check the operational performance of the Bean and
Ebbsfleet junctions.

6.1.4.  The 2038 Saturday VISSIM models were developed for the Do-Minimum (DM)
and Do-Something (DS) scenarios. The input volumes for the future year were
derived by applying TEMPRO growth to the validated base year demand
matrices.

7. VISSIM Results

7.1.1. Table 7-1shows the total 2038 network delay in hours and latent demand,
namely those vehicles which were queued up outside of the model network
within the time period, for the DM and DS scenarios. These results suggest that
the DS is performing better than the DM during the Saturday PM peak hour.

Error! Reference source not found.Table 7-1: VISSIM outputs for DM and DS
scenarios - Network Delay and Latent Demand

SATURDAY PM Peak Hour VISSIM Model

Scenario
Network Delay (Hours) Latent Demand (Vehicles)
143

DM 2038 1848
DS 2038 90 519
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7.1.2.  Table 7-2 delineates the reduction in the overall queue lengths in the DS
scenario compared to the DM scenario. Queue lengths at the B255 approach is
predicted to reduce significantly to 65m in the DS scenario compared with the
305m in the DM scenario.

Table 7-2: VISSIM Mean Max Queue Lengths (Metres)

“-
Name

Bean Lane Southbound

Bean North B255 207 305 65
Roundabout A2 Eastbound off Slip 17 34 33
Bean Lane Northbound 22 29 31
Bean Lane Southbound 1 4 48
Bean South .
Roundabout A2 Westbound Off Slip 22 29 55
Bean Lane Northbound 11 16 34
A2260 Southbound 0 0 19
Ebbsfleet
West A2260 Westbound 6 11 49
Roundabout .
A2 EB off slip towards Ebbsfleet 1 2 20
A2260 Eastbound 7 16 17
Ebbsfleet East .
Roundabout A2 Eastbound off slip 1 67 61
Development Access - 28 42

8. Summary

8.1.1.  The Saturday base and 2038 forecast demand have been assessed for the
A2BE Stage 3 preferred design. The Saturday base VISSIM model has been
fully calibrated using Saturday traffic flows for the peak hour of 16:00 to 17:00.
The base Saturday VISSIM model has been validated against TrafficMaster
data, with journey timeswe | |  wi t hi n iDyfcrfetiis accept abi |

8.1.2.  Comparing the 2038 DS Saturday VISSIM model with the Saturday DM model,
the DS model predicts significantly lower delays for the 2038 design year. The
latent demand (vehicles not able to enter onto the network) shows that the 2038
Saturday DS model allows 1,329 more vehicles onto the network than the DM
model.

8.1.3.  The 2038 Do-Something Saturday LinSig model indicated that all links at the A2
Bean and Ebbsfleet roundabouts operate at less than 90% capacity with the
introduction of the scheme.

8.1.4. Overall the Do-Something option is predicted to improve operational
performance in the Saturday peak hour between 16:00 — 17:00, at both the Bean
and Ebbsfleet roundabouts, compared to the 2038 Do-Minimum network. In
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addition, all links at both of the roundabouts operate at or below 90% DoS up to
the 2038 design year with the introduction of the scheme.
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Appendix A. Journey Time Comparison

A.l. Individual JT Section Maps

JT Route 1 - Individual Sections

JT Route 6 - Individual S (giions K
:/\

el SRR A 2
== ¢
/| X
Secton 168 | \\/\/
4
{ O

Bean Junction South

JT Route 4 - Individual Sections

Bean Junction

e Section 2 - EB Section 3 - EB
/ Section SyW8 Section 4 - WB Section 3 - WB \ s
Ebbsfleet \__Section 4 -EB
Junction Section2-WB S

Section 1 - WB

Atkins Revision C02 Page 12 of 20



Technical Note ATKINS

A2 Bean and Ebbsfleet Junctions Improvement s

JT Route 3 - Individual Sections -

| Section 5 - EB

Section 1 - EB Section 1- WB

Section 4 - EB | Section 2 - WB

Section 5 - WB Section 2 - EB

Section 3 - EB

_Bean Junction ]
i Section 4 - WB Section 3 - WB

Ebbsfleet
Junction

A.2. Saturday PM Peak Hour JT Sections

Table A.1: Bean Lane Roundabout Approach Road from the South to the
B255/Bluewater Parkway Roundabout

Cum Length Cum i 4
Description - Route 1 NB 9 Observed Difference
(m) Modelled (s) )

Bean lane Roundabout &
Approach Road from South 280 28 26 9%
Bean Lane/B255 Roundabout 636 55 49 11%
Approach from south
B255 NB above A296/Bean 1,529 105 95 10%
Lane Roundabout
B255/Bluewater Parkway 1,743 124 111 11%

Roundabout

Table A.2: B255/Mounts Road Junction to Bean Lane/B255 Roundabout

Cum )
Observed Difference

(s)
B255/Mounts Road Junction 182 13 20 -33%

Cum Length Cum
(m) Modelled (s)

Description - Route 1 SB

B255/Bluewater Parkway

- 0,
Roundabout 1,139 164 192 15%
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B255 SB below A296/Bean

Lane Roundabout 1,407 257 292 -12%

Bean Lane/B255 Roundabout 1,737 304 344 -11%

Table A.3: Watling street/St James Lane Roundabout to A2260/International
Way Roundabout

o Cum Length Cum ctim : 4
Description - Route 3 EB (m) Modelled (s) Obs((;ved Difference
A2 slip/A2260 Roundabout 192 14 15 -6%
A2260/Substation Access Q
Road Roundabout 22 et 42 2%
A2260/International way 1,583 137 132 4%

Roundabout

Table A.4: A2260/Thames Way Junction to A2 Slip/Bean Lane Roundabout

North
Cum %
Description - Route 3 WB St LERER e Observed Difference
(m) Modelled (s) )

A2260/Thames way Junction 861 74 69 7%
A2260/International way 1,231 %6 %6 1%
Roundabout
A2260/Substation Access &
Road Roundabout N e e 1%
A2 slip/Bean Lane &
Roundabout South 4491 264 260 2%
A2 slip/Bean Lane 4,845 297 297 0%

Roundabout North

Table A.5: A2 EB at Bean to A2 EB after the A296 on slip

Cum %

Cum Length i Observed | Difference

Description - Route 4 EB (m) Modelled (s)

(s)

A2 EB near Bean

A2 EB after onslip from Bean 2,718 100 88 14%
A2 EB after offslip towards

A2260/Substation Access 3,594 132 116 14%
Roundabout

A2 EB after onslip 4,294 157 138 14%
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Table A.6: A2 WB before Pepperhill Junction to A2 WB after the off slip
towards Bean Roundabout

Cum %
Observed Difference

(s)

Cum Length Cum
(m) Modelled (s)

Description - Route 4 WB

A2260/Thames way Junction
A2260/International way

Roundabout 1,450 > 48 8%
Rosd Rouncaout . L9 o o 7%
A2 slip/Bean Lane 4,304 158 148 7%

Roundabout North

Table A.7: New Barn Road/Station Road Roundabout to Hall
Road/Springhead Road Roundabout

Cum %
Observed Difference

©)

Cum Length Cum

Description - Route 6 NB (m) Modelled (s)

A2260/Thames way Junction

Table A.8: Hall Road/Springhead Road Roundabout to New Barn
Road/Station Road Roundabout

Cum %
Observed Difference

(s)

Cum Length Cum
(m) Modelled (s)

Description - Route 6 SB

Hall Road/Springhead Road

0
Roundabout 508 58 48 14%
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Appendix B. LinSIG Model Results

Table B. 1 Bean Junction LinSig Results 2038 DS Saturday Peak Hour

. DoS MMQ
Location
(%) (PCU)

J1: Bean North — Northeast 66.1% -

Bean Ln SB Entry Left/Ahead 66.1% 6.9
North Circulatory Ahead 53.1% 2.3
North Circulatory Ahead/Right 64.8% 1.7
North Circulatory Right 49.0% 5.4
J2: Bean North — Southeast 45.5% =

Bean Lane NB Entry Ahead 45.3% 1.0
Bean Lane NB Entry Ahead 45.5% 1.0
Bean Lane NB Entry Ahead 28.7% 0.7
East Circulatory Right 32.5% 1.9
East Circulatory Right 32.5% 1.9
J3: Bean North — Southwest 57.2% -

A2 EB Off Slip Ahead 57.2% 3.2
South Circulatory Right 51.8% 2.9
South Circulatory Right 52.0% 2.9
South Circulatory Right 28.1% 2.0
A2 EB Off Slip Left 52.6% 0.6
J4: Bean North — Northwest 65.1% -

B225 Entry Ahead Left 65.1% 6.8
B225 Entry Ahead 30.4% 2.9
West Circulatory Ahead 41.2% 3.6
West Circulatory Right Ahead 41.2% 3.9
J5: Bean South 59.3% -

A2 WB Off Slip Ahead 58.9% 7.1
A2 WB Off Slip Ahead 26.4% 2.5
Bean Lane NB entry 47.7% 3.2
Bean Lane SB Entry Left 46.8% 1.0
Bean Lane SB Entry Left/Ahead 47.5% 0.8
South Circulatory Right 58.8% 15
South Circulatory Right 59.3% 1.8
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: DoS MMQ
Location
(%) (PCU)
South Circulatory Right 29.4% 0.6
West Circulatory Ahead - -
West Circulatory Ahead Right 45.8% 2.4
North Circulatory Right 46.1% 2.1

Note: the unit of queue lengths is Passenger Car Units (PCUs)
*total queue length reported includes queue length on flare
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Figure B-1 Bean Junction 2038 Saturday PM Peak Hour
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Table B. 2 Ebbsfleet Junction LinSig Results 2038 DS Saturday PM Peak

Hour
(%) (PCU)

J1: East RDBT — South 87.7% -

South Circulatory Ahead 82.6% 7.7
South Circulatory U-Turn/Ahead 0.0% 0.0
A2 EB Off Slip Ahead 87.7% 17.3
A2 EB Off Slip Ahead 38.1% 4.0
A2 EB Off Slip Left 9.6% 0.9
A2 EB Off Slip Left 2.6% 0.2
J2: East RDBT — Northwest 39.7% -

EB Entry Ahead/Left 23.1% 1.0
EB Entry Ahead 32.3% 1.8
West Circulatory Ahead 37.6% 0.4
West Circulatory Right/Ahead 37.6% 0.4
West Circulatory Right 32.6% 0.8
Development Entry 39.7% 0.7
J3: East RDBT — Northeast 48.8% -

Development Exit Left 31.6% 2.8
Development Exit Right 48.8% 4.8
North Circulatory Ahead 1.9% 0.0
North Circulatory Ahead 34.6% 1.9
North Circulatory U-Turn/Ahead 34.7% 1.9
J4: West RDBT — West 19.4% =

East Development Exit Ahead/Left 19.4% 1.0
West Circulatory Ahead 2.4% 0.1
West Circulatory Ahead 8.2% 0.6
West Circulatory Right/Ahead 6.5% 0.2
J5: West RDBT — North 39.0% -

A2260 SB Left 1.1% 0.1
A2260 SB Ahead/Left 39.0% 3.6
A2260 SB Ahead 30.4% 2.6
West RDB North Circ Ahead 22.5% 1.1
West RDB North Circ Right Ahead 23.3% 0.2
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(%) (PCU)

A 2260 EB Ahead 5.5% 0.1
A 2260 EB Ahead 15.3% 1.5
J6: West RDBT - East 66.0% -

WB Entry Left/Ahead 66.0% 8.1
WB Entry Ahead 4.8% 0.3
East Circulatory Ahead 41.9% 3.0
East Circulatory Ahead/Right 44.8% 3.0
SB Exit 44.5% 3.1
J7: West RDBT - South 18.9% -

A2 WB Off-Slip Left/Ahead 7.8% 0.7
A2 WB Off-Slip Ahead 12.1% 0.7
South Circulatory Ahead/Right 18.9% 0.7
South Circulatory Right 6.3% 0.4
East Development Entry 11.2% 0.3

Figure B-2 Ebbsfleet Junction 2038 Saturday PM Peak Hour
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