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Important note about your report 

The sole purpose of this report and the associated services performed by Jacobs is to document the VISUM 

modelling undertaken to date on the London Bridge Connectivity options analysis, to highlight the current 

modelling assumptions and limitations, and to identify findings and recommendations, in accordance with the 

scope of services set out in the contract between Jacobs and the Client. 

In preparing this report, Jacobs has relied upon, and presumed accurate, any information (or confirmation of the 

absence thereof) provided by the Client and/or from other sources. Except as otherwise stated in the report, 

Jacobs has not attempted to verify the accuracy or completeness of any such information. If the information is 

subsequently determined to be false, inaccurate or incomplete then it is possible that our observations and 

conclusions as expressed in this report may change. 

Jacobs derived the data in this report from information sourced from the Client (if any) and/or available in the 

public domain at the time or times outlined in this report. The passage of time, manifestation of latent conditions 

or impacts of future events may require further examination of the project and subsequent data analysis, and re-

evaluation of the data, findings, observations and conclusions expressed in this report. Jacobs has prepared 

this report in accordance with the usual care and thoroughness of the consulting profession, for the sole 

purpose described above and by reference to applicable standards, guidelines, procedures and practices at the 

date of issue of this report. For the reasons outlined above, however, no other warranty or guarantee, whether 

expressed or implied, is made as to the data, observations and findings expressed in this report, to the extent 

permitted by law. 

This report should be read in full and no excerpts are to be taken as representative of the findings. No 

responsibility is accepted by Jacobs for use of any part of this report in any other context. 

This report has been prepared on behalf of, and for the exclusive use of, Jacobs’s Client, and is subject to, and 

issued in accordance with, the provisions of the contract between Jacobs and the Client. Jacobs accepts no 

liability or responsibility whatsoever for, or in respect of, any use of, or reliance upon, this report by any third 

party 
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1. Introduction 

1.1 Document Purpose 

1.1.1 Jacobs has been commissioned by Team London Bridge to undertake preliminary modelling of 5 

broad scheme options to develop the connectivity strategy for the London Bridge area. 

1.1.2 This technical report documents the modelling undertaken to date, highlighting the current modelling 

assumptions and limitations, and identifies findings and recommendations to aid identification of a 

preferred connectivity strategy and scheme design. 

1.2 Modelling Purpose and Scope 

1.2.1 Transport for London’s (TfL) Operational Network Evaluation Model (the ONE Model), which is built 

within the PTV VISUM modelling software, was used to carry out the preliminary modelling described 

within this report. 

1.2.2 The version of the ONE Model available at the time of this study was built in VISUM version 12.52-04. 

1.2.3 The modelling undertaken utilises the pre-existing ONE Model time periods available – an AM Peak 

Hour of 08:00 to 09:00 and a PM Peak Hour of 17:00 to 18:00. 

1.2.4 The purpose of the modelling carried out is to aid identification of a preferred connectivity strategy and 

scheme design. 

1.2.5 A 2018 Baseline “Do Nothing” scenario was created based directly upon the 2018 Forecast Year ONE 

Model provided by TfL. 5 design options were then coded as separate scenarios onto this baseline. 

1.2.6 12 scenarios have therefore been modelled. These are described in greater detail in Section 3: 

 AM 2018 Base (Do Nothing);  

 PM 2018 Base (Do Nothing);  

 AM 2018 Option 1 (Do Minimum);  

 PM 2018 Option 1 (Do Minimum);  

 AM 2018 Option 2; 

 PM 2018 Option 2; 

 AM 2018 Option 3;  

 PM 2018 Option 3;  

 AM 2018 Option 4;  

 PM 2018 Option 4;  

 AM 2018 Option 5; and 

 PM 2018 Option 5. 

1.2.7 The study area and “area of impact” defined for the modelling is identified in Figure 1-1. The main 

focus and hence the “core” area of study is Tooley Street and St. Thomas Street but it is recognised 

that the proposals for these roads may impact the wider area. 
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Figure 1-1 - Study Area 
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2. General Modelling Assumptions and Limitations  

2.1 Equilibrium Assignment 

2.1.1 TfL’s VISUM ONE Model utilises an equilibrium assignment methodology whereby it assigns trips 

between all origins and destinations to their least cost path and assumes that drivers have perfect 

network knowledge when selecting routes.  

2.1.2 The results presented are therefore more representative of network conditions sometime after a 

closure, or other road network adjustment, has been implemented, when individuals have learned of 

alternative routes and chosen the one best suited to them, rather than the local (and potentially 

greater) effects that may occur on the first day after the closure is implemented. 

2.2 Fixed Demand 

2.2.1 The demand contained with the ONE Model is fixed with the same number of trips (and with the same 

origins and destinations) assigned to the network in the Base and Proposed models. Over time, 

individuals may decide to reduce their mobility or shift to alternative modes when areas of the network 

experience sustained increases in congestion – these are effects which are not represented in the TfL 

ONE Model.  
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3. Options Modelled for Assessment 

3.1 2018 Baseline – “Do Nothing” 

3.1.1 A 2018 Baseline “Do Nothing” scenario was created based directly upon the 2018 Forecast Year ONE 

Model provided by TfL.  

3.1.2 A review of the local area model coding was undertaken and amendments made to form the new 2018 

Baseline for this study. Items reviewed included: 

 Local area bus routes; 

 St. Thomas Street access (the road was re-opened in the model as the full closure currently in 

place was still coded in the 2018 model); 

 Banned turns and junction geometries (the northbound right turn from  Borough High Street into 

Tooley Street was found to be open to general traffic within the 2018 ONE Model. This was 

corrected to become bus only). 

3.1.3 A comparison between this refined 2018 Do Nothing model and the original 2018 Forecast Year ONE 

Model provided by TfL was then undertaken in order to check that the network changes made did not 

greatly affect the performance of the model within the study area. 

3.2 Option 1 Do Minimum 

3.2.1 Option 1 is a “Do Minimum” option whereby the streets are returned to their current working 

arrangements on completion of the Network Rail works to London Bridge Station.  

3.2.2 Both Tooley Street and the western section of St Thomas Street are two-way streets and the proposal 

leaves the proposed one-way eastern section of St Thomas Street as one-way. 

3.2.3 This scenario includes the proposed pedestrianisation of Bermondsey Street. This is included in all 5 

proposed design options. 

3.2.4 The road layout implications of this option are shown in Appendix A. 

3.3 Option 2 

3.3.1 Option 2 converts the western section of St. Thomas Street to eastbound only and the eastern section 

to westbound only for all traffic.  

3.3.2 The northern section of Weston Street becomes one-way southbound. 

3.3.3 The one-way working of Snowsfields to the east of Weston Street is reversed to allow access to 

Bermondsey Street from the west of the area. 

3.3.4 The road layout implications of this option are shown in Appendix A. 
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3.3.5 This option necessitated the alteration of the priority junction of St. Thomas Street and Weston Street. 

3.3.6 In the absence of any available local LinSig modelling, the newly introduced Snowsfields approach to 

the signalised junction with Bermondsey Street and St. Thomas Street was given a minimum green 

time of 7 seconds in the initial assignment. The assigned flow was then assessed to check that this 

green time provided suitable capacity for the demand. 

3.3.7 The signal timings at all other locations were left unchanged, including the junction of Borough High 

Street with St. Thomas Street. 

3.4 Option 3 

3.4.1 In Option 3 the St. Thomas Street arrangement reverts to the do-minimum situation but Tooley Street 

is made bus-only eastbound on the Western section and bus-only westbound on the eastern section, 

hence removing general through-traffic and making all servicing access from Bermondsey Street.  

3.4.2 The one-way working of Snowsfields to the east of Weston Street is again reversed here to allow 

access to Bermondsey Street and hence on to Tooley Street from the west of the area. 

3.4.3 The road layout implications of this option are shown in Appendix A. 

3.4.4 The same approach was used for the Snowsfields signal timings as described for Option 2 in Section 

3.3.6 above. 

3.4.5 In the absence of any available local LinSig modelling, all signal timings along the Tooley Street bus-

only sections were left unchanged from the models provided by TfL. 

3.5 Option 4 

3.5.1 Option 4 creates a bus-only section in the centre of Tooley Street. This could be implemented as a 

either a full-time or a part-time closure to general/servicing traffic. U-turn roundabouts are provided to 

allow general traffic, including HGVs, to manoeuvre when the closure is in place. 

3.5.2 The road layout implications of this option are shown in Appendix A. 

3.6 Option 5 

3.6.1 Option 5 combines Options 2 and 3 with the bus only sections on Tooley Street and the one-way 

operation on St. Thomas Street.  

3.6.2 The above proposals are combined with a shared vehicle/pedestrian space arrangement on Tooley 

Street to the west of Bermondsey Street junction and also on the western section of St. Thomas 

Street. 

3.6.3 The road layout implications of this option are shown in Appendix A. 

3.6.4 The same approach was used for the Snowsfields signal timings as described for Option 2 in Section 

3.3.6 above. 

3.6.5 In the absence of any available local LinSig modelling, all signal timings along the bus-only and 

shared space sections were left unchanged from the models provided by TfL. 
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3.6.6 Shared space cannot be coded explicitly within a macroscopic strategic assignment model. As such, 

assumptions had to be made about the effects of such a scheme in this location and then coded into 

the model by proxy. The assigned flow along the proposed shared space sections of Tooley Street 

and St. Thomas Street were taken from the 2018 Do Nothing Scenarios described in Section 3.1 

above. These values were than halved and applied as new link capacities within the Option 5 models. 

Therefore, this approach assumed that the introduction of shared space would approximately halve 

the traffic flows on the relevant sections of Tooley Street and St. Thomas Street.  
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4. Modelling Results 

4.1 Select Link Analysis Reassignment 

Closure of Bermondsey Street 

4.1.1 The origin-destination patterns of trips using specific roads of interest within the study area can be 

analysed through a process known as Select Link Analysis (SLA) (using a VISUM software procedure 

known as “Flow Bundles”). The flow patterns from the Baseline or Do Minimum scenarios can then be 

analysed and compared to the routing of those trips in other proposed scenarios in order to illustrate 

where traffic has re-routed as a result of a road network intervention. 

4.1.2 Figure 4-1 displays the traffic using Bermondsey Street in the AM Peak Hour Do Nothing scenario. It 

illustrates that Bermondsey Street is primarily used as a route through to London Bridge in order to 

access the City of London north of the River from the south-east (A200, Southwark Park Road), the 

south (A2 and Camberwell via Bricklayers Arms Roundabout), and the south-west (Elephant & Castle, 

Lambeth).    

 

Figure 4-1 - AM Peak Hour Bermondsey Street Traffic Flow Patterns 
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4.1.3 Figure 4-2 then displays the routing of the vehicle trips in Figure 4-1 above within the AM Peak Hour 

Do Minimum scenario once Bermondsey Street is pedestrianised and closed. It illustrates how traffic 

re-routes to the adjacent roads in the vicinity (A100 Tower Bridge Road, Tanner Street, and Weston 

Street) as well as slightly further afield, re-routing earlier in their journey (using Jamaica Road and 

Druid Street) in order to avoid the road closure. Flows can also be seen to re-route onto Tower Bridge 

instead of London Bridge and use the Inner Ring Road around Tower Hill to head northwards rather 

than heading through the City of London. 

 

Figure 4-2 - AM Peak Hour Bermondsey Street Traffic Re-assignment in Do Minimum Scenario 

Banning of the left-turn from London Bridge onto Tooley Street to General Traffic 

4.1.4 Another major change to the road layout affecting vehicle accessibility, which is common to Options 3 

and 5, is the banning of the southbound left-turn from London Bridge onto Tooley Street to general 

traffic.  
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4.1.5 Figure 4-3 displays the traffic using this left-turn in the AM Peak Hour Option 1 Do Minimum scenario. 

It illustrates that the left turn from London Bridge into Tooley Street is primarily used as a route 

through to Jamaica Road and the south-east for journeys travelling along Victoria Embankment and 

Upper Thames Street and through the City of London from further north. 

 

Figure 4-3 - AM Peak Hour London Bridge Left-Turn Traffic Flow Patterns 
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4.1.6 Figure 4-4 on then displays the routing of the vehicle trips in Figure 4-3 above within the AM Peak 

Hour Option 3 scenario once the left-turn is banned to general traffic and made bus-only. It illustrates 

how some vehicles re-route onto other bridges but that traffic primarily continues straight on at the 

Tooley Street junction to turn left onto St. Thomas Street instead. A substantial proportion of these 

vehicles are wishing to access the local area around Tooley Street and St. Thomas Street as the 

destination of their journey (e.g. taxi drop-offs). Some vehicles use St. Thomas Street and Weston 

Street to then access Abbey Street and Jamaica Road to continue their longer distance journey. 

 

Figure 4-4 - AM Peak Hour London Bridge Left-Turn Traffic Re-assignment in Option 3 

4.2 Flow Differences 

4.2.1 When changes to the road network are made and road capacities for traffic are changed, affected 

vehicle trips may experience additional journey times and therefore reassign to find alternative routes. 

4.2.2 Differential traffic volume plots illustrate modelled total changes in expected traffic volumes as a result 

of each design option.  

4.2.3 This section will describe some of the key findings for each of the design options. Flow difference plots 

for all scenarios (AM and PM peak hours, Option 1 Do Minimum compared to Do Nothing and Options 

2-5 compared to Do Minimum) can be found in Appendix B. 

4.2.4 The aggregated impacts of each design option in terms of total number of vehicle trips on the road 

network within the study area are investigated further in Section 4.3.1. 
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Closure of Bermondsey Street (Option 1 Do Minimum) 

4.2.5 Figure 4-5 displays the difference in traffic flows between Option 1 Do Minimum and Do Nothing in the 

AM Peak Hour, thus illustrating the potential impacts of closing Bermondsey Street to vehicular traffic.  

4.2.6 The impacts (in terms of expected total traffic flow changes) of the observations noted in Section 4.1.3 

can be seen in terms of increases in flow on the adjacent roads in the vicinity of Bermondsey Street 

(A100 Tower Bridge Road, Tanner Street, and Weston Street) as well as slightly further afield 

including on Borough High Street just south of London Bridge. 

4.2.7 The closure of the southern section of Bermondsey Street causes a small decrease in expected 

vehicular flows further north on Bermondsey Street between St. Thomas Street and Tooley Street and 

also westbound on the western section of Tooley Street itself. 

 

Figure 4-5 – AM Peak Hour Option 1 Do Minimum vs Do Nothing Flow Difference 
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Option 2 

4.2.8 Figure 4-6 displays the difference in traffic flows between Option 2 and Option 1 Do Minimum in the 

PM Peak Hour, thus illustrating the potential impacts of introducing one-way working on St. Thomas 

Street and altering the one-way working of Snowsfields. 

4.2.9 Option 2 causes decreases in expected vehicle flows on St. Thomas Street but does introduce a small 

expected increase in flows eastbound on the western section of the road.  

4.2.10 An expected increase in vehicle flows can be seen on Snowsfields, Borough High Street and also on 

Tower Bridge Road and Tower Bridge itself. 

 

Figure 4-6 - PM Peak Hour Option 2 vs Option 1 Do Minimum Flow Difference 
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Option 3 

4.2.11 Figure 4-7 displays the difference in traffic flows between Option 3 and Option 1 Do Minimum in the 

PM Peak Hour, thus illustrating the potential impacts of introducing one-way bus-only sections on 

Tooley Street. 

4.2.12 Option 3 causes a decrease in expected general vehicle traffic volumes from Tooley Street and 

causes associated decreases in traffic flows on both London Bridge and Tower Bridge. 

4.2.13 However, significant increases in expected traffic flows can be seen eastbound on St. Thomas Street 

as a result of vehicles continuing straight on at the Tooley Street junction and turning left onto St. 

Thomas Street instead (as also observed in Section 4.1.6). This somewhat negates the impacts of the 

design option in terms of net removal of traffic from the immediate study area. 

4.2.14 The reversal of the one-way working on Snowsfields creates a possible eastbound route retaining 

access to Tooley Street via St. Thomas Street and Bermondsey Street. 

 

Figure 4-7 – PM Peak Hour Option 3 vs Option 1 Do Minimum Flow Difference 
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Option 4 

4.2.15 Figure 4-8 displays the difference in traffic flows between Option 4 and Option 1 Do Minimum in the 

PM Peak Hour, thus illustrating the potential impacts of introducing a bus-only section in the centre of 

Tooley Street. 

4.2.16 Option 4 removes the vast majority of general vehicle traffic from Tooley Street, effectively reducing it 

to access only, and also causes associated decreases in traffic flows on Tower Bridge. 

4.2.17 However, as with Option 3, significant associated increases in expected traffic flows can be seen 

eastbound on St. Thomas Street as a result of vehicles continuing straight on at the Tooley Street 

junction and turning left onto St. Thomas Street, thus somewhat negating the impacts of the design 

option in terms of net removal of traffic from the immediate study area. 

4.2.18 Significant increases in expected vehicle flows can also be seen northbound on Borough High Street 

 

Figure 4-8 - PM Peak Hour Option 4 vs Option 1 Do Minimum Flow Difference 
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Option 5 

4.2.19 Figure 4-9 displays the difference in traffic flows between Option 5 and Option 1 Do Minimum in the 

PM Peak Hour, thus illustrating the potential impacts of introducing one-way bus-only sections on 

Tooley Street combined with vehicle/pedestrian space environments on the western sections of 

Tooley Street and St. Thomas Street. 

4.2.20 Option 5 removes the vast majority of general vehicle traffic from both Tooley Street and St. Thomas 

Street and also causes associated decreases in traffic flows on both London Bridge and Tower Bridge. 

4.2.21 Increases in expected general traffic flows can be observed on Borough High Street, Bermondsey 

Street, and outside of the study area on Long Lane and Great Dover Street. 

4.2.22 The volumes of traffic dispersed from Tooley Street and St. Thomas Street in this design option will be 

heavily dependent upon the impacts of the shared space schemes, a factor of pedestrian volumes in 

the area. The modelling results presented here for this option are therefore very sensitive to the 

modelling assumptions outlined in Section 3.6.6. 

 

Figure 4-9 - PM Peak Hour Option 5 vs Option 1 Do Minimum Flow Difference 
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4.3 Network “Stress” 

4.3.1 The degree of congestion on the road network is the cumulative effect of heavy traffic demand on 

roads of limited capacity, delays at junctions, and complex patterns of traffic movements. Delays can 

accumulate on the approaches and on the exits from junctions and from blocking back across 

junctions. 

4.3.2 For the purposes of this study, the level of congestion across the road network has been assessed 

using the ratio of traffic flow to capacity on links (roads) and at junctions within the study area of the 

model. The Volume / Capacity Ratio (V/C) is one of the most common indices used to assess traffic 

conditions. V is the total number of vehicles passing a point in one hour and C is the maximum 

number of cars that could pass that point due to the available capacity of the road space and possible 

maximum junction throughput (influenced by factors such as number of lanes, lane widths, volume of 

other vehicles on the network, and presence of traffic lights).  

4.3.3 This section will describe some of the key findings for some of the design options. Network Stress 

maps for all scenarios can be found in Appendix C. 

4.3.4 Figure 4-10 displays the predicted network “stress”, in terms of V/C Ratio, for the AM Peak Hour in the 

2018 ONE Model Do Nothing scenario. Junctions at capacity (V/C > 85%) are displayed in orange and 

junctions over capacity (V/C =100%) are displayed in red. Links that are at capacity (V/C > 75%) are 

displayed in red. 

4.3.5 Congestion can be seen at junctions on Tower Bridge Road and on Tower Bridge itself. There are also 

junctions at capacity on Borough High Street. 

 

Figure 4-10 - AM Peak Hour Do Nothing Network Stress 
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4.3.6 Figure 4-11 displays the predicted network “stress”, in terms of V/C Ratio, for the AM Peak Hour in 

Option 5, thus illustrating the potential impacts of introducing one-way bus-only sections on Tooley 

Street combined with vehicle/pedestrian space environments on the western sections of Tooley Street 

and St. Thomas Street. 

4.3.7 In Option 5, junctions on Borough High Street remain at capacity. Extra link “stress”, in terms of 

general traffic performance, can be seen on Tooley Street and St. Thomas Street where the shared 

space scheme is located. This is because the shared space environment reduces the effective 

capacity of the road space in those sections. 

 

Figure 4-11 - PM Peak Hour Option 5 Network Stress 
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4.4 Network Performance Statistics 

4.4.1 High-level road network performance indicators were extracted from the study area for each of the 

design options modelled, aggregated, and compared with the 2018 Do Nothing situation. Figure 4-12 

displays the study area defined within the ONE Model: 

 

Figure 4-12 - Network Performance Indicators Study Area Definition 

4.4.2 Further network performance indicators were extracted for Tooley Street and St. Thomas Street 

specifically for each of the design options and again compared with the 2018 Do Nothing situation. 

Figure 4-13 displays the two roads within the Study Area highlighted in red: 

 

Figure 4-13 - Network Performance Indicators Tooley Street and St. Thomas Street Definition (highlighted in red) 
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Vehicle Trips 

4.4.3 Figure 4-14 presents the percentage change in general traffic vehicle trips within the whole study area, 

for the AM peak hour and PM peak hour for all scenarios compared to the 2018 Do Nothing situation. 

Figure 4-15 shows the same for specifically Tooley Street and Figure 4-16 the same for St. Thomas 

Street  

4.4.4 These vehicle trips may originate or terminate within the study area itself and therefore have fixed 

origins and destinations (as explained in Section 2.2.1), or they may originate and terminate outside of 

the study area and route through it. These trips are free to re-assign and avoid the study area 

completely (should that route become less attractive as a result of the design option) and so cause a 

net change in the number of vehicle trips within the study area. 

4.4.5 In the AM peak hour over the whole study area (Figure 4-14), all options lead to an expected reduction 

in the number of vehicle trips within the study area. Option 5 reduces the number of vehicle trips by 

over 3%, Options 3 and 4 are also effective, both also reducing the number of vehicle trips by over 

2%.  

4.4.6 Option 5 also leads to the greatest reduction (nearly 3%) in vehicle trips within the study area during 

the PM peak hour (Figure 4-14). However, Option 3 is the only other design that leads to a reduction 

in vehicle trips (approximately 1%). There is no substantial change in the number of vehicle trips 

expected in the PM peak hour with Options 1, 2 and 4.  

4.4.7 In Option 1, this can be explained by the differing nature of the trips using Bermondsey Street in the 

Do Nothing scenario during the PM peak hour compared to the AM (a high proportion of taxi journeys 

terminating within the study area and therefore with a fixed modelled destination).  

4.4.8 In Options 2 and 4 this can be explained by localised reductions in flow being offset by the vehicles 

simply re-routing to other roads within the study area. 

 

Figure 4-14 – Study Area Peak Hours % Change in Vehicle Trips 
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4.4.9 In the AM peak hour on Tooley Street (Figure 4-15) again the number of vehicle trips reduces for all 

options with Options 4 and 5 producing the largest decreases (36%) in line with the results found over 

the whole study area. Option 3 also produces a large decrease of 16%. 

4.4.10 Similarly Options 3, 4 and 5 for Tooley Street all have considerable decreases in the vehicle trips in 

the PM peak hour (Figure 4-15). These results are expected due to Option 3, 4 and 5 introducing bus 

sections onto Tooley Street. 

 

Figure 4-15 - Tooley Street Peak Hours % Change in Vehicle Trips 

4.4.11 For St. Thomas Street during the AM peak hour Option 5 performs the best showing a 44% decrease 

in the vehicle trips (Figure 4-16) Option 2 also displays a large decrease. Option 4 however produces 

a sizeable increase in the vehicle trips this is expected as Option 4 reduces the traffic on Tooley Street 

this traffic is rerouted to St. Thomas Street increasing the number of vehicle trips.  

4.4.12 The PM peak hour results for St. Thomas Street tell a similar story to the AM peak hour with Option 5 

again showing the largest decrease and Option 3 and 4 performing badly both increasing the vehicle 

trips as expected. 

 

Figure 4-16 - St. Thomas Street Peak Hours % Change in Vehicle Trips 
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Total Delay  

4.4.13 Figure 4-17 shows the total delay on Tooley Street. Options 4 and 5 present a decrease in the total 

delay in both the AM and PM peak hours this can be understood as both these options introduce bus 

sections onto Tooley Street that decrease the number of vehicle trips as seen in Figure 4-15 and so 

the total delay will also decrease. 

 

Figure 4-17 - Tooley Street Peak Hours % Change of Total Delay 

4.4.14 The results for St. Thomas Street can be seen in Figure 4-18, the total delay increases in Options 3 

and 4. In these options restrictions are placed on Tooley Street decreasing the number of vehicles on 

that street, St. Thomas Street is well placed to take up the diverted traffic which will cause an increase 

in the total delay in Options 3 and 4. Options 2 and 5 however show a decrease in the total delay. The 

overall pattern mirrors that of the vehicle trips in Figure 4-16. 

 

Figure 4-18 - St. Thomas Street Peak Hours % Change of Total Delay 
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Vehicle kilometres 

4.4.15 The total vehicle kilometres for all the options decreases for the AM peak hour and the PM peak hour 

noticeably for Option 3, 4 and 5 on Tooley Street. This is expected as each of these options introduces 

bus only sections and shared spaces that will reduce the number of vehicle trips as we have 

previously seen in Figure 4-15 therefore also reducing total vehicle kilometres. 

 

Figure 4-19 - Tooley Street Peak Hours % Change in Vehicle Kilometres 

4.4.16 On St. Thomas Street the vehicle kilometres decreases in Options 2 and 5 but increases in Option 3 

and 4. The increases in Option 3 and 4 can be put down to Tooley Street introducing bus only sections 

therefore the excess traffic is pushed onto St. Thomas Street. The combination of the bus sections on 

Tooley Street and the shared space could explain the decrease in vehicle kilometres in Option 5. 

 

Figure 4-20 - St. Thomas Street Peak Hours % Change in Vehicle Kilometres 
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Level of Delay 

4.4.17 Figure 4-21 presents the percentage change in general traffic Level of Delay within the whole study 

area, for the AM peak hour and PM peak hour for all scenarios compared to the 2018 Do Nothing 

situation. Figure 4-22 and Figure 4-23 show the same for Tooley Street and St. Thomas Street 

respectively. 

4.4.18 Level of Delay is defined as the average total delay (in seconds) experienced by each vehicle per 

kilometre driven.  

4.4.19 In the AM peak hour (Figure 4-21), level of delay within the study area increases in Options 2 to 5. 

Option 4 leads to the largest increase in level of delay within the study area during the AM peak hour 

(nearly 3%). These increases are small as when the total delay decreases the total travel time also 

decreases keeping the level of delay fairly constant over all the options. 

4.4.20 In the PM peak hour (Figure 4-21), the level of delay varies more over the 5 options. Option 4 has a 

modelled reduction in the level of delay for general traffic within the study area (approximately 9%). 

This is due to the large decrease in the total delay for Option 4. 

4.4.21 Option 5 leads to the greatest increase in modelled level of delay (approximately 12%). This can be 

understood as Option 5 for the whole study area shows a large increase in total delay. The speeds of 

traffic flow on Tooley Street and St. Thomas Street in this design option will be heavily dependent 

upon the impacts of the shared space schemes, a factor of pedestrian volumes in the area. The 

modelling results presented here for this option are therefore very sensitive to the modelling 

assumptions outlined in Section 3.6.6. 

 

Figure 4-21 – Study Area Peak Hours % Change in Level of Delay 
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4.4.22 The level of delay specifically on Tooley Street shows a much larger change from the whole study 

area (Figure 4-22). The largest decrease in the AM peak hour is in Option 4 (48%) where both the 

total delay and the vehicle kilometres both show large decreases (Figure 4-17 and Figure 4-19). 

4.4.23 The PM peak hour level of delay is greatly increased on Tooley Street for Options 3 and 5 (Figure 

4-22). This is caused by the total delay varying on a much smaller scale than the vehicle kilometres. 

Option 4 still provides the largest decrease. 

 

Figure 4-22 - Tooley Street Peak Hours % Change in Level of Delay 

4.4.24 St. Thomas Street, in the modelling of the level of delay, shows increases in Option 3 and 4 and 5 in 

both the AM peak hour and the PM peak hour (Figure 4-23) with each of these Options increasing the 

level of delay. These increases come about due to the ratio between the changes in total delay and 

the vehicle kilometres for each of these options. 

 

Figure 4-23 - St. Thomas Street Peak Hours % Change in Level of Delay 

-60%

-40%

-20%

0%

20%

40%

60%

80%

100%

120%

Do Nothing
Option 1 Do

Minimum Option 2 Option 3 Option 4 Option 5

Tooley Street AM

Tooley Street PM

-20%

0%

20%

40%

60%

80%

100%

120%

140%

Do Nothing

Option 1
Do

Minimum Option 2 Option 3 Option 4 Option 5

St. Thomas Street AM

St. Thomas Street PM



London Bridge Connectivity VISUM Modelling Report  

 

 

 28 

Total travel time 

4.4.25 The total travel time on Tooley Street in the AM peak hour shows a decrease across all the options 

and for the majority of the options in the PM peak hour (Figure 4-24). The largest decreases are seen 

in Options 4 and 5, this can be attributed to the bus only sections and shared spaces included in these 

options reducing the number of vehicles on the road implying less congestion and so less delay. 

 

Figure 4-24 - Tooley Street Peak Hours % Change of Total Travel Time 

4.4.26 The modelled results for St. Thomas Street in the AM peak hour (Figure 4-25) follows the same 

pattern as the change in vehicle trips and vehicle kilometres with Options 3 and 4 increasing in travel 

time and Options 2 and 5 decreasing. Obviously the smaller number of vehicle trips, decreases the 

number of vehicle kilometres and signifies fewer vehicles using the road which in turn suggests less 

congestion, leading to a reduced travel time as we see on St. Thomas Street. 

 

Figure 4-25 - St. Thomas Street Peak Hours % Change of Total Travel Time 
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Journey time per kilometre 

4.4.27 The journey time per kilometre increases in Options 3 and 5 for both the AM and PM peak hours on 

Tooley Street. The pattern is very similar to that of the level of delay (Figure 4-22). This is 

understandable as the journey time per kilometre is calculated by the total travel time divided by the 

vehicle kilometres. 

 

Figure 4-26 - Tooley Street Peak Hours % Change of Journey Time per KM 

4.4.28 The results for St. Thomas Street journey time per kilometre again mirror those found for the level of 

delay for that street. This shows that although the number vehicle kilometres has decreased the time 

taken to travel has actually increased for Option 3 to 5 in both the AM and PM peak hours. 

 

Figure 4-27 - St. Thomas Street Peak Hours % Change of Journey Time per KM 
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Average speed 

4.4.29 The average speed on Tooley Street in the AM and PM peak hours shows the inverse of the pattern 

for the level of delay and the journey time per kilometre as would be expected. Option 4 shows the 

largest increase in the average speed whereas Options 3 and 5 show decreases. This is interesting as 

although Options 3 and 5 both show a decrease in the number of vehicle trips and the kilometres there 

is also a decrease in the average speed of these reduced trips. 

 

Figure 4-28 - Tooley Street Peak Hours % Change in Average Speed 

4.4.30 The modelled results tell the same story for St. Thomas Street with the average speed showing the 

inverse of the pattern for the level of delay. 

 

Figure 4-29 - St. Thomas Street Peak Hours % Change of Average Speed 
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5. Summary and Recommendations 

5.1 Summary of Modelling Undertaken 

5.1.1 Jacobs has been commissioned by Team London Bridge to undertake preliminary modelling of 5 

broad scheme options to develop the connectivity strategy for the London Bridge area and aid 

identification of a preferred scheme design. 

5.1.2 Transport for London’s (TfL) Operational Network Evaluation Model (the ONE Model), which is built 

within the PTV VISUM modelling software, was used to carry out the preliminary modelling described 

within this report. 

5.1.3 The modelling undertaken utilises the pre-existing ONE Model time periods available – an AM Peak 

Hour of 08:00 to 09:00 and a PM Peak Hour of 17:00 to 18:00. 

5.1.4 A 2018 Baseline “Do Nothing” scenario was created based directly upon the 2018 Forecast Year ONE 

Model provided by TfL. The 5 design options were then coded as separate scenarios onto this 

baseline. 

5.1.5 TfL’s VISUM ONE Model utilises an equilibrium assignment methodology whereby it assigns trips 

between all origins and destinations to their least cost path and assumes that drivers have perfect 

network knowledge when selecting routes. The results presented are therefore more representative of 

network conditions sometime after a closure, or other road network adjustment, has been 

implemented, when individuals have learned of alternative routes and chosen the one best suited to 

them, rather than the local (and potentially greater) effects that may occur on the first day after the 

closure is implemented. 

5.1.6 The demand contained with the ONE Model is fixed with the same number of trips (and with the same 

origins and destinations) assigned to the network in the Base and Proposed models. Over time, 

individuals may decide to reduce their mobility or shift to alternative modes when areas of the network 

experience sustained increases in congestion – these are effects which are not represented in the TfL 

ONE Model.  

5.2 Conclusions and Recommendations 

5.2.1 According to the modelling undertaken, Option 2 is the least effective option at reducing vehicle trips 

on Tooley Street, St. Thomas Street and throughout the study area. The reversal of the one-way 

system on Snowsfields combined with the one-way system on St. Thomas Street maintains access to 

Bermondsey Street from the west of the area. Tooley Street remains open in both directions and so 

can absorb increases in traffic flows if traffic affected by the St. Thomas Street one-way working or 

reversal of Snowsfields re-routes. 

5.2.2 Options 3 and 4 are effective at reducing general traffic flows on Tooley Street; Option 4 in particular 

as it effectively reduces Tooley Street to access traffic only. 

5.2.3 However, in these options (and also Option 2), the traffic reduction benefits of the layouts (the banning 

of the left turn into Tooley Street and/or the bus-only section on Tooley Street) are somewhat reduced 

by the fact that vehicles can continue straight on at the Tooley Street junction and turn left onto St. 

Thomas Street instead, thus causing an expected increase in traffic flows on St. Thomas Street. 

5.2.4 The legality of the left-turn into St. Thomas Street is somewhat ambiguous. There is no left-turn arrow 

marked in the carriageway but no prohibited left-turn sign or aspect incorporated into the signal head 

as shown in Figure 5-1. 
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Figure 5-1 - Borough High Street Southbound / St. Thomas Street Junction 

5.2.5 Further design options (e.g. any or all of Option 2a, Option 3a, Option 4a, and Option 5a) could 

therefore be modelled with an unambiguous left-turn ban into St. Thomas Street to accompany the 

measures proposed for Tooley Street. 

5.2.6 According to the modelling, Option 5 is the most effective design option at reducing general traffic 

volumes on Tooley Street, St. Thomas Street, and throughout the study area. Option 5 is also the 

most effective at decreasing the vehicle kilometres and the total travel time on Tooley Street without 

increasing these on St. Thomas Street as Option 4 does. 

5.2.7 It should be noted, however, that the journey time per kilometre is increased in Option 5 and the 

average speed decreased for both Tooley Street and St. Thomas Street. So although the number of 

vehicles on both these streets has decreased, in Option 5, some journey times increase. 

5.2.8 As shared space environments cannot be coded explicitly within a macroscopic strategic assignment 

model, assumptions have been made about the effects of such a scheme in this location and then 

coded into the model by proxy. The volumes of traffic dispersed from Tooley Street and St. Thomas 

Street in this design option are therefore heavily dependent and sensitive to the modelling 

assumptions outlined in Section 3.6.6. 

5.2.9 Further modelling of Option 5 could be undertaken, in the form of sensitivity testing, to evaluate results 

for a range of input assumptions as to the impacts of introducing the shared space schemes.  
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Appendix A. Option Road Layout Diagrams 
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Figure A.1 - Option 1 Do Minimum 
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Figure A.2 - Option 2 
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Figure A.3 - Option 2 and 5 Implications for St. Thomas Street / Weston Street 
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Figure A.4 - Options 2, 3 and 5 Implications for Snowsfields 
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Figure A.5 – Option 3 
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Figure A.6 – Option 4 
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Figure A.7 – Option 4 Tooley Street bus-only section and U-turn roundabouts 
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Figure A.8 – Option 5
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Appendix B. Flow Difference Plots 
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Figure B.1 - AM Peak Hour Option 1 Do Minimum vs Do Nothing Flow Difference 
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Figure B.2 - PM Peak Hour Option 1 Do Minimum vs Do Nothing Flow Difference 
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Figure B.3 - AM Peak Hour Option 2 vs Option 1 Do Minimum 
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Figure B.4 - PM Peak Hour Option 2 vs Option 1 Do Minimum 
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Figure B.5 - AM Peak Hour Option 3 vs Option 1 Do Minimum 
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Figure B.6 - PM Peak Hour Option 3 vs Option 1 Do Minimum 
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Figure B.7 - AM Peak Hour Option 4 vs Option 1 Do Minimum 
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Figure B.8 - PM Peak Hour Option 4 vs Option 1 Do Minimum 
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Figure B.9 - AM Peak Hour Option 5 vs Option 1 Do Minimum 
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Figure B.10 - PM Peak Hour Option 5 vs Option 1 Do Minimum 
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Appendix C. Network Stress Plots 
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Figure C.1 - AM Do Nothing Network Stress 
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Figure C.2 - PM Do Nothing Network Stress 
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Figure C.3 - AM Option 1 Do Minimum Network Stress 
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Figure C.4 - PM Option 1 Do Minimum Network Stress 
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Figure C.5 - AM Option 2 Network Stress 
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Figure C.6 - PM Option 2 Network Stress 
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Figure C.7 - AM Option 3 Network Stress 
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Figure C.8 - PM Option 3 Network Stress 
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Figure C.9 - AM Option 4 Network Stress 
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Figure C.10 - PM Option 4 Network Stress 
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Figure C.11 - AM Option 5 Network Stress 



London Bridge Connectivity VISUM Modelling Report  

 

 

1 

 

Figure C.12 - PM Option 5 Network Stress 


