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Date: March 2018

Prepared by: Stephanie Yu
Checked by: George Daugherty

Subject: Bus Stop D and Pit Lane Capacity Assessment

Introduction

This technical note describes the impact of changing the bus stopping arrangements at Swiss Cottage
as part of Essential Living’s Construction Management Plan for the Theatre Square development at 100
Avenue Road. The location of the development with respect to the local highway network and public
transport services is shown in Figure 1.

Demolition and construction of the development are likely to overlap with those of the Cycle
Superhighway 11 (CS11) scheme which Transport for London (TfL) are about to start. The CS11
scheme makes major changes to the layout and operation of the Swiss Cottage gyratory so it is
important that construction activities for both schemes are coordinated.

Current construction programmes suggest the CS11 scheme will be substantially complete before
demolition starts at 100 Avenue Road. The bus service provision considered in this note is therefore
that proposed by the CS11 scheme rather than the current arrangements.

The note is structured in the following way:

- existing bus stopping arrangements for Swiss Cottage;
m CS11 bus stopping arrangements;

- Theatre Square construction bus stopping proposals;

- Bus Stop D capacity assessment;
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TECHNICAL NOTE peterbrett

. Pit Lane capacity assessment;
= CS11 and Theatre Square construction phasing; and

. Conclusions and Recommendations

Figure 1: Bus stops near the Theatre Square development

‘xk

prm—
Extract from the TfL bus network map for Swiss Cottage

Existing bus stopping arrangements

Eight bus routes operate in the area across eight bus stops within a 400m distance of the Theatre
Square development. Bus Stops D and E on Avenue Road (part of the Transport for London Road
Network) are closest to the site and are served by 6 and 2 routes respectively.

Both bus stops are located within half depth lay-bys with approximate clearway lengths for Bus Stop D
and Bus Stop E of 33 and 29 metres respectively. Bus routes which currently serve Bus Stop D and E
are shown in Table 1, while Table 2 presents the routes by direction and frequency.

Table 1: Bus Routes stopping at Bus Stops D and E

Combined Nearest LU
Stops Names Routes Frequencies Exi
xit
(bph)
E Swiss Cottage Station 31, C11 13 Exit 1
p  Swiss Cottage Station/ 13, 46, 113, 187, 268, 603 32 Exit 1

Avenue Road
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TECHNICAL NOTE peterorett

Table 2: Bus Routes and Frequencies at Bus Stop D and E

Frequency (bph)

AM PM Sat
Peak Peak Noon

Closest Bus Stop

Routes Directions

Towards Victoria Bus Station Swiss Coftage

Station/Avenue Road

13 Towards North Finchley Bus Swiss Cottage Station/ 10 10 9
Station Finchley Road
. . Swiss Cottage Station/
5 Towards White City Finchley Road 8 8 7
Towards Camden Town Swiss Cottage Station 7 7 7
Swiss Cottage
Towards Lancaster Gate Station/Avenue Road 6 7 5)
46 Towards St Bartholomew's
Hospital College Crescent 5 5 6
. Swiss Cottage
s Towards Oxford Circus Station/Avenue Road 8 8 8
. Swiss Cottage Station/
Towards Edgware Station Finchley Road 9 9 7
Towards Central Middlesex Swiss Cottage 6 6 6
187 Hospital Station/Avenue Road
Towards O2 Centre/ Swiss Cottage Station/ 6 6 6
Sainsbury's Finchley Road
Towards Golders Green College Crescent 5 5 5
2
68 Towards Finchley Road, O2 Swiss Cottage Station/ 5 5 5
Centre Finchley Road
Towards Muswell Hill College Crescent 1 0 N/A
603
Towards Swiss Cottage
Station College Crescent 1 0 N/A
C11 Towards Archway Station Swiss Cottage Station 9 9 7
Towards Brent Cross Swiss Cottage Station/ 8 8 7

Shopping Centre

Finchley Road

Bus Origin and Destination Survey (BODS) data obtained from TfL suggests approximately 2,600
passengers use Bus Stop D across the day. Routes 13 and 82" was observed to be the most popular.

Cycle Superhighway 11

General Layout

CS11 will connect Swiss Cottage to the West End with a largely segregated cycle lane provision. The
highway layout at Swiss Cottage will see the existing gyratory replaced by two-way traffic operation on
Finchley Road and Adelaide Road as shown in Appendix A.

On the opposite side of the gyratory, Avenue Road between College Crescent and Adelaide Road will
become bus and cycle only, with stepped cycle tracks. Various pedestrian crossing points will be added
to or improved, including a new 8 meter wide Toucan crossing at the junction of College Crescent and
Avenue Road.

Implementation of the scheme had been delayed by on-going issues associated with gate closures at
Regents Park but with these now resolved, a construction start could be imminent following a final sign-
off by TfL expected in March.

1 At the time of the BODS Route 82 was still in operation so the 2,600 value assumes most of the passengers on Route 82 now travel on Route 13.
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Changes to Bus Services

The proposed CS11 scheme will change the routeing and frequencies of buses operating through Swiss
Cottage. The frequency change is presented in Table 3 while diagrams of the new routeings is provided
in Appendix B.

Table 3: Bus frequencies of routes serving Avenue Road (Swiss Cottage)

otes pussiop S0 TR et orarg oo
C11 E 10 6 -4
13 D] 12 10 -2
31 E 10 8 -2
46 D] 6 6 /
82 (D) 12 - Route withdrawn (-12)
113 D] 9 8 -1
187 D 7 5 -2
268 B 5 5 -
School route — 4 buses  School route — 4 buses
603 E per day at 0815, 0835, per day at 0815, 0835, -
1550 and 1610 1550 and 1610

Theatre Square Proposals

Construction Vehicle Requirements

To support efficient and safe off-site construction activities, the Theatre Square Construction
Management Plan (CMP) recommends a vehicle access strategy based on the following routes and site
gates:

- Direct site access/ egress from the A41 (southbound) via a set of gates located south of the
existing Bus Stop D.

- Site access/ egress from Eton Avenue via a set of gates located between the Hampstead Theatre
and the existing building at 100 Avenue Road. The route involves vehicles travelling along
Winchester Road and through the area in front of the Theatre used by the daily Swiss Cottage
Market and on Wednesdays by the London Farmers Market.

- A Pit Lane on the A41 allowing materials to be transferred to and from the site without vehicles
being routed through the site.

Details of these accesses, routes and forecast levels of works vehicle activity during the demolition and
construction phases can be found in the CMP.

Work undertaken by PBA and InnC assessed the suitability of vehicle site access points. This is
summarised in the PBA technical note 1 which concluded the most practical and safest location for a
Pit Lane was at Bus Stop D. This required a relocation of Bus Stop D to north of the main Swiss Cottage
Underground Station entrance as shown in Figure 2. Other locations for the bus stop where investigated
by Vectos (see plans in Appendix C) but these were discounted on bus passenger safety and bus stop
accessibility grounds.

The remainder of this technical note describes the layout of the Pit Lane and Bus Stop D proposed by
the Theatre Square CMP. It includes an assessment of each to ensure they can accommodate the
forecast number of buses and construction vehicles without having a negative impacting on the
performance of the CS11 bus lane, cycle tracks and pedestrian crossings on Avenue Road.
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Figure 2: Pit Lane and relocation of Bus Stop D Bus Stop Layout
General Arrangement plans supported by a

vehicle swept path analysis are provided by the
following drawings which can be found in
Appendix D.

*5 1

b = Relocated Bus Stop D general

' arrangement plan (Drawing Number:
42437-5501-30A)

/ =
p 4 Rt ] Relocated Bus Stop D swept path
%@ T lll‘__ ' analysis (Drawing Numbers: 42437-
o FE 5501-31A)
=0 , :
VB[ g The design replicates that proposed by the
i §8 ) CS11 scheme in that the stop is provided within
| a layby to ensure the adjacent Bus Lane
! remains clear of stopped buses. This
TEMPORARY LAY-BY | —HS potentially creates a footway pinch point of. 2
FORBUS STOP D 9 metres between the bus shelter and the site
' hoarding (see Drawing Number: 42437-5501-

30A) but this can be eased by moving the
hoarding, subject to agreement with Essential

Living (the Developer).

Pit Lane Layout

General Arrangement plans supported by a
vehicle swept path analysis are provided by the
following drawings which can be found in

Appendix E.

- Pit Lane general arrangement plan
(Drawing Number: 42437-5501-32B &
33B)

- Pit Lane swept path analysis (Drawing
Numbers: 42437-5501-26C

\
off i)
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Bus Stop Capacity & Assessment

The proximity of the relocated stop to the CS11 Toucan crossing raises a potential concern that buses
may block the crossing when the stop becomes busy. To reduce this risk, the stop is designed as a
single ‘super’ stop with the length of the bus stop clearway increased from 30 metres in the CS11
scheme to 39 metres. There is also a marginal increase in the width of the cage marking. This allows
the stop to more easily accommodate three buses which is confirmed by the vehicle swept path analysis
shown in Drawing Number: 42437-5501-31A. The use of 12m single decker vehicle in this analysis
presents a worst case in terms of how three buses would occupy the proposed bus stop cage markings.

To support this assessment, the likelihood of more than three buses being at the stop at any given time
was estimated using the methodology described in TfL’s Accessible Bus Stop Design Guidance?. The
guidance states that bus stop capacity is complex, being a function of bus length, service frequency, the
number of routes, average bus stop dwell time (in-turn a function of total passenger demand) and the
ease with which drivers can pull out from the stop. A complete assessment would therefore require
observations of actual bus stop performance which in this case, where a bus stop and stopping
arrangements are proposed, is not possible. The guidance does however describe a simpler ‘clock-
face’ assessment to show how the frequency of respective services influences the space required at a
stop.

Using the CS11 bus stopping proposals for Bus Stop D (Table 3) a ‘clock-face’ diagram was produced
(Figure 3) to show how the number of stopped buses would change across the morning and evening
peak hours (0800 - 0900 hrs and 1700 — 1800 hrs). While it assumes the first service from each route
arrives at the start of the hour, subsequent arrivals by the four routes (13, 46, 113, 187) indicate the total
29 buses are relatively well spaced across the hour. There is one occasion (at half past the hour) where
three buses are predicted to arrive at the same time but with this event coming after and before a six
minute period where no bus arrivals are forecast, the risk of a fourth bus blocking the crossing is
considered low.

Figure 3: Clock-face Diagram of Frequencies at Bus Stop D
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2 TfL (2017) Accessible Bus Stop Design Guidance, Mayor of London, Revised Edition 2017, pp 15-16
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Pit Stop Capacity and Assessment
The Pit Lane layout (Drawing Number: 42437-5501-32B) has been designed to accommodate two

10.2m tipper/ concrete wagons or one articulated 16.5m HGV. As with Bus Stop D, any overcapacity
operation of the Pit Lane may result in construction vehicles blocking back into the Bus Lane with a
potential delay to bus services.

The CMP provides a forecast for the average number of vehicles required each day over the
construction phases of the development. This forecast is based on the volume and type of materials to
be transported to and from the site taking account the load capacity of the vehicle types being used.

To estimate the vehicle arrival frequency or headway, the daily average was converted into a weekly
total because the permitted working hours vary between weekdays and Saturdays.

The CMP proposes various operating hours for construction vehicles depending on the site access and
the sensitivity of the routes in terms of pedestrian movement. The proposed working hours are provided
in Table 4 with a calculation of vehicle headway for the Pit Lane given in Table 5.

Table 4: Working hours’ calculation

Working Hours

Working time periods

per day per week

Winchester Road/ Eton Road

Monday-Friday (school term time) 0930-1500 hrs 5.5 32.5
Monday-Friday (school holiday) 0930-1630 hrs 7 40

Saturday 0800-1300 hrs 5

A41 Pit Lane

Monday-Friday (school term time) 0700-1800 hrs 11 61

Monday-Friday (school holiday) 0700-1800 hrs 11 61

Saturday 0700-1300 hrs 6

Note: The working time periods for the Pit Lane are based on the London Borough of Camden’s standard working hours for
construction sites (0800-1600 hrs Monday to Friday and 0800-1300 hrs on Saturday). The proposed addition hour in the morning
(0700-0800 hrs) would allow the first two construction vehicles to be ready for loading/ unloading when the site opens).

Table 5: Pit Lane construction vehicle headway calculation

Vehicles/ hour Vehicle headway (min)

'
% [} (%) [7)
o© g 2 T g )
Construction Phase Duration @ o 3] 2 o) =2
(months) 2 g = 2 = 2
& » o — o —
S @ 2 3 2 8
= o (&} < [3} =
[©) -GC) w ((/)) w ((/))
> s
1A: Demolition 3 0 0 0 0 n/a n/a
1B: Demolition 3 50 300 4.9 4.9 12.20 12.20
2: Basement, Super Structure 2 53 318 52 52 11.51 11.51
& Cladding 20 43 258 42 42 14.19 14.19
3: Fit Outs & Finals 6 25 150 2.5 2.5 24.40 24.40
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Table 5 indicates that the peak arrival rate of vehicles at the Pit Lane is forecast to occur in a 2 month
period of Phase 2 with 5.2 vehicles arriving per hour. This gives a vehicle headway of over 11 minutes
but combined with the two-vehicle capacity of the Pit Lane allows for a dwell time of approximately 23
minutes. This is considered sufficient for most loading/ unloading activities required during the
demolition, basement and super structure phases. Vehicle dwell times will increase for the cladding and
fit outs phases but vehicle frequencies drop off allowing for longer dwell times.

The risk of construction vehicles queuing back into the Bus Lane is therefore considered manageable
across all the construction phases.

Co-ordination of Works

The CS11 construction phasing suggests Phase 5.2 is the earliest point within the programme for
introducing the relocated Bus Stop D and Pit Lane. Based on current timescales, this would suggest the
Bus Stop and Pit Lane would be implemented in February 2019 but this is to be confirmed as the
construction programmes for each scheme evolve.

During demolition and construction works it is recommended the Construction Working Group be used
to ensure activities remain co-ordinated and the safety of all road users, site workers and operating
environment for buses and cyclists are protected.

Conclusions & Recommendations

The overlap of construction activities associated with the Theatre Square development at 100 Avenue
Road and the Swiss Cottage section of CS11 poses a potential risk to the operation of buses.

This note assesses the Theatre Square Construction Management Plan proposals to implement a site
access and construction vehicle Pit Lane on Avenue Road near to where Bus Stop D is currently located.
This requires a new location for the bus stop which is proposed to be just north of the main Swiss
Cottage Underground station. The two key issues are the suitability of the:

®  relocated Bus Stop D to accommodate the proposed level of bus stopping activity; and the

®  Pit Lane to accommodate the forecast arrival rate of works vehicles.

Periods of over-capacity at the Bus Stop risks buses blocking back across the nearby Toucan crossing
while for the Pit Lane, works vehicles could back up into the adjacent Bus Lane.

The Bus Stop D assessment using a vehicle swept path analysis indicated that the proposed layout
could accommodate three 12m buses while a ‘clock-face’ bus service frequency check showed that the
likelihood of four buses at the stop was low.

The Pit Lane was designed to accommodate two 10.2 four-axle tipper/ concrete wagon or one 16.5m
articulated HGV with a swept path analysis showing these vehicles could access and egress without
overrunning kerbs or hard turning. The forecast number of daily construction vehicle arrivals was used
with the site operating hours to estimate the average headway between vehicles. This suggests an
average vehicle dwell time of approximately 23 minutes which is considered sufficient for most loading/
unloading activities required during the demolition, basement and super structure phases.

Itis acknowledged that construction programmes for each scheme will change and so it is recommended
that the Construction Working Group is used to keep site activities co-ordinated. This will ensure the
safety of all road users and the operating environment for buses and cyclists is maintained throughout
the construction of the Theatre Square development.
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Appendix A: Cycle Superhighway - Layout of Section 1
Contents:

®  Public Consultation Figure for Section 1 (source: https://consultations.tfl.gov.uk/cycling/cs-11/)
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Appendix B: CS11 Bus Route Changes at Swiss Cottage

Contents:
B (CS11 existing and proposed bus movements (source: TfL)
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Appendix C: Bus Stop D Relocation Options

Contents:
®  Drawing Number: 130965-A-12.2 Rev A - Potential Floating Bus Stop_Option 5_1-250_no.2
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Notes:
1. This is not a construction drawing and is intended for illustrative purposes only.
2. White lining is indicative only.
3. Site Plan is LL443-300-0002 General Arrangement - Site Ownership & Scheme Areas.
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Appendix D: Bus Stop D (General Arrangement & Vehicle Swept Path Analysis)

Contents:
®  Drawing Number: 42437-5501-30A
®  Drawing Number: 42437-5501-31A
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