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1 Introduction  
  

1.1 Context 

As  part  of  a  study  to  understand  the  impact  of  Capital  and  Counties’  proposed  Earl’s  
Court  Development  Halcrow  have  undertaken  station  capacity  assessments  at  three  
stations  surrounding  the  development;  West  Kensington,  West  Brompton  and  Earl’s  
Court.  This  report  focuses  on  the  results  for  the  West  Kensington  Station  Legion  
modelling.  



780
Earls Court Project Application 2  |  London Borough of Hammersmith & Fulham  |   Transport Assessment  |  June 2011 Properties

West Kensington Station Dynamic Modelling 

Results 

5Doc  No  1    Rev:  0    Date:  November  2010     5  

Macintosh  HD:Users:iMac:Public:Drop  Box:EC:110615:Applciation  2  
Appendices:Appendix  O  LEGION  Modelling:West  Kensington  Full  Report  
07.06.2011.doc  

  

2 Model Development 
A  2009  base  model  of  West  Kensington  station  was  constructed  based  upon  Rail  
Origin  and  Destination  Survey  data  (RODS).  This  base  model  has  been  audited  and  
subsequently  validated  by  LUL  before  altering  both  the  demand  and  timetabled  
services  to  produce  a  future  year  (2031)  model.  

This  section  focuses  on  the  model  build  of  the  2009  model  

2.1 Layout – CAD Extent 

West  Kensington  is  served  by  London  Underground  District  Line  services.    Figure  2-­‐‑1  
provides  an  overview  of  the  existing  station  layout  which  consists  of  two  platforms  
one  eastbound  (EB)  and  one  westbound  (WB)  with  a  staircase  leading  up  from  each  
platform.  

Station 
Entrance

District Line WB Platform

District Line EB Platform Staircase to Ashfield 
House

Staircase to Ashfield 
House   

Figure 2-1: West Kensington Station Layout 

Models  have  been  developed  to  cover  the  AM  peak  period  (07:00  –  10:00)  and  PM  
peak  period  (16:00  –  19:00).  The  model  includes  all  passenger  accessible  space  within  
the  station  extending  to  the  station  entrance  and  door  as  well  as  all  platforms  and  
vertical  circulation  units.  The  model  does  include  additional  entrances  purely  for  the  
use  of  TfL  staff  which  lead  directly  off  each  platform  via  a  ramp  system  on  the  WB  
platform  and  a  staircase  on  the  EB  platform.  
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2.2 Train frequencies 

West  Kensington  is  served  by  District  Line  services  to  both  Ealing  Broadway  and  
Richmond  all  of  which  originate  at  Ealing  Broadway.    The  total  frequency  of  the  two  
lines  is  show  in  Table  2-­‐‑1  

Line 2009 AM 2009 PM 

EB  (from  Ealing  Broadway)   18   22  

EB  (from  Richmond)   19   19  

WB  (to  Ealing  Broadway)   21   19  

WB  (to  Richmond)   18   18  

Table 2-1 AM and PM service three hour frequencies (2009) 

Table  2-­‐‑2  shows  the  change  in  these  frequencies  for  the  2031  future  year.  These  
additional  trains  were  added  in  to  gaps  in  the  existing  services.  All  new  trains  were  
assumed  to  have  a  total  dwell  time  of  20  seconds.  

Line 2031 AM 2031 PM 

EB  (from  Ealing  Broadway)   24   24  

EB  (from  Richmond)   24   24  

WB  (to  Ealing  Broadway)   24   24  

WB  (to  Richmond)   24   24  

Table 2-2 AM and PM service three hour frequencies (2031) 

2.3 Demand 

2.3.1 Demand assumptions 

The  future  year  (2031)  demand  of  West  Kensington  Station  has  been  derived  through  
obtaining  2031  Railplan  forecasts  (Appendix  I)  and  then  in  accordance  with  LULs  
Station  Demand  Modelling  Guidance  utilised  the  combination  approach  whereby  
Railplan  outputs  are  pivoted  off  of  Observed  RODs  2007  Station  matrices.  Further  
details  of  these  forecasts,  are  available  in  the  Railplan  Outputs  section  (Appendix  I).  

The  base  model  was  developed  using  RODS  2009  data.  This  dataset  is  derived  from  
observed  movements  and  therefore  provides  the  most  up  to  date  demand  dataset.  
The  RODs  station  flow  matrices  used  as  inputs  into  the  Legion  modelling  are  
provided  in  Table  2-­‐‑3  as  well  as  the  demand  for  the  2031  future  year  with  and  
without  development.  
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   AM   PM  

   2009  Base   Base(-­‐‑)   Mplan   2009  Base   Base(-­‐‑)   Mplan  

Entrance  to  District  EB   2,007   2,513   2,838   1,039   1,773   2,112  

Entrance  to  District  WB   436   541   752   563   454   731  

District  EB  to  Station  Exit   453   523   847   464   696   859  

District  WB  to  Station  Exit   1,029   1,195   1486   1,392   1,485   1,827  

Staff  Entrance  to  District  EB   0   0   0   239   239   239  

Staff  Entrance  to  District  WB   0   0   0   78   78   78  

District  EB  to  Staff  Entrance   57   57   57   0   0   0  

District  WB  to  Staff  Entrance   278   278   278   0   0   0  

Total   4,260   5,108   5,924   3,775   4,726   5,529  

Table 2-3 Demand matrices for all three scenarios 

These  O-­‐‑D  movements  are  broken  down  in  RODs  by  15-­‐‑minute  period  and  these  
profiles  are  maintained  in  the  Legion  model  with  passengers  either  spread  across  a  
whole  15  minute  period,  in  the  case  of  the  station  entrance,  or  assigned  to  train  
arrivals  that  fall  within  the  specific  15  minute  period  in  the  case  of  alighting  
passengers.  The  15  minute  profiles  for  the  entrances  are  shown  in  Table  2-­‐‑4.  

Time AM Profile Time PM Profile 

0700   4%   1600   6%  

0715   6%   1615   8%  

0730   8%   1630   9%  

0745   10%   1645   9%  

0800   12%   1700   9%  

0815   13%   1715   10%  

0830   12%   1730   11%  

0845   10%   1745   10%  

0900   8%   1800   9%  

0915   7%   1815   8%  
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Time AM Profile Time PM Profile 

0930   5%   1830   7%  

0945   4%   1845   6%  

Table 2-4 AM and PM 15 minute profiles for station entrances 

2.3.2 Timetable based approach 

NetMIS  train  arrival  and  departure  information  has  been  provided  for  London  
Underground  services  based  on  real  time  information  from  a  day  of  normal  operation  
at  West  Kensington  (5th  May  2010).  NetMIS  provides  an  arrival  and  departure  time  
for  each  District  Line  train  and  these  have  been  used  to  create  custom  dwell  times  for  
each  service  rather  than  using  a  uniform  dwell  time  of  20  seconds.  As  mentioned  
previously  this  approach  has  been  used  for  all  existing  services  whereas  new  services  
introduced  in  2031  have  a  uniform  dwell  time  of  20  seconds.  

A  full  record  of  the  NetMIS  data  is  contained  within  Appendix  A  of  this  report.  

2.3.3 Passenger train choice 

On  the  Westbound  District  Line  platform  at  West  Kensington  there  are  two  distinct  
services,  these  are  services  from  West  Kensington  to  Richmond  and  the  other  to  
Ealing  Broadway.  Passengers  wishing  to  go  to  Richmond  do  not  board  trains  heading  
to  Ealing  Broadway  and  vice  versa.    

To  assign  WB  District  Line  passenger  movements  to  train  services  the  RODs  origin  
destination  dataset  was  used.  This  dataset  provides  us  with  the  origin  and  
destination  of  all  passenger  arrivals  and  departures  on  the  TfL  network.  

The  dataset  provides  the  origins  and  destinations  of  all  passengers  either  alighting  or  
boarding  at  West  Kensington  station.    For  boarding  all  EB  boarders  were  told  to  
board  the  first  train  that  came  along  as  all  were  destined  for  Ealing  Broadway.  
However,  for  WB  boarders  they  were  put  into  one  of  three  categories;  

1. Those  that  would  board  either  an  Richmond  or  Ealing  Broadway  train,  
e.g.  those  travelling  up  to  and  including  Turnham  Green  

2. Those  that  would  wait  on  the  platform  for  a  Richmond  service  

3. Those  that  would  wait  for  an  Ealing  Broadway  service  

A  similar  process  was  used  to  assign  alighting  passengers  to  District  Line  arrivals  on  
the  EB  platform.  Proportion  of  those  arriving  at  West  Kensington  from  the  Richmond  
and  Ealing  Broadway  branches  were  calculated  and  used  to  assign  passengers  to  their  
respective  train.  There  were  also  passengers  who  travelled  from  Turnham  Green  and  
stations  in-­‐‑between  and  could  be  on  either  branch  so  these  were  assigned  equally  
across  all  trains  rather  than  50:50  between  the  two  branches.  This  means  that  in  the  
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PM  for  example  as  their  were  more  trains  from  Ealing  Broadway  (three  extra)  there  
would  be  slightly  more  ‘Any’  passengers  alighting  from  Ealing  Broadway.  

The  proportion  assumptions  can  be  seen  in  Table  2-­‐‑5  and  Table  2-­‐‑6.  

Passenger type AM PM 

Board  WB  (Richmond)   18%   2%  

Board  WB  (Ealing  Broadway)   13%   8%  

Board  WB  (Any)   68%   90%  

Total   100%   100%  

Alight  WB  (From  Richmond)   19%   2%  

Alight  WB  (From  Ealing  Broadway)   4%   8%  

Alight  WB  (From  Any)   77%   90%  

Total   100%   100%  

Table 2-5 Passenger choice assumptions from RODs 

 Train AM PM 

Ealing  Broadway   49%   54%  

Richmond   51%   46%  

Table 2-6 Proportion of trains for alighting passengers travelling from Turnham Green and 
stations in between 

2.3.4 Passenger Speed Profiles 

Passenger  Speed  Profiles  determine  the  rate  at  which  passengers  are  able  to  progress  
through  the  model.  In  reality  passengers  do  not  all  work  at  equal  speeds,  and  
passengers  speeds  vary  not  only  due  to  congestion  but  also  due  to  passenger’s  
physical  abilities  and  journey  purpose.    

All  but  persons  with  restricted  mobility  will  be  modelled  using  the  UK  Commuter  
passenger  speed  profile  provided  as  a  default  setting  in  Legion.  The  proportions  of  
those  passengers  travelling  who  are  classified  as  having  a  mobility  restriction  (PRMs)  
is  taken  from  LUL’s  2009  guidance  which  classifies  West  Kensington  as  an  inner  
suburb  station  

2.3.5 Modelling of persons with restricted mobility (PRMs) 

In  LUL’s  ‘Legion  Station  Modelling  Best  Practice  Guidance’  default  PRM  
assumptions  are  provided.  West  Kensington  classifies  as  an  Inner  Suburb  Station  
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therefore  the  guidance  provides  assumptions  on  the  proportions,  speeds  and  
behaviours  of  PRMs,  these  have  been  summarised  in  Table  2-­‐‑7.  

As  West  Kensington  station  does  not  have  any  lifts  PRMs  are  routed  the  same  as  all  
other  passengers  and  are  directed  to  the  stairs.  Due  to  the  narrow  widths  of  staircases  
and  unrealistic  blocking  caused  by  large  entity  types,  it  was  agreed  with  LUL  that  
entity  size  will  be  set  no  larger  than  medium.  This  has  been  agreed  as  acceptable  by  
LUL.    
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PRM  
Category  

  
Setting  

  
Av.  
Speed  
(m/s)  

  
Speed  
Distribution  

  
Description  

  
Example  
accompanying  item  

Entrance/  Boarders  
Exit/                
Alighters     

Routeing  

AM   PM   AM   PM  

A  
Large  
Luggage  

1.53   Fixed   Wheelchair   Wheelchair   0.00%   0.00%   0.00%   0.00%  
Always  manual  gates  and  
elevators,  cannot  use  escalators  or  
stairs  

B  
Small  
Luggage   0.58   Fixed  

Physical  
mobility  
impairment  

Walking  sticks,  guide  
dogs   0.28%   0.38%   0.31%   0.43%  

Preferably  elevators,  then  
escalators  &  stairs  

C  
Medium  
Luggage  

0.8   Normal  
Medium  
encumbrance  

Rucksacks,  sports  bag,  
multiple  shopping  
bags,  toolbox,  golf  bag,  
dogs,  small  wheelie  
case  

1.65%   6.71%   2.02%   8.22%  
Manual  gate  and  elevator  if  the  
station  is  busy  

D  
Large  
Luggage  

1.53   Normal  
Large  
encumbrance  

All  suitcases,  large  
bags,  full  size  bikes,  
flat  pack  packages  

0.62%   1.68%   0.77%   2.09%  
Prefers  manual  gate  and  elevators  
but  can  use  stairs  and  esc  

E  
Large  
Luggage   1.32   Normal   Buggy  

Young  children  and/or  
pushchairs   0.09%   0.13%   0.09%   0.13%  

Prefers  manual  gate  and  elevators  
but  can  use  stairs  and  esc  

N  
No  
Luggage   1.37   Normal   Non-­‐‑Impaired  

Handbags,  umbrellas,  
backpacks,  laptop  
cases,  single  shopping  
bags  

97.36%   91.10%   96.81%   89.13%   No  preference  

Table 2-7 PRM Proportions taken from LUL July 2009 guidance
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2.4 Ticket hall facilities - gateline 

West  Kensington  has  4  ticket  gates  and  1  bi-­‐‑directional  manual  gate  and  the  
configuration  of  the  gates  is  the  same  in  both  the  AM  and  PM  with  two  automatic  
gates  set  in  the  exit  direction  and  two  in  the  entry  direction.  The  manual  gate  is  
always  bi-­‐‑directional.  Figure  2-­‐‑2  shows  the  layout  of  the  gateline.  

  

Figure 2-2 West Kensington station gateline 

LUL’s  guidance  recommends  a  gateline  throughput  of  25  passengers  per  minute  per  
gate  for  all  uni-­‐‑directional  automatic  ticket  gates  but  lowers  this  to  16  ppm  for  uni-­‐‑
directional  manual  gates  and  7ppm  for  bi-­‐‑directional  WAG  gates.  Therefore  a  delay  
of  1.8s  for  each  automatic  ticket  gate  (the  equivalent  to  a  capacity  of  25ppm)  was  
applied  and  a  delay  of  3s  (the  equivalent  to  a  capacity  of  16ppm)  was  applied  for  the  
manual  gate.    

PRM  types  C,  D  and  E  are  sent  to  the  manual  gate  all  other  entities  only  use  the  
automatic  gates.  In  addition  when  the  manual  gate  is  unused  (i.e  the  queue  to  the  
manual  gate  is  less  than  1)  there  is  a  Direction  Modifier  which  routes  20%  of  PRM  
type  B  from  the  Automatic  Ticket  Gates  to  the  Manual  Gate.    

2.5 Ticket hall facilities - ticket purchasing 

At  West  Kensington’s  ticket  hall  one  AFM,  two  TIWs  and  two  FFMs  have  been  
modelled.  The  location  of  these  ticket  machines  is  shown  in  



788
Earls Court Project Application 2  |  London Borough of Hammersmith & Fulham  |   Transport Assessment  |  June 2011 Properties

  

  

  

For details of your nearest Halcrow office, visit our website 
halcrow.com  

  

  

  

AFM

2 x TIW

2 x FFM

  

Figure 2-3 Ticket machine location at West Kensington 

The  delay  at  these  ticket  machines  was  assigned  using  LUL’s  variable  delays  shown  
in  Table  2-­‐‑8.  

Ticket Machine Delay (min, mean, max) 

TIW   20,  40,  90  

AFM   15,  20,  30  

FFM   10,  15,  30  

Table 2-8 Ticketing facility variable delays taken from LUL guidance 

The  number  of  passengers  purchasing  tickets  was  obtained  using  data  provided  by  
LUL  for  ticket  sales  in  the  eight  week  period  10th  October  2010  to  5th  December  2010.  
The  average  tickets  sold  in  the  weekday  AM  and  PM  periods  was  calculated  and  
these  number  because  the  proportions  seen  in  Table  2-­‐‑9.  This  shows  that  overall  
18.9%  of  passengers  in  the  AM  peak  purchase  tickets  compared  to  9.8%  in  the  PM  
peak  as  well  as  showing  the  split  between  different  types  of  ticket  machine.  

Ticket machine am % pm % am split pm split 

FFM   4.6%   3.6%   24.5%   37.2%  

MFM   6.2%   0.05%   33.0%   0.5%  

TIW   8.0%   6.1%   42.5%   62.3%  

Total   18.9%   9.8%   100.0%   100.0%  

Table 2-9 Ticket machine use 
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2.6 Platform modelling – vertical circulation 

Figure  2-­‐‑4  illustrates  the  platform  layout  at  West  Kensington  station  there  are  two  
sets  of  stairs  for  passenger  use  which  are  circled  in  green.  In  addition  there  are  two  
access  points  (circled  in  red)  off  the  platform  for  use  by  TfL  staff  only.    

  

Figure 2-4 West Kensington platform layout 

All  passengers  are  sent  to  the  staircases,  including  PRMs  as  there  are  no  other  exit  
alternatives.  Boarding  passengers  are  given  priority  on  the  stairs  via  a  special  drift  
zone  within  Legion,  this  allows  entities  to  move  out  of  each  others  way  and  reduces  
unnatural  conflicts.  In  addition  Focal  Nodes  are  places  at  the  top  and    bottom  of  stairs  
to  encourage  passengers  to  keep  left  when  boarding  the  staircase.  This  reduces  
blocking  back.    

2.7 Platform modelling – boarding passengers 

Passengers  waiting  to  board  trains  on  the  platforms  were  assigned  to  a  wait  zone  
which  covered  the  whole  platform.  Distribution  points  within  the  wait  zone  
distributed  passengers  evenly  along  the  platform  with  a  slight  preference  towards  the  
ends  of  the  platform  closest  to  the  stairs  as  was  observed  on  a  site  visit  carried  out  on  
8th  December.  During  the  site  visit  on  8th  December  it  was  also  noted  that  there  were  
no  left  behinds  on  the  platform  in  either  the  AM  or  PM  peaks  and  so  this  element  has  
not  been  factored  into  the  station  model.  
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3 Results 
3.1 Legion Outputs 

Legion  has  a  range  of  analysis  tools  that  can  be  used  to  assess  station  capacity.  Details  
of  the  outputs  that  have  been  provided  are  given  in  this  initial  section.  

3.1.1 Density Outputs 

When  assessing  the  performance  of  a  station  passenger  density  is  a  key  tool  in  
considering  performance.    Density  measure  outputs  from  Legion  are  based  upon  
Fruin’s  Levels  of  Service  (LoS)  which  are  calculated  on  a  passenger  by  passenger  
basis.  These  are  used  to  produce  thematic  maps  such  as  the  one  shown  in  Figure  3-­‐‑1  

  
Figure 3-1 Thematic Mapping Example 

Two  different  colour  ranges  are  used  in  the  result  section  to  represent  areas  which  are  
either  predominantly  queuing  or  predominantly  walkways.  These  two  different  
scales  are  shown  in  Table  3-­‐‑1.  

LoS   Fruin’s  Level  of  Service  
(Walkway)  

Fruin’s  Level  of  Service  
(Queuing)  

A   0.31   0.83  

B   0.43   1.08  

C   0.72   1.54  

D   1.08   3.59  

E   2.17   5.38  

F   10   10  

Table 3-1 Passenger Density Parameters (persons per sq. m) 

  

It  is  clear  from  Table  3-­‐‑1  that  higher  densities  are  to  be  expected,  and  tolerated,  in  
station  areas  where  the  main  purpose  will  be  to  queue  or  wait  for  short  periods.    Here  
it  is  assumed  that  passengers  expect  to  travel  at  a  lower  speed  and  in  more  confined  
conditions,  examples  of  these  are  listed  below.  
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• At  the  tops  and  bottoms  of  Stairs  and  Escalators  

• Immediate  Gateline  

• Boarding  areas  for  escalators/stairs  

• Platform  area  immediately  adjacent  to  the  train  doors  e.g.  waiting  to  board  

3.1.1.1 Density reporting 

In  line  with  LUL  best  practice  densities  are  reported  for  the  busiest  15  minute  period  
within  each  AM  and  PM  model.  These  15  minute  maps  represent  the  cumulative  
density  experienced  in  the  peak  15  minutes  within  the  station  overall.    

3.2 AM Results 

3.2.1 2009 Base 

Figure  3-­‐‑2  shows  the  peak  15  minute  densities  for  the  2009  base  model.  As  can  be  
seen  the  2009  outputs  show  that  Levels  of  Service  in  2009  remain  at  Level  of  Service  C  
or  below  within  all  areas  of  the  station.    

  

 

Figure 3-2 2009 AM Base Densities Peak 15 minutes 

3.2.2 2031 Base (-) 
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Figure 3-3 2031 Base(-) AM Densities Peak 15 minutes 

Figure  3-­‐‑3  shows  the  operation  of  the  station  with  the  updated  2031  timetable  and  
forecast  growth  to  the  future  year  not  taking  into  consideration  the  additional  
demand  caused  by  the  development  at  Earl’s  Court.  Much  like  2009  LoS  remain  at  
Level  of  Service  C  or  below  throughout  the  station  throughout  the  morning  peak.    

3.2.3 2031 Cumulative Assessment 

Figure  3-­‐‑4  shows  the  operation  of  the  station  with  the  updated  2031  timetable,  
forecast  growth  to  the  future  year  and  the  proposed  Earl’s  Court  Development  
demand  which  is  an  additional  816  passengers  over  the  peak  3  hours.    
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Figure 3-4 2031 Cumulative AM Densities Peak 15 minutes 
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3.3 PM Results 

3.3.1 2009 Base 

Figure  3-­‐‑5  shows  the  peak  15  minute  densities  for  the  2009  West  Kensington  model  
(18:15  –  18:30).  The  station  operates  at  low  levels  of  Service  (LoS  A  to  C).  However,  at  
the  gateline  Levels  of  Service  are  considerably  higher  (Walkway  LoS  E).  This  peak  in  
Levels  of  Service  occurs  only  once  during  the  peak  hour  and  during  each  of  the  
shoulder  15  minute  peak  periods  LoS  reach  a  maximum  of  Level  of  Service  C  in  a  
small  localised  area  adjacent  to  the  gateline.    

  

  

 

Figure 3-5 PM Base 2009 PM Densities 18:15 - 18:30 

The  cause  of  the  higher  levels  of  service  are  a  coincident  train  arrival  on  both  the  
Eastbound  and  Westbound  platforms  at  18:10:50.    The  following  series  of  outputs  
(shown  in  Figure  3-­‐‑6)  demonstrate  that  although  Levels  of  Service  are  high,  the  
gateline  clears  within  2  minutes  of  the  first  passengers  passing  through  the  gateline  
during  the  occurrence  of  the  coincident  train  arrival.  Within    LULs  Station  Planning  
Standards  and  Guidance    it  states  that  sufficient  gates  should  be  provided  in  order  to  
clear  station  gatelines  (of  alighting  passengers)  within  2  minutes.    



795
Earls Court Project Application 2  |  London Borough of Hammersmith & Fulham  |   Transport Assessment  |  June 2011Properties

  

  

  

For details of your nearest Halcrow office, visit our website 
halcrow.com  

  

  

  

  
Figure 3-6: 18:10 Coincident Train Arrival Gateline Clearance 

3.3.2 2031 Base (-) 

Figure  3-­‐‑7  shows  the  changes  in  densities  as  a  result  of  background  growth  without  
development  growth  but  with  the  2031  District  Line  timetable.  As  can  be  seen  there  is  
a  very  slight  increase  in  passenger  densities  at  the  gateline.    
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Figure 3-7 Base (-) PM Densities 18:15 – 18:30 

3.3.3 2031 Cumulative Assessment 

Figure  3-­‐‑8  shows  the  changes  in  densities  as  a  result  of  the  Cumulative  demand  
which  includes  development  growth  and  includes  the  2031  District  Line  timetable.  As  
can  be  seen  there  is  a  very  slight  increase  in  passenger  densities  at  the  gateline  when  
compared  with  the  2009  and  Base  (-­‐‑)  modelling  outputs.    

  

  

 

Figure 3-8 2031 PM Cumulative 18:15 - 18:30 
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3.4 Mitigation Testing 

Although  there  are  higher  levels  of  service  at  the  gateline,  clearance  times  remain  
within  acceptable  levels.  However  as  crowding  and  blocking  back  from  the  gateline  is  
undesirable  a  proposed  mitigation  of  one  additional  gate  along  the  current  gateline  
configuration  has  been  tested.  The  set  up  of  this  is  shown  in  Figure  3-­‐‑9  

Additional Gate

  

Figure 3-9 West Kensington Additional Gate Location 

This  mitigation  test  was  carried  out  for  the  PM  model  only  as  this  time  period  shows  
the  greatest  levels  of  queuing  at  the  gateline  due  to  the  predominant  movement  being  
passengers  exiting  the  station  and  the  profile  for  this  being  ‘spiked’  due  to  alighters  
grouped  on  trains  as  apposed  to  boarders  whose  arrival  is  more  spread  out.  

  

2031 Mitigation 2031 Base (-) 
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The  mitigation  tests  show  a  clear  improvement  in  queuing  LoS  around  the  gateline  
when  compared  with  the  Base  (-­‐‑)  model.  In  addition  Figure  3-­‐‑10  shows  that  the  
gateline  clears  within  the  2  minutes  which  is  the  gateline  clearance  time  required  by  
LUL  within  the  Station  Planning  Standards  and  Guidance.      

  
Figure 3-10: Comparison of gateline clearances during the occurrence of a coincident train 
arrival during the peak 15 minute period (18:10:50) 
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4 Journey Time Analysis 
Journey  times  between  the  ticket  hall  and  the  top  of  the  staircases  demonstrate  the  
impact  on  passengers  the  different  scenarios  have  on  journey  times.  These  journey  
times  are  calculated  by  measuring  the  length  of  time  it  takes  for  each  entity  to  cross  
two  lines,  shown  in  Figure  4-­‐‑1and  averaging  these  during  the  AM  and  PM  peak  
hours.  

  

Figure 4-1: West Kensington Journey TIme Analysis Lines 

These  journey  times  are  for  the  AM  peak  hour  (08:00  –  09:00)  and  PM  peak  hour  
(17:30  –  18:30)  for  entities  accessing  either  the  EB  or  WB  District  Line  platform.  The  
journey  times  results  can  be  seen  in  Table  4-­‐‑1and  Table  4-­‐‑2.  As  can  be  seen  there  is  a  
small  increase  in  Journey  times  caused  by  the  increased  demand  using  the  station  as  a  
result  of  the  development  however,  these  increased  journey  times  can  be  mitigated  
fully  by  the  addition  of  one  gate  at  the  gateline.  

Flow 2009 
Base  

2031 
Base (-) 

Cumulative Mitigation 

Ticket  Hall  
Entries    

15   16   18   16  

Ticket  Hall  
Exits  

17   17   19   17  

Table 4-1AM Peak Journey Time Data between Ticket Hall and Staircases (seconds) 
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Flow 2009 Base  2031 Base 
(-) 

Cumulative Mitigation 

Ticket  Hall  
Entries  

16   16   16   16  

Ticket  Hall  
Exits  

17   18   20   18  

Table 4-2 PM Peak Journey Time Data between Ticket Hall and Staircases 

5 Result Summary 
  

5.1 AM 

There  are  lower  levels  of  service  throughout  the  station  during  the  AM  peak  period  
when  compared  with  the  PM  peak.  During  the  AM  peak  the  station  in  the  present  
year  operates  at  Level  of  Service  C  or  below  throughout.  Demand  in  the  2031  base  (-­‐‑)    
increases  by  an  additional  848  passengers  spread  over  the  peak  three  hours,  and  2031  
Cumulative  demand  increases  by  another  816  passengers  ontop  of  the  Base  (-­‐‑)  
demand.  As  can  be  seen  in  Chapter  3  of  this  report  there  are  minimal  increases  in  
levels  of  Service  in  each  of  the  future  year  options.      

5.2 PM 

There  are  higher  levels  of  service  throughout  the  station  during  the  PM  peak  period  
when  compared  with  the  AM  peak  due  to  a  high  volume  of  alighting  passengers  and  
the  occurrence  of  coincident  train  arrivals.    

During  the  PM  peak  the  station  in  the  present  year  (2009)operates  at  Level  of  Service  
C  or  below  throughout  the  station  except  in  the  area  adjacent  to  the  paid  side  of  the  
gateline.  As  can  be  seen  in  Chapter  3  the  demand  increases  do  not  lead  to  significant  
increases  in  passenger  densities  within  the  area  adjacent  to  the  gateline.  However,  
journey  times  increase  by  2  and  3  seconds  between  the  Cumulative  and  Base  (-­‐‑)  and  
the  Cumulative  and  2009  respectively.    

5.3 Mitigation 

The  proposed  mitigation  at  West  Kensington  Station  is  to  increase  the  number  of  
gates  within  the  gateline  by  one  gate,  bringing  the  total  number  of  exit  gates  to  3  and  
the  total  number  of  entry  gates  remaining  at  2.  This  station  improvement  will  result  
in  a  reduction  in  journey  times  through  the  ticket  hall  to  Base  (-­‐‑)  levels.  Passenger  
densities  will  also  reduce  similar  to  those  experienced  in  2009.    Gateline  Clearance  
times  will  remain  in  accordance  with  London  Undergrounds  Station  Planning  
Standards  and  Guidance  (SPSG).  
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For details of your nearest Halcrow office, visit our website 
halcrow.com  

  

  

  

Appendix A NetMIS train arrival and departure 
information (5th May 2010)
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Arrive  West  
Kensington  

Depart  West  
Kensington  

Arriving  from   Departing  to  

07:02:08   07:02:29   Richmond   Upminster  

07:02:33   07:02:49   Upminster   Ealing  Broadway  

07:06:08   07:06:29   Ealing  Broadway   Upminster  

07:09:14   07:09:31   Upminster   Richmond  

07:09:25   07:09:47   Ealing  Broadway   Upminster  

07:13:21   07:13:37   Upminster   Ealing  Broadway  

07:14:19   07:14:50   Richmond   Upminster  

07:18:14   07:18:32   Upminster   Richmond  

07:18:41   07:18:56   Ealing  Broadway   Upminster  

07:23:11   07:23:45   Richmond   Upminster  

07:26:31   07:26:50   Upminster   Ealing  Broadway  

07:28:50   07:29:06   Ealing  Broadway   Upminster  

07:29:26   07:29:39   Upminster   Richmond  

07:34:36   07:34:56   Richmond   Upminster  

07:35:42   07:36:04   Upminster   Richmond  

07:37:17   07:37:39   Upminster   Ealing  Broadway  

07:40:30   07:40:50   Upminster   Richmond  

07:41:01   07:41:25   Ealing  Broadway   Upminster  

07:44:31   07:44:55   Richmond   Upminster  

07:47:01   07:47:34   Upminster   Ealing  Broadway  

07:48:49   07:49:10   Ealing  Broadway   Upminster  

07:50:31   07:50:47   Upminster   Richmond  

07:53:52   07:54:20   Richmond   Upminster  

07:55:40   07:56:01   Upminster   Ealing  Broadway  

07:57:41   07:57:53   Upminster   Richmond  

07:58:38   07:59:03   Ealing  Broadway   Upminster  

08:04:10   08:04:50   Richmond   Upminster  

08:06:53   08:07:16   Upminster   Ealing  Broadway  

08:09:13   08:09:36   Ealing  Broadway   Upminster  
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Arrive  West  
Kensington  

Depart  West  
Kensington  

Arriving  from   Departing  to  

08:09:22   08:09:40   Upminster   Richmond  

08:14:47   08:15:11   Richmond   Upminster  

08:16:11   08:16:38   Upminster   Ealing  Broadway  

08:17:57   08:18:19   Ealing  Broadway   Upminster  

08:19:51   08:20:12   Upminster   Richmond  

08:24:06   08:24:24   Richmond   Upminster  

08:27:06   08:27:37   Upminster   Ealing  Broadway  

08:29:33   08:30:01   Richmond   Upminster  

08:31:13   08:31:36   Ealing  Broadway   Upminster  

08:31:20   08:31:44   Upminster   Richmond  

08:35:23   08:35:50   Upminster   Ealing  Broadway  

08:36:31   08:37:01   Richmond   Upminster  

08:39:59   08:40:31   Ealing  Broadway   Upminster  

08:40:06   08:40:29   Upminster   Richmond  

08:43:34   08:43:56   Richmond   Upminster  

08:45:35   08:45:53   Upminster   Ealing  Broadway  

08:47:24   08:47:40   Upminster   Ealing  Broadway  

08:49:20   08:49:45   Ealing  Broadway   Upminster  

08:50:57   08:51:50   Upminster   Richmond  

08:53:32   08:53:56   Richmond   Upminster  

08:55:25   08:56:08   Upminster   Ealing  Broadway  

08:58:00   08:58:18   Upminster   Richmond  

08:58:49   08:59:21   Ealing  Broadway   Upminster  

09:00:34   09:00:54   Upminster   Ealing  Broadway  

09:03:07   09:03:26   Richmond   Upminster  

09:06:43   09:07:01   Upminster   Ealing  Broadway  

09:09:15   09:09:34   Ealing  Broadway   Upminster  

09:13:24   09:13:47   Richmond   Upminster  

09:13:46   09:14:13   Upminster   Richmond  
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Arrive  West  
Kensington  

Depart  West  
Kensington  

Arriving  from   Departing  to  

09:17:31   09:17:56   Ealing  Broadway   Upminster  

09:18:08   09:18:29   Upminster   Ealing  Broadway  

09:20:25   09:20:52   Upminster   Richmond  

09:22:46   09:23:16   Richmond   Upminster  

09:25:40   09:26:04   Upminster   Ealing  Broadway  

09:27:34   09:27:57   Upminster   Ealing  Broadway  

09:27:55   09:28:21   Ealing  Broadway   Upminster  

09:31:27   09:31:51   Richmond   Upminster  

09:36:10   09:36:35   Upminster   Ealing  Broadway  

09:38:43   09:39:21   Ealing  Broadway   Upminster  

09:39:05   09:39:23   Upminster   Richmond  

09:41:22   09:42:00   Richmond   Upminster  

09:47:26   09:48:20   Ealing  Broadway   Upminster  

09:48:46   09:49:11   Upminster   Ealing  Broadway  

09:50:40   09:51:09   Upminster   Richmond  

09:52:22   09:52:42   Richmond   Upminster  

09:56:01   09:56:21   Ealing  Broadway   Upminster  

09:58:19   09:58:46   Upminster   Ealing  Broadway  

09:59:47   10:00:00   Upminster   Richmond  

16:02:18   16:02:45   Upminster   Ealing  Broadway  

16:07:49   16:08:06   Ealing  Broadway   Upminster  

16:09:18   16:09:43   Upminster   Richmond  

16:10:08   16:10:26   Ealing  Broadway   Upminster  

16:12:33   16:12:51   Upminster   Ealing  Broadway  

16:18:41   16:19:14   Ealing  Broadway   Upminster  

16:18:48   16:19:10   Upminster   Richmond  

16:21:49   16:22:10   Richmond   Upminster  

16:22:48   16:23:03   Upminster   Ealing  Broadway  

16:28:25   16:28:46   Ealing  Broadway   Upminster  
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Arrive  West  
Kensington  

Depart  West  
Kensington  

Arriving  from   Departing  to  

16:29:10   16:29:36   Upminster   Richmond  

16:33:30   16:33:47   Upminster   Ealing  Broadway  

16:34:02   16:34:29   Richmond   Upminster  

16:39:20   16:39:47   Ealing  Broadway   Upminster  

16:39:33   16:39:56   Upminster   Richmond  

16:42:51   16:43:12   Richmond   Upminster  

16:44:54   16:45:11   Upminster   Ealing  Broadway  

16:47:59   16:48:16   Ealing  Broadway   Upminster  

16:49:47   16:50:04   Ealing  Broadway   Upminster  

16:50:18   16:50:49   Upminster   Richmond  

16:53:00   16:53:29   Richmond   Upminster  

16:54:27   16:54:43   Upminster   Ealing  Broadway  

16:59:24   16:59:48   Ealing  Broadway   Upminster  

16:59:27   16:59:50   Upminster   Richmond  

17:04:28   17:05:01   Richmond   Upminster  

17:06:35   17:06:54   Ealing  Broadway   Upminster  

17:06:48   17:07:15   Upminster   Ealing  Broadway  

17:09:12   17:09:30   Upminster   Richmond  

17:10:49   17:11:07   Ealing  Broadway   Upminster  

17:13:00   17:13:29   Richmond   Upminster  

17:16:26   17:16:44   Upminster   Ealing  Broadway  

17:19:01   17:19:23   Ealing  Broadway   Upminster  

17:19:53   17:20:14   Upminster   Richmond  

17:24:07   17:24:27   Richmond   Upminster  

17:27:04   17:27:27   Upminster   Ealing  Broadway  

17:29:48   17:30:15   Ealing  Broadway   Upminster  

17:30:21   17:30:38   Upminster   Richmond  

17:33:04   17:33:24   Richmond   Upminster  

17:38:11   17:38:42   Upminster   Ealing  Broadway  
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Arrive  West  
Kensington  

Depart  West  
Kensington  

Arriving  from   Departing  to  

17:38:16   17:38:36   Ealing  Broadway   Upminster  

17:40:01   17:40:24   Upminster   Richmond  

17:44:06   17:44:16   Richmond   Upminster  

17:47:19   17:47:46   Upminster   Ealing  Broadway  

17:49:58   17:50:31   Ealing  Broadway   Upminster  

17:51:57   17:52:14   Upminster   Richmond  

17:52:58   17:53:19   Richmond   Upminster  

17:55:29   17:55:50   Upminster   Ealing  Broadway  

17:57:55   17:58:13   Upminster   Richmond  

17:59:51   18:00:16   Ealing  Broadway   Upminster  

18:03:36   18:03:55   Richmond   Upminster  

18:07:34   18:08:04   Upminster   Ealing  Broadway  

18:10:22   18:10:54   Upminster   Richmond  

18:10:27   18:10:54   Ealing  Broadway   Upminster  

18:13:54   18:14:15   Richmond   Upminster  

18:15:41   18:16:22   Upminster   Ealing  Broadway  

18:18:35   18:18:51   Upminster   Richmond  

18:19:12   18:19:31   Ealing  Broadway   Upminster  

18:22:46   18:23:05   Richmond   Upminster  

18:27:13   18:27:45   Upminster   Ealing  Broadway  

18:28:52   18:29:12   Ealing  Broadway   Upminster  

18:30:59   18:31:27   Upminster   Richmond  

18:34:04   18:34:21   Richmond   Upminster  

18:39:12   18:40:02   Ealing  Broadway   Upminster  

18:40:28   18:40:58   Upminster   Ealing  Broadway  

18:42:07   18:42:30   Upminster   Richmond  

18:42:47   18:43:07   Richmond   Upminster  

18:48:40   18:49:11   Upminster   Ealing  Broadway  

18:49:07   18:49:31   Ealing  Broadway   Upminster  


