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The purpose of this exeraise is to demonstrate that
the average eeatral city worker can command a greater imaer
suburban travel area for travel times up to a total journey time
of 35 minutes by ueing trams with a schoduled spoed of 10 mepeh.
iastead of suburban railways operating on present day timetables.
if however the sohaduled spesd of the tram in itncressed to 18
Hepashe the advantage weuld still be with the tram for total
journey times up to 53 miautes.

The ressons ars of courss:»

{a) Tram stops in the Central City Ares ary more convenfently
rlaced,

{b) Tram headways are shorter,
{e}) Suburban tram sters are mere clossly spaced,
{d) Tram reutes are mors closely spaced. : ,j

The advantage of suburban railways for the outer
saburbe 18 beyoud dispute.

JULY 1986,
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The purnoss of this sxeycise tn %o Jdemonntrate the

advantage of tvamway over saburbas reilwny tyra of opersw
tien for travel to aad fxom the inner snburban area for
the avsrage central eoity worker, and of sssgss the ime
portances of preserving theas advantages in the planning of
underground tramwayne It % bassd on walbing at 4 fant

per segend fyom the journsy origis tn the tram or teafin aand

slse from the tram or trais t» eha jovrney destination,
Rallway travel is based an current timetables, Thenah

&vem headways ars bamed on surrost tiestabhlan, seheduled

speeds ara based om & wmistsox of 10 mepehs. being repre=
sentative of mresent day trava in congented siventa, and &
saxingm of 15 mepahe® 22 & roszenable unppsr Limit that
could B¢ sohieved with moders Ltyame sn reutse olaared of
traffie commastion and with traffie Lights favourably
biasede Watting tiwes are taken fo be 30T of the AVOTAGS
kendwny for cexvices laseing the city taryninus betwesn
200 pame and 5,00 peie on norms) week Says 85 to a
sandous welting time of 10 minutes.

The walkiay time at the Csntral “ity Dusinasas
Aren is bawed on the *weighted avarsge”® for the diatrilue
tion of workers detewnissd by the survey carried ont by
the Felbourms “ily Couwnef) in 1981 and 1862,

Travel time comtours have been plotted for 20,
30, 40 and 80 minutes traval,

The ebolce of distribution af central ecity workers

was ane of sonveniencs, howevor 4t is constdersd that this
wanld be clasaly relsted %o both the diatzribution of
antivity and trsvel requiressmts,
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Tt o avsamod that the tra®fic lichis aversss
ayele ia 73 seconds with 40T "LK® phase, 20 that 509 of
the pedsotriane are beld up for half the “DON*T Yano*® rhase
of 45 seconds which yanressats an average delay of 0.12
sinntes var pedestriaon var light, Though tra?fig liche
syelas aad “DOW'T VALY cheses vary voneiderably, and
redesteian obscrvancs 2 not 1007, the everall aff-ct of
the treffie ldight delay Lo found te e mimeor. alking
distances are bhasod on footpaths and right angle evesaing
of streate,

Thouch moat paople clain that they wall faster
than the assumod sverages welking epeed of 4 feei por seeond
{2% mapehe), it 12 nevearthelass coasidared te bs ress-nable
for reriods shen footpathe are cyowded « periods when most
reople ara making their Jourseys,

It ia azsumed that poople weast of filliam "igwet
wonld nse ‘reneer treet fsilway Ttatien. Thiu would be
within half a bleck of tha srobadle true dtviston 1ime and
the aumber iavelved would be relatively small.

Passengays using ‘pancer treaat Ualliway tatien
havs been ignordéd as they only repreasent approxismately
ith of the totsl reil patrondge,.

The weighted average tz the eatrance qagas ie
10 sinutes {Jefer arpeadiz 1.).

To this must He sddad the time d6 reach the
aporapriats trainse Tha additional Alstancss vary from
250 feat for slatforss 2 and 3 ta almoat 8% fFoot Ffrom a
point aidvay botwesn Tlismchath: “freet, Swensten Ttrest and o
Pegravas Stymet, to the Princes Brides tzains. hen
allowanse is made for delays at barrievs and nesgotiating
ateps and vampe tke followins were assumed,

Tntrance to Tlatforss 2 to 11 2 minuton.
Dasgravae Sizeast o Princes Hridge Flatform 4 minutes.

The correspending time to the sntranss te “linders
Btrest Ttatton $f the underground railway ststions au at
prosont proposed were in operation, would be 3 minutes
leses That is, the average welking time for s central oity
worksr to walk te & yailway statien entyrance would be
redaced frem JO fo abeut 6} minuter, This could reapreseat
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2 S84 ¥ SENE Y § {imitar corvigs in
Filnabeth Ytraatl, 4% minasea,

el ian Dtyeet S wminelage

slinders ivesd P minarene

Talmor “ronus Bt mdnuten,
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Thaga ars Toanad oo half Show #eara o Yam T Ear

tralas lesviny Tlinders Griet or cinees Jriiow ERTREAL )
Chotbony Yetensn 2407 refe 50 L40 nara, acgerdine tso che
enrrent weabeday timetanler, {Fefer apcendiz 2h.

“elkime fn radisal Jirections from sabnrban raile
vayp cisticnn has been ssenwed, ihe eomrsey for all
stations fo s4k ool fr sposadiz 3, The tize oonteurs sva
dudisatad oa “ravwisgs VIO fo Y73
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There are cizilarly bagad en half (e svarage

haadvay fer trams laeving the oléy tewioms botweon 2450 DeMe

sl $e00 peme sgenrding to the curreat weekedsy tiuntabliss.
{7afar apcandtin €)Y,




is the trvam stope arze spasced shout 1/6th mile
apart (1/8th of one tneh on Drawings YO o Y73), walliag
dtctamn have been assumed in a radial dirvetion and the
ripple ﬁmﬁ should show en the contour has bosn smoothed
I T

The sunmary for all tras rontas i8 aisren in
sprendix 8,

The time contonye are indicated en Uxawings
7o ts Y73,
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The area of travel that ean be cgomranded from the
Cantrel City Dusinesz ‘zea feor various travel times is aw
st out in the following talle,

“ailway § Tram I0Omepehel Tram 18
and and “alking Hepaha and

Yalking ‘ el king

- . z -y Sy ? -y -

minutes H§ gne.nilas § ag.milos &5 nasmiios
D minutas 45’ sgeamilas 18 sngunilos 3N so.miies
2 niauted §138 sn.miles ;; sa.niles 80 aqumilas
?‘ sremilen ER sawumilen 118 sgumiles

minnteas

Ter travel times of 20 minutes omly, thras
sudburban railway stations can bo reschad umdar averszoe cone
ditions nanmely Jolimont, Zielmond aad Lasi iichmond. Ihe
3 square miles oredited to train and walking esnsiats
chiafly of the area that cam b cemvandad by walking oaly,

For tyaval timas of arpronimstely 35 mingtos #he
arss that sam He commandad by the railuay and trams at
12 mepebs are approximately coual.

If howewar the tram eread fe acealeratad te 13
Barahy, the tras would o8 the average =aintain 1is sde
vantare up te 58 nisutes total journey time,

Bayond the limit of the 80 minutes travel come
tesr the advantage of the vailway type of operation casmet
e disputeds
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The following are the sesantisl facters whioh
doternise the mazirem arca that can he enslosed within &
givea travel time contours These faoters ave of courss of

graat imsortance (a the »lanning of underyround tram of
suburban railway routes,

This is of great importance as it affecte the
lovation of the entire contaur {{gnoring barriers sueh ae
the saa fxont), as distiset from the walkisy distasce at
the cuter sad of & ratlway or tram journey where the eoffset
on the sentour io local onlys The walking distance i
deternined by the follawing. '

Belsl

This is ia preference to eriotnsting (and
terminating) st the searsst rerimeter whieh iz baorn
out by the fellowing average walking times,

Batuan “venue Torminuns 14 wvinuntesn,
Fliaders “traat iailway “tatisn 12 sminuten,
Swaneton “traet Trams 84 minutes,

The differonce betwesn Hgtaan ‘vesne
Terminue and Twanston "tyact trams reprecents 107 of
a 60 minutes journey.

Sale2

This 43 born out by the Hourke tyest and
Elfizabath “trsot trams which beth pass approximately
through the eentre of gravity of smployment of the
Teatzal City Ousimess “res, as followr:ie

HSourke ftrest trams 81 sinutes,

Colline “treat trams 5% minutes,

Piiaders Dtreet trama 72 niautes,
also

Eidsabeth Streat tyamse 7% minutes,

Jwanston Ztyest trams* 84 minutes,

¥41liam Otzeat tramse 9) minutes,

%y Dervice sxcliusively confined to this street.

TR EWNT BT e




The difference between Bourke “tyeet and
Plinders “treet or beotween Riizabeth Strest and _
Hilliam Styeet are ever 10% of a 20 minute journeye.

Howover when deciding the location of a
service that may be duplicated later it would be
ereforable to bias it away from the likely route of f
the duplicated service. This s borm out by the |
cc-pssigon batweon Swnnaton Street and Llizabeth
Strest assuming a duplicated serviece in William i

3tl".‘t. }
g
— . i
Elizabeth Street Syanrten Stroet E
Trams Trams i
s e TP, - g o . s et
Aversoe walking time. 73 ninutes 82 minutes
Bo alternative
sarvice.
if there is & dupe §4 minuntes $% minutas

licate serviee in
#il8am Strveet.

Average walking time | 44 minutes® 47 minutes®
for duplicate sarvice
in William Streete

| Ovarall averace walke $2 minutes 5% minutes
ing tim with dupe
iicates services,

% of totel patronage 86% $8%

MR g

*William Otrect tramas,

Where the area coancarned avproximatus to an
sllipse or rectangle the service sheould preferably
be An the diraction of the loangest axia, This is
boran out im the case of Bourke Utreet which anproxis
sates to the longest axis and Zlizabeth treet, the
shortant, where the average walking time to the
lattar 45 2 minutes graater.

$.1.4 Ihs spaging of the routes sheuld be g minimur,
While other factors anter into this cone
stideration, such as operating gosts and headways,
the duplieation of a service such as in both
Swanston Street and William Street will sub-
stantially reduos walking times ae follows:e




Jwmnston Street travs

So similar service in ¥iiliam Street &7 sinutes
Similar servies in William “tpeet 8 pinutes

¥iiliam “treat trame

Yo #imilar sarvvicae in any other sigset $: minntes |
fimilar sorvice {n “wenston “treet 49 minutaes

This 1o bern out by the averave walking
timas o Flindess Stveet Railway Jtaties cntranse of
10 minutes compared with 7§ minutes to ths "lincers
Steeat tyames Though both routes are clesaly
rarallsl the ratlway has ons stop oaly and this neets
the abeve recuirement for Iiizabeth and Swanston
Streets only, wharsas the tram route with a stop at
eack axoes straat masts those recuirements 2or the
full length of Plinders Ttraet., Thiz alse rae
1ioves congestion on footpaths that would arice frem
s11 ths passengers having to cenvert onte a eingle
steor or station.

Though this is obvioss, its importance however
deponde on both the average and maximus wvaiting time ree
lative to tha overall journey time. Though an averase
walting time squal to half tha headway has been usad for
deterzining the location of the time comtours, it ic net
intended to uaderrate the impertance of the frustrationm I
falt by a porsen who bhaving just missed a traim or tram
has to wait the full headways

However 1t is consideved reasonable fo assume
that hegdways less than 107 of the overall jourmay time
would be of disinishing isperiance.

The spproximate average heudways as set eut in
the folleowing table are of interast.
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Parthey discussion of this aspect is econsidered
te bo cutzids the scope of this exerciee,

In srder to obtain the mamimum ares withia »
rarticular tine sontour, routes should be sueh that the
time contouy approathes a clircumfereatial 1ine.

A ptudy of the time contours reveal a gap neorth
of the Zeidelberg rallway line and sast of the Zast Presten
tram reate, vhile the spacing of the tyam lines to the
north give tims contours which approximate to a
eireumfarential line.

L adous s

This i of course a criterion for the maximun
area within a given time contour but conflicts with the
spacing of steps for sherter time contours. [Howaver,
there are many other factors which are outside the sceps
of this exercise that must alee be considered in deciding
the locstion of stops.
el iR sl B

This axercise illustrates the importanss of
intecrating a Centyal City Susiness fres underground tramway
systen inte the existing daner suburban iramway system as
a means of ssrving the inner areas uith the greatest
soonemy of overall travel time as distinet from a similar
underground railway system integrated into the Viecterian
Zallways saburban zall systsn for serviag the outer
subusban areas.

s embE SNON AN 2 g I RO R B TR an ne Ares af
(5.8 miaiman without 5 sucstantial area of i

BRIV . o TRV RTR, TR, BT R N PR 1 T DRt

o

P Y

R s

|
5
\!



Q.
<&
MOREL AND 11"
) 5 ».r JPJ
[ M ‘i
5 §
{4y ALdran S7. Acsron
& \‘ sey - 1
\ ’ n2' o
\ S ) A
g N A
\ « b ¥
\ < < T
8 E 3 grv’ 55 E
s 2xl3 B
ifbﬂd \)\‘M‘:" L ocansr ‘ g DAWSON S7 o
¢ \ < D
\ / ~
s = 3 IS
\ el \\‘ 2 L aw® [
INONG K& [ A N ovs
< N SRIN IW ' OW
T )T E 2 T
. 1 S N 4
S :{' ) & Q ¢ el
2 Sovry e "2
S [ s N
3 3 N =
3 \ » M
Ao
SANDONA RE )
= &t
X\ -
5L N m3
/ A per?
/ i ‘
S N pACK RO
5 ,70'0 A cque’rf e g
T \ N
S So
Sk !
V2 Ay
2 n T < o a”
‘reo gl 1€ ’ [d
— toS!
(i )
\ \
= \ \
4 Ll TS AN
7 (P N e
oL 5"MK >
e !
N
/ g
{
[ 14 > ;“ -~
w7 b )
4 WALKING ONLY-
1 \ Y
{ X /)
y £ i
& ~Z &
Ny YA 5

\ S\
NN
= ~
gov"
>
1
b 7
P1:
% n.';’oﬂ
N o ~
o' ’
. 3 /‘ P
=9 /
- W 144
S
e !J’” 4
W

A

x
\ ™
w
e
} 4
{
(
D)
7
N
% %
3 < IS
[N OOl ray Av H
- » \
:“ ut<’ 4
o~
8% e L5
X s (& é
\ &
AN ot*
BIYTH 57T © S o
——y r
’D‘Wsw”;\, oo n
\ ¢
\ 9 ?
s
]
3 d
i t 1S
ot pa' A
Jat h
By
N
i G
] ‘ < . R
S r R4
o N\ YA
sl N
¢ N
1 Ry
SN
| )
\ =z
~
N
c1d e
(%
Thsrk N A
c N RIVES
— S Z T B
P
N
2
5
3
l ¥
“R \"~
Vi
)
Ty
T - ]
{ )
&
)
¢
HRORWOOL
-
f =
,!"" /
4"
=
4 TN~
AT AL
‘
"
Hel
-
) ~
) 3
MATWERA
e
b
" [
v MG
ol g —
450 3
W 4
o L | 0
3 Al

20 MINUTE TRAVEL CONTOURS

FROM CENTRAL BUSINESS AREA
FOR AVERAGE CITY WORKER

= FLECTRIC TRAIN & WALKING
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