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POFTTLATION,

Whilst the Board's Act indicates that the Gerneral Schere

A~

shall meet the future requirements of the metropolis, no future

fixed date or specified population has been laid down therein.

The capacity of any complete scheme must necessarily
ve finite, therefore the Board has had to choose an arbitary future
date as the limit up to which the tramway transport requirements of
the metropolis should be provided for. The year 1§40 has been

selected for this purpose.

In order to determine the future traffic requirements,
and to set out a programme of construction, it is necessary to
estimate the growth of population of the metropolis during the named

period.

It is difficult to forecast the growth of any city over
a long period of years with any degree of accuracy, as the factors i

vhich contribute to the variation o€ population are 30 diverse,

A study of the past growth of numerous cities of the

world reveals how wide is the variation of their rates growth.

Generally in the case of cities of considerable size the
: ] rear than + o
percentage increase of porulation per decade is lower than thav

for the preceeding decade, or in other words the population of

- 3 I r 3 r 4
such cities generally increases at a decreasing rate of increase. k

Figure I shows graphically the population of Melbourne 3

i 404 021, ;
for each decennial census periocd from 1851 o },al

From this it will be seen that Dbetween 1881 to 1901 there

S » . 4 i
was a period of very rapid growth sp1llowed by & period when the g

. This is explained by the €
population remained almost stationary. This is explain yoo
i 3 T S ) : A
conditions existing during the land boom PLTLOC GG TA€ DEriot '
- » . - <= i

Lw wditions being abnormal. iIxcept
of reaction which followed, bota ccnd.
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tor this period the growth of Melbourne has followed a fairly
regular curve and for the burpose of the General Scheme it has
been assumed that the growth of Melbourne will approximate to the

continuation of this curve.

On figure 2 is plotted a curve for the past and future
growth of population which has been derived from the above assump-

tions.

The increases per decade Por this curve compared to the

past increases are set out in the.foilowing'table -

ACTUAL _GROWTH . AVERAGE GROWTH ON CURVE

Year Populatlon % Increase Populétion % Increase
1861 139 @16 - . 134,981 -
1871 206,780 47 .78 206,253 52.8
1881 282, 9"47 36 . 8_5, 291, 641 ‘41 .34
1891 490,896 | 73.49 395,876 34.03
1901 496,079 1.09- 503,775 28.88
1§11 ' 593,237 '~ 19.59 - 630,118 25 ..07
1§21 766 ,506 | R 29 .21 769,771 22.16
1931 - e 922,588 19.85
1§;1 o ;l . - 1,088,435 ' 17.97
1951 - - 11,267,214 - 16.42

The above forecast is conservative. If the rate of

growth for the 1last. 10 years viz , 29.21 were contlnued . the
population would be 1, 279 700 by 1941 1nstead of 1,088 435 as

estimated.

For the purposés of the General Scheme, the Board has

adopted the average curve as set out above and shevn on the graph -

figure 2;




["1:‘1“_ u,A }1 1.‘};‘,;&

This gives a much smaller increase in population than

the figures apparently adopted by the Metvopolitan Board of Wo rks
In laying out a water supply scheme, a generous estimate is ad- |

visable in order that the supply and the main conduits may be of

ample proportions. The capacity of a tramway track is. however
! )
not capable of variation by alteration in its construction. Tf

traffic incréases beyond the limits provided for, additional tracks

must be laid down.

As indicated above, the papulation of Melbourne according
to the 1921 census is 766,506, The area over which this was taken
does not, however, coincide with the Board's area as defined by the
Act. The data‘collected by the Board show that the population of
its area is 774 ,000. For statistical purposes in connection with

the General Scheme, this is the figure-which has been used.

Allowing for the differences in area as above mentioned,
it is estimated that the population of the Board's area will be
1,094,500 by the year 1940, as compared with 1,088,435 estimated

for the census in 1941,

Of the present total population (774,000), 717,000 or
92%% are served by either tranways or railways, and of the future
) population ofl1,094,5oo a figure of 1,060,800 or nearly 97% has
been assumed as the population which will be served by either

tramvays or railways.

The present area served by either railways or tramways

is 61,965 acres, and the average density of population in this

area is 11.6 pef acre.
The present total mileage of tramways in the metropolis

is 125.?;1. There are, therefore, 16.21 route miles of trauway

to every 100,000 people, OT 2 population of 6.180 per route mile.
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b} 3 Ralsl
If, however, the mileage were inéreased by lines

urgently Trequired for areas without any means of travsit, such

es West Brunswick, the route miles of tramways would be 1)3 31

and the miles of tramway per 100,000 inhabi tants would be 17.2,

If to the akove is added the mileage of tranm wWays already

suthorised, which are admittedly considered necessary, and also of
those lines which should be constructed on the fringe of the settled
areas for developmental purposes, tle route mileage would be 145 and

the miles per 100,000 would be 18.8,

Owing to the radial layout of the railway systen of
Yelbourne, the area to be served by tramwavs lying hetween the

rzgilway lines will increasc as the City expands.

In order to serve the meliropolitan area satisfactorily
fer the calculated period, it has been found necessary to provide
a route mileage of tramways which works out at a rate per 100,000

irhabitants much greater than exis%s at present.

The total route mileage of tramways in Melbourne when
the new lines are wholly provided as set out in this scheme, will
be 266.21 or 24.3 route miles per 100,000 with a popuvlation of

4,111 per route mile.

) The total area served by both railways and tramways when
these lines are provided will be 89,303 acres, and the average
density of population in this area will De 11.8 against the present:

average density of 11.6.

It will be seen that the tramway extensions proposed in
the general scheme will amply provi-de for +the requirements of the
estimated population by the year 1940, and will suffice up %o the
period when the povulation reaches 1,500000. The number per route
nile of tramway will then still he under 5,700, and the average

densi%y per acre below 17 or for those served areas outside the

- 15 -




four-mile radius

only about 13 nexr

figure outside 4 mileg ¢ 6.4.

In preparing the General Scher

peen laid out

in n~rder to

sion of the City in.any direction,

district, however, up tn the limits Provided tor,

&llow ag nearly as possible f

_ : i
TWAY pILE, 3

acl'e against the Present

1€, surplus nileage has

or expan-

Uniform éxpansica in every

is unlikely.

Comparing the districts to the North and South ﬁf the

Yarra, i.e.,

Yorthern side

on the Southern side, the flacts

those from Heidelberg around 4o Williamstown on the

with those from Nunawading arcund to Por+ Melbuurne

are as follow

NORTHERN ~  SOUTHERN  TOTAL
Miles Miles Miles
Present. Route Miles of :
Tramways 48,7 76.6 125.3

Per Cent. ol Total 39% 51%

Future Route Miles of -
Tramways 117.8 148.4 266.2

Per Cent. of Total 447 567
NORTHERN SQUTHERN TOTAL
Acres Acres Acres

Present Area served by : ' - :

Railways & Tramways 25,421 36,544 61,965

Per Cent. of Total 417 59%
Future Area served by ' - , .
Railways & Tramways 42,649 46,654 39,303

-4

Per Cent. of Total 487 527

t tak: int count the existence
It will be seen that taking 1invo accoun

247 g the scheme makes
of a complete electrified suburban railway sysvenm, ,

, ] n< track provided.
adequate provision as regards the amount of o P

‘As

0j i i at a greater irate than the
pointed out above, traffic increases ¢ g

pPopulation.

journeys nper head per annum
The number of tramway Jjourneys L ad p
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in 1020 in the metropalis was 290. It is estimated that a total -

trawxray travel of 390 per head per annum can be reasonably antici-
pated by the year 1940.

This Woulq_give a total of 411 millicn journeys per annuin |

or an average of 1,540,000 journeys per route mile per annum, as

"againss 1,675,000 at present,

SELECTION OF _ROUTES.

The selection of a route where one is not already
pre-indicated, is governed by various considerations, sociological,

'ﬁopographical, engineering and traffic.

Under sociological may be classed such matters as density
af population and the habits of the pcople, the class of business

along the route, and the direction of travel.

The topographical con81dprdtlons are the w1dth of the

streets, the absence of heavy gradients, railway, ri ver and creek

crossings.

A desiréble extension, for instance, would be along '

- Toorak Foad East of Clenfe:rie noad, but its adoption is prechuded
by two severe gradients, ohe near the railway cr0531ng on the Glep
Iris line, and the other jmmediately West of Tooronga Road
Similarly, an extension from Warragul Road}North ‘al.ong Boundary

Road and Union Road to Whitehorse Road would involve sgve;e.grades.

AiHPunt Road the gradient is so heavy that a tunnel oriq qgviétipﬁ,

as shewn will be necessary.

"The trafflc con51derat10ns are the methods of connecting
) With existing routes, .and how the public can be most convenienced,
In many'insta;ces the most suitable route ;s indiﬁated

by existing vehlcular and pedestr¢an trafflc he location of shops,

the width of the roads and ease of connection to ex1st1ng means of

transport. - - 17 -

e




T

e T . o

PER-WAY KILE,
in 7920 in the met;opalis was 290, It is estimated that a +etal -

tramray travel of 390 per head per annum can be reasonably antici-

pated by the year 1940.

This woulq_give a total of 411 milliecn Journeys per annuin |

or an average of 1,540,000 Journeys per route mile per annum,- as

"againat 1 675 000 at present.

SELECTION OF ROUTES.

The selection of a route where one is not already
pre-indicated, is governed by various considerations, sociological,

‘fopographical, engineering and traffic.

Under sociological may be classed such matters as density
nf population and the habits of the pecople, the class of business

along the route, and the direction of travel.

The topographical con81dprdtlons are the w1dth of the

streets, the absence of heavy gradients, railway, ri ver and creek

crossings.

A desirable extension, for instance, would be along
- Toorak Poad East of Clenfe:rie Road, but its adoption is precmuded

by two severe gradients, ohe near the railway cr0531ng on the Glen

Iris line, and the other immediately West of Tooronga Road

Similarly, an extension from Warragul Road North ‘along Boundary

Road and Union Road to Whitehorse Road would 1nvolve scvere grades.

Af“Punt Road the gradient is so heavy that a tunnel or . a deviatlon'

as shewn will be necessary.

'.The trafflc considerations are the methods of connecting

. with existing routes,. and how the public can oe most convenienced.

In many'instaoces the most suitable route ;s indibated

by existing vehiouiar and pedestrian trafflc the location of shops,

tne width of the roads and ease of connection to exlstlng means of

transport. : - 17 =
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m
there are three zones to e considered

o . . .

(1) The inside City zone, where ihe
to gep a sufficient number of
traffic concentrated thereon.

main divficulivy ig
routes to carry the

(2) The outside zone,

where the difficu is :
how many routes, ifficulty is to decide

if any, are required.

The intermediate zone, covered by connecting lines.

The most inportant and difficult problew: in preparing
the General Scheme is the provision of sufficicnt routes into the

City, and their inter-connection. In order to furnish the meens

of desuling intelligently with the problen, a large amouni of

W

tatistical work has heen necessary. The total population at the

Q.

ate selected had to be estimated, its distribution had to be gauged
bty the aid of data on the existing distribution of population. The
proportion which will use tﬁé reilvay from each district had then to
be estirated, an increase in the genecral riding habit allowed for,
and the nurmber ot cars reguired %o carry the resulting trarffic then

determined.

At the present time 17,300 passengers leave tne City by

LY

trex Auring the half-hour of raxirum traffic. This rcpresents

2.87 of the average week-day traffic. After allowing that the
Railvoys will in the future carry a larger proportion to ?he distant
suburbs they serve, it is estinated that 36,000 oxr about 3% of the

estinated future week-day traffic will leave the City by tram during

the maximurr half-hour.

With electric service a headway of twenty seconds is

practicable in streets with few intersecting lines, but in designing

- j Ce
S te i i Ckon on SUCh a denSC Sse 1
y 211} lt 1S nOt B.dv lsable O re v

throughout, as it is not practicable to distribute the loading

equally over all the routes leading to the City. An endeavour has

i as far as possible. Allow-
been made to avoid extreme congest;on

ance has therefore been made for an average loading of 30 cars

outward half-hourly at peak 10ad.. As double truck cars will be

- 18 -



used in the City, an allowance of 100 passen

| €ers per car is made,
The Board's largest Standard cars

are easily capa

ble of carrying
more, but experience shows that equal lo

ading on all cars is not

attainable. The nmimimim number of routes required on this

' basis
is twelve (12).

Excluding Flinders Street Extension (the line to the

River, Wharfs and Docks) which does not lead to any suburb, the

nunber provided is fourteen (14). That to Footscray will carry

relatively few Passengers. As full provision is made in the

Board's Act for amendment of the General Scheme as occasion may
require, any additional routes that may hereafter he required can

be added when occasion arises

It is estimated that over one-third of the totsl number
of passengers leaving the City during the half-hour of heavicst
loeiing will travel towards the South and South-eastera suburbs.
After allowing for those who will reach their destination +ic the
Church Street Bridge, it will be necessary to provide cars for
about 10,000 passengers per half-hour on routes crossing I'rinces
Bridge, Queens Bridge, and the new Spencer Street bridge. The
majority of these passengers will desire to travel by Princes
Bridge, as this offers the shortest rovte to tiae Louth-eastern
suburbs . This line will therefore be lcaded up to tae limit
fixed by the minimumn headway . The balance of the passengers will

have to be accormodated on the other two routes.

on the lines leaving the City on the North to the West

of ficholson Street, provision is required for about 12,000 pass-

engers in 30 minutes. These should e handled with comiort by

electric cars on the five routes shown.

To the Fast and North-esst accomriodation will be

necessary for about 14,000 pass engers , including those travelling

to the South-eastern suburbhs via Batman Avenue. As provision

, =19 -
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o

must also be made ; .
on Victorig Street for Cross town traffic not
inCluded in the a.bO";e figure ,

five reoutes are udmatﬂd including
o

a new route alon
g Albert Street Which will be useful also during
conversion,

The 3 he
S€ routes have been connecteqd through the City in

order to gain agdvs
) dvantages in overaticon which are unobtainable with

the cable system in w
hich the acrangement of the gear makes it

impracticable to ¢ i i
omnect many lines now terminating at the sanme

point.

In connecting up the various rontes in the City consicer-

ation has been given to the following points ;-

1. The convenience o the travelling public.

2. The balancing of services.

RE The reduction of congestion at necessary crcssing points.

4, The provision of services passing along the City
boundary . (Cross town traffic).

The convenience of the »ublic will bs met as Tar as
possible by routing distinct services from the one district %o
different lines in the City, so that passengers from a distant
suburb by changing cars at an intersecting point, whick will, if
possible, be madé a fare section, will bs able to reach any nart
of the City. traversed by electric trams, with the least exira

charge and at a minimum of inconvenience.

It is estimated that the tra affic to the South ancd South-

' . P Norih-west . Cars will *here-
east will about balance that ol the Norith-west 2 i

fore be routed through from the one district to the other.  Cars

- ~r wever., 06 outlet from
from the Fast and North-east will rave, hcv t
N ~:<' P S bl

the West after passing through the City. Provision 1 tnere'fore
N, ~eet, ai a npointv conven-
. - ; ~ourke Street, b

made for shunting at the end 0
ient to Spencer Street Station. Those cars which will traverse

v 30U a vt ion

Latrobe and Lonsdale Streets can turn opuuh past the Station to a

(\v
- 20 -



loop in South ieldp ]
ourne. Others will shunt in Batnan Avenue as

2t present.

- %Y - lon O._ N
h(, ble t-a]ﬂ.o} ) O-l d lat er ) ° Iil

to unequal growth or difficulty in baloncing, it Yy prove necessary

U ars o ; s ;
to turn cars back either North or Soutlhi of the City. In the latter
I T N s .
case the loop in South I'elbournc will be of service, in the former
’ < . :
the 1oop shewn in Queensberry Street nnd at the junction of Sydney

™o~ a o™ " 5 . -

Road and Flemington Road. These loops will also be of service for
storing cars near the City to deal with special traffic. For
traffic towards the East the shunt in Little Colling Street and the

trackz in Flinders Strect est vvill De used.

An endeavour has been rade to reduce the delay at the
crossings in Swanston Street by using Russell Street for routing

cars through to the East.

Services will be provided along Victoria Strcet so that
passengers may travel from the i/est and North-west to the Fast and
South-east suburbs, without passing through the City and adding to

the congestion there.

In selecting routes throughk the City from the North to
Soutk, Spencer Street, William Street, and Swunston Street have

been chosen because they lead directly to bridges (existing or

proposed) across the River. In selecting routes from East to

WVest, as Collins Street is barred, it is necessary to use 3ourke

Street as otherwise there would be too great a spacing between

) .. IS, ilable. urke Stree?
the routes and an insufficien®t number available. Bo

moreover leads directly to the Spencer Street Station, and is an

important shopping street.

Of the passengers travelling via Spencexr Street and
Queens Bridge from the City, a large proportion will wish to

reach districts East of St. Kilde Road.  They will, therefore,

have to travel via Henno Street, from which a proportion of the

- 21 -
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cars will be routed along Toorak Roag
¢ Ll noaa,

The balance can
. alanc only be
accommodated on St. Kilda Road

oy the use of & third tra
3 ~
0 vrovide from Princes

clk which
the Board desires

+ Bridge 4o S%t., Kilda
u‘ . it

Junction If the necessary authority for laying down this track,
when required, cannot be cbtained, it will be necessary to uvse
Queens Road, A route: along this road as far as High Street has
therefore been shewn as an alternative route on the plan

SUBURRAN _EXTENSIONS .

The problem in the subur an area embodies several

considerations :~

Lo How far to extend.
~ - 3 ~ : ot
2. The relative functions of railways and tramways in
outer aistricts
Re, The econdmic consicdevations
4. The spacing %o be allowed between lines.
These considerstions are all inter-related. Population

~

291lowe the means of transpors and settles first along the railway
line, The map giving the distribution of popﬁla 1 shews outside
the trerway districts an area of satslement around each railway
station. As this area becones CONges teod, home seekers find if more

satisfactory to settle near the moxre distant stations, as by doing

).

80 the total travelling time from home o the City and vice versa,

including walking time, will De 12s8. Those teo whom the fare is a
more important consideration thon %ime will, however, choose thc

nearer suburbs. The breadth cof +ho zone which can be settled by &

: : : Lo Ao s lex of many conciderations, such as
railwey line is therefore o COMD-GE CEASE g :

: - o et af fanes, and the income of the
distance between the stations, amount 0% =< '

(o : ) v other minor factors -bopograph-
ln.Ja«blta’n‘L)S - in. adc 1 ,'1 cn +Q man; ocAel : - )3k - )

: : = . ¢ these iTactors have been modified
ical and sociological, liapy of tnese

: eban reilweys waich has brought

- 22 =
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ouestion of relative:
| 1ve:fares and convenience is now of great
importance. e

The tra i
mway system in Melbourne extends Easterly for

a distance of i
‘> miles from the City, and many passengers travel
e <) A cSL=
the full dist ;
stance by tramway&ln prefavence to walking +he Aistence
\ U (L (V3 CLLR LCl <)
to and travelli i
i ling by the railway, although they would save time by

doing so, as the ti S %

i ime ma g (537 1t 16 j i ;

P shews . It is evident then, that the
nossi'ble Limat  of & LS ‘
b L hI‘OU.'gh tramway traval has not :'/&t een reached.
howev : el 6 th bl egirab

As , 0 Sk both Systems b ong 0 ne puo ic . it is -unc.esie e
that new © ramway s should be hbuilt to traverse districts 8 arved hy

railway u S : .
ay unless they serve the Railway Stations, and compete cnly

incidentally by their connectior with the 1ines leading te the City.

The St. Kilda/Brighton tramway, for instarce, bHerminaies
at the Brighton Station, end is st no peint distan® more thar nalf-
a-mile from the railway. It carries a large througn tralfic,

however, and serves the local traffic mush better than a rallway

sysiem.

i
y. > |
) pas

w2

o]

The heaviest items in the cperacing cosv enger

transport system are the platform costs. These are a function of

time and not of jdistance, of the car nour and not of the car mile,

The aim of managers is therefcre to run as many car niles oY

! 3 i Tha iy ine lerge unite
passcnger miles per hour &d possible. Itiis Dy running LeTees

i v genger mile on a
at a high speed that the operating costs PeT pESsergRE. o1 :
‘ ! = 58 rein Sor pa ing ‘tae aigh
railway can be kept low enough tec leave & margin for paying v 2
3 c WE. and stations. sl
fixed charces on the right-of=7aY¥, permenent Wey, ¢ i * :
2
= J 2 o v =37 ~od w10
3 ~ed is £0 much reduced
’ the scheduvié Epee
clossr together than a mile,

i ~yv peralised in time
< 11lexre are Serlous—-y 3 )
that the long distance trave..~

atly inc:ﬂeased in an eifort to maintain
gre ¥

or the power cOStS are .
ction in schedule speed results 1n

a high schedule gpeed.  ANY redu et
i xplained above.
increased platform costs per car n.ule, as exp

G e
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OVer 50% C‘f t]’"‘)m oy

-aAmway prSSel‘lgers travel. one section onl
put only & small Provertion : OIS
g Journeys begin and end near &

For local ang ghory
the tramway is more conve

railway station,
distance travel, therefore

?

nient-

- The traveller from a distance %o
the City sheuld therefore pe

_ cncouraged %o tuke the train, while
the short distance +rg
! Qwell 3 - :
; s er should use the Lramwesr . A “Lramvey
. f =

rocess of catering f R T D
»p Nng for the local traffic along the route. it

best .
ai80 bCST Serves passengers up to distances of three or four miles

from the City, by reason of the fact that it picks them up and sets

them down nearsr their destinations.

The erection of new railway stations at short intervels

within a distance of, say, three miles c¢i the City, is therefore

Hy

to b2 deprecated. Conversely, av distances of about eight miles

b
the trams should, as previcusly s2t down, act as feeders to the

railways. This has been the object in the extsnsions proposed in

the Brighton and Heidelberg districts where the lines feed railway
gtations . In the former case, routes leading East and West, rather

than North and South, have been selected, in order to reach the

foreshores.

A tramway laid down to serve a railway, shouid of course,

; 5 : to the railway station. Unlfortunaiely,
deliver the passengers close to ©vas I y

. - 1wavs so placed as to be reached
however, the stations are not always

5 ~ ~ ey g . 118 '11
: ; thev are, & level crossing usually
readily by a tram line, and when they alc,

A < i1 onk pPassSengers to and
X3 3 t ramway C arrying ek S
€ 181‘,. . A ShOI"t line Of

payving ! it must depend to 2

: < =
from the railway has 1o pProspecy oL

3 cic crossing the railway. The operation of
great extent upon traffl , -
co-'wo“i"@"*ﬂ'y ig impossible. 15 alf3]
EC OXEOIIT e v

a geries of isolated tramways .
sbligation on the tramways to serve
O DL L5

A -
considered, therefore, vAav

oo

- orligation on the pars of the

the ey p arries &
Tl lways Carriowe .
ilway ~tions where they can be reach-

Ra yrtrment to L :
ilwa,ys Depar ~e . and that the whole expense

: i crossed D '
ed and the line CTOS® £p1l mainly on the Tramways
of abolishing level crossing

Boarqd, e
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Tramviay extensiong seldom pay ot t ot oit

| o o 1 pay ol the outset ecither
directly or indirectly, unless they reaclh some definite objective
such as a business or pleasure resort or a large centrc of popula-
tion. Consider an extension one mile in length, with its tribdbu-

tary population gradus .
v n gradually getting sparser as the terninus is

approached. -. £3rg . . . C
app TFor the first.quarter-mile, the rajority of the

. L - s N
inhabitants will walk to the section, i.e., the o0ld terminus, to

save the extra fare, so that less than three-quarters of the

population beyond the former terminus ill use the new track. a8
settlement progresses, particularly tovards and beyonC the new
terminus, extra traffic on tle wiwole line helps to £ill hallf-cuply
cars on the original final section and produces o surplus on tac
inner sectionsg which pays for the extra fixed end running chorges
or: the new section. It is usually not until a furtaer exiension
is added that the original section gives o direct wveturn, erd post
of this is required to balance the chorges on the ne~ extension.
Speaking broadly, it is the central portion of any systen: which
provides the surplus to cover the cost of extemsion, wut it is the

i i a the central portion. It is
extension which produces the travel on th al ¥

i whi ne wnopulation is growing, to carry
therefore sound policy, while the pop ,

out a moderate prograxrie of extension, provided that the central

¢ e
idi i surplus to cover the initiol
] f providing the :
uSystem 18 capable O
. i ct of the extension payilng 1n &
e is a prospe
vloss, and that ther

f In other words, it 1S necessary thet traffic created
ew years. | o
ion will within a reasonable time, be sufficient t0
by the extensio ,
1S i 2t the latter
the average of the whole syster, assuning th _ b
maintain e &

.ch should be the case in 2 gyster: owned by and
whicC

is jus aying o
s just pay ) . o cxpect MOTE at present costs is
blic. e

operated foX the PU | e |
u i less would eventually 1ead to bankruptcy, fo
seless ; to requlre | | | - q r‘
C ' 4 the present figurc would reduce the traffic
in s i fares beyon
creasing ] Y

and the toal revenve
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and 1,952,256 passengers
v €iviang a return of £2.17.9

©erved, which averages 5,820 per
The avewage of the ca.s miles run per
wute 1s 189,200.

rute mile.,
annum per nile of

To the year ending 30th June, 1922, the capital expendi-
hre on electric tramways only is about £1,750,000 or £27,200 per

imile of route.

[}
&;:] At present costs the total annval expenditure nHer nile of
route with a service proportioned to the pepulation is shewn in

i Jlagran ~attached. On the same diagram the siraight line cives

5'1"16 total revenue per mile with different ponulations corrasponding
to travelliné ha'bi‘t‘;s of 360 and 396 and for 10 and 11 passehgers
ler car mile respecti\}ely. The present figure in Melbourne is over
10, and that in Sydney 12. The diagram shews that with the riding
labit expected, and average population of about 5,000 ner nile of
route will be required to pay the fizzed and operating charge on the

aSYStem assuming that it is all built with new capital. As a matter
'

of fact the conversion of the cable system will be partly carricd

wt by the renewal fund of that system. ;

This does not mean that the above density and servicsz is *f
EN =] L §

- i + it must be maintairec on the N
fl‘equired on the extensions, put that 1

. the above
thole tem as an average for the trajaways to pay In the abov
20le syste , ,
ibu s to the State
tapital cogt no allowance 18 made for contribution

€venu 1t : and renewals . (
e intteres t rate ’
! ’ but me rely for |

rerest charges continue to fall

. ts and in
If capital co® .
t tion required Per mile of tramways will decrease. ‘1

& average populatl ‘

3 q:C] ) 1 (S -
1 rtain amount of single tracik on tie exten
{ th so be & certve .
ere will also , 4 tnere are adcditional costs due to
other han -

Yions, but on the
’ ncluded in the

figures on which the

i
Yod-paving which are not
b
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SPACING OF ROUTES.

It is obvi
Viously im .
¥ inpracticable to provide trarweys in

o1y Dain street in ¢
. he suburbs, not only because of the excessive

5t of track . .
18 » but because it would be inpossible to provide a

requent service on man . » _
Y lines, without running riore cars than could

»filled, or than ca
be run on the lines in the City uporn which

mes2 outside routes converge. |

A tramway with a gervice less frequent than twenty
tneyde
inutes never attracts much travel expept during business hours,
mless it serves some definite objective such as a beach or park,

ch sore centre of population.

By doubling the distance between parellel lines with
e same populaticn served, it is practhicable to rui. tiice the

ncber of cars on the smaller nuriber of routes. The eifect is

thet without increasing the operating ccsts, the total car mileage

‘ing the sane, the standing charges on tracks are cut -n half, no

wre cars are required,

b3 -t A ¢ I
service of double the frequency. The ques tlon_ then ariseg as +o

mat is the proper spacing in such a case.

{

i i t rerage person from the
With tramlines & mile apart the aver ge D n 1

walk approximately & quarter of a mile

area, between will have to

- s a litsle
and allowing & rate of walking & 21usi€

to reach the tramlineé,

s aral.ine in four

n houl he Vlll reach the tran
1333 than four mileS & ¥ 4 v
ha.lf +I1e inuerval beitween

a ha e 7 i 1 ) erafse
i teS ~Ild a to a'lta on ne & >
ml!lu s R t Ve

tarts his tran journcy .

traps pefore he S

h 2 - ’.L..i on Gl‘le\;fs
i e " +he ahove asswnnhd
A investigatlon pased on U
1’1 . . c - i.\—.‘ied b}' th J:‘;y‘a,i‘flc ,
f quent gervices ar?e juev
i re Y >
y in |

3 s pamecar 158 & riin.sium
e e and the »
n the 1OL

that where onl

.time ‘bet‘W‘ee

the average The Board nas, “herefore,

i f about one mile-
for a spacing 0 tion that the gerved area =xtends

. : stiga
. its inves
taken as o basis of s ame- Gista
e 22 n side of & srarway ond the same-cistance
. eaC
for nalf-a-mile o7 .
- 27 -
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beyond the terminug

Thig is o , .
) * cong st e wr : -
where . onsistent with experience else-

SPECIAL SERVICES.

The i
inflexibility of the Cable system renders i%

1%
articvl .
P arly unsuitable for handling special services.

N The rate
at wvkich cars ¢ ,
&n be shunted is slow, sidings canuot be operated :
eXCGPﬁ b auxi 3
J iliary rcpes, and their construction would bhe vexry 4

costly. t i i i
stls It is impracticable to usc loops.

In the scheme as laid out, advantage is taken of the

flexibhilit + . _ .
Dility of the electric system to provide loops or sicings

at points where special loading is to be handled. Thesc include:-

The Esplanadc Terminus,
Caulfield racecourse,
Flemington Racecourse,

The Agricultural Show Grounds,
Nickhmond Rececourse,

Victoria Park,

gouth Melbourne Cricket Ground,
3t. Kilda Cricked Ground,
Essendon Cricket Ground ,

North Carlton Grounc,
Titzroy Cricliet Cround.

In devising the foregoing Scheme the BRoard has given
varticular attention to the following considerations :-

— (a) The provision of sufficient transport facilities ©o
serve all settled portions of the Board's area for a
generation ahead . These facilities include tramways
1eading to the City, either direct or indirectly, and

. . ] ‘+.1cn"'
to other objectives, cuch as industrial centres or

reation resorts. T,ines are also provided hetween
rec

those suburbs where the interflow or traffic mey
o

warrant 2 cross connecting t ramway .
ic1ie: outes in the
isi gufficient nunber of rou
rovision of a

('b) The P |

i suburbs, to carry the estimated
: r, and inner f
city proper,

k loads witho

ut undue crowding of passengers
a
future P€

i of cars along the
due congestion 2
cars or un
on the

- 28 -



PCPULATION .

PASSTENGERS .

GFNERAL s

5_( HEME
§TATISTICS (TOTAL).
] Present
otal Population 7Aﬁ c00
{5y

Served Populatinn
(Rail or Trrua)

Area Served Acres
(Rail or Tram)

Area Served Squore Miles

Dengity per Acre
(Served Area)

Route Miles of Tramways

Miles per 100,000 of
Total Population

Route Miles of Tramwaye
per Square NMile

Total Pspulation nex
Route Milc

Total Passengers per
annum

Riding Habit
(served Population)

Journeys per annum per
Route Mile

Half-houT volume from
city at outbound

peak

Half ~houlr volume at
outbound neax as
percentage of week

day passengers

- 29 =

=17 ,000

61,965
97

}..J
ro
\
[€9)

210,000,000
290

1,675,000

17,300

2.8%

PER-WAY FILE.

Fature

1,094,500
1,060,800

8¢,203

1446

266,72

243

&

1.9

4,111
411,000,000
390
1.,54C,000

34,070
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PLAN A, GENERAL SEHEME -

Shews. new -
SNews, new routes pr — < s
broposed in the General fHcheme, Cable

13
J

(i

LT L-O L‘ 26 v 2 i1 Sl O} ~ - el e =
011 E’ftpd, CBXlStle eC Ll AGAL0) &} Ao
1) A3 jolal 1- Ly

he abandoned.

PLAN 3. PRESENT SYSTEMS -

e ; :
Shews, existing systems, authorised lines, and lines

U, LS RSTS N hals e TRl IRg R
submitted as special schemes.

PLAN  C. PRESENT SYSTEMS TIMNE MAP -

Shews, Railway time Zones within gerved areas and Trarway

Zones outside Railway served areas.

PLAY D. GENERAL SCHEVE SERVED AREAS -

Shews, areas served Dy elechric tramways and railways
under the General Scheme.

pLAN E. PRESENT SYSTELS SERVED AREAD -

Shews , areas served byexisting tramways and railways, also
the present distributien of population.

- GRAPH FIG. 1.

Shews, the growth of the vpopulation of lelbourne for each

decennial census period from 1861 to 1921.

GRAPH FIG. 2.

Shews, & curve for the past and future growth of the
! 3

population of Melbourne.

GRAPH FIG. 3,
i SR e i 3 £ e ST
Shews total annual expendltu;u per mile of route wWilil i
= ’
i pulation and the total revenue
i » +ioned to the pobp
service plonorulo P
ons correoponaing to travell-

with dlfferent populwu

per mile
6 and for 10

and- 11 passengers per car

ing hebits of 3oO and 39

A

mile resPectively.
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