MELBOURNE AND METROPOLITAN TRAMWAYS BOARD
ENGINEERING DEPARTMENT

PLANNING BRANCH.

A DISCUSSION ON FUNDAMENTAL ASPECTS OF

UNDERGEOUND TRAM
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Freparatory o She prelisinary design of the routes
tor underground Sralvays, a nuaber of provisional technical dew
0Llsions &I neVYCsArye It should de apsresiated however thal
vecsuse of the sagnitude and eost of these projesss exhausiive
and in sose cnsco sxlornaive invesiigstions will be necescary Lo
fore & fimal decision 1o made. This veport howevery is ine
tended ouly ss an sarly discussion of suoh teschnioal aspects and
the ideas snd eopinions ave not expressed with any intention of
Tinality.

It is considered thas great emphasis should he placed
on the importanse of designing for the saxisus ultimete tunnel
eapaeity. *

The tram service in Swanston Street on the 13th June,
1965, was 1,001 trem psssse in the south bound direciion and on
the 13th Geptember, 1365, shers were 1004 tram pasaed in the
uorih bound Gireotion whiek in faeh gues represenis an average
besdwey of 61 sesounds over s period of 17 hours. The QurTes=
ponding averege peak headsays for the Wuslest 15 aizutes in sach
cans were 32 and 30 segomndy respectively.

Fow if emy overseas umderground systems on ihe other
heud are being desizned for s minlsus headesy of less than 90
seocndse Ihia of gourse with e 10 ear traim would mean a oar
for esch 3 soaonds as aghinst & tras every 30 segonds in Swenston
Strest st present.

The total mambersel passengers earried on trams in
Swenston Ttreset sacording to the Heliourne and Hesropolitan
Tranapors (tudy 1964, were 43,000 morsibound and 44,000 southe
vound for s norsal woek day.

A At P wil St bR

Lo the shape adopied will depend largely on the
sype of gonsiruetien exployed, it iz not gonsidered
fundsmentsl for the prelininary denignse 1% would
ve siveulor 3£ uschined bored, and probazly recte
snsular if open cut construction is employed. Hesent
sdyonoes in maehine tumnelling are meking 1% Bore oome
petitive with opan sus sethodse

cmmsmammumumum
*s4usions® and rectangular sunnels at *stations".



Y s N &

- 3w

Where rectengular oropseseciions are useds &
double track tunsel wowld geuerally be more economisaly
henee dealzn should be sush that where possible single
treck tunnels are kept ai the scme level and as cloge
83 possille $3 ssek other so shat rectasgular doudle
trock oross-sections may be substisuted. |

%2 5lze ol Twmnels

The tunnels should de designasd #0 as $0 be it
Sbly for single wnit tram epernsion and alss for ype
grading for multiple unit operution, that is for traim
operation,

telel

vebicle ihal is likely 0 uwo operaied on She
BLreet LrAEVAYSe <8 bhe (ragl ¢enise dislauve
of 11'0" on the strest Lo nat likely 32 oo o¥e
geaded, She widss ol §5'2" of our largess sxlote
ing $rsxs is likely %o romaln She nwxinum width
of futurs trecs.

foliowing the sugsess of double deok trains is
iydneye bhe gueation 37 doubls deci trams will
no doubt be raised Iros Stluc o times.  LOWEVED
the pesasibility of doudles desi Sruse DELRY Té-
guired %0 opercte in she tunnsle is Qunsidered
too raﬁo:a $o Justi’y the addiiional gont of the
greaser unnel Luliht 10 weel 8uch on #VOnIu=
alisye Diagraw nNoet ahoma YLe eruss-seosion of
ong o the Hourd'e sarller double degt Luses
dreen wiihis ap 15 Jeet iuternal dismeter tumnel
a8 represcuiing sthe shscluie Alniiua 3130 Racedne
ary for dousle deak valiclad.

As floor he.ghtes and hesdreoin are not lixely 40
be imoreesed on single dock traas, 1t lo assumed
thes the miniwum essiafaoiary opereting helghts
of present day trame will not be axcscdeds

Tassageways lu the tuanels on eeoh gide of tha
trssa over the entire undersround route 19 conm
sidered moss desirable i not eszenilial, so thag
pEILENELTI BN reailly esospe froz o dlashled
trem partiounlarly 4¢ 4t im on firs, und niso $¢
offar refugze for maintensnoe porsoniel.
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4 glreuisr tuasel of $0 Jeet internal digaeter

neebe these rogairvemsnss with cdeguate allowanee |
for overbang on Suvves, ond prelininsry Jesigus
are eed oo sudhe Jhe ouimide diameter ias
sagumed e bo Bot wore tnan 15 feel rofar dise
L Noede

The Tiustralisp wsllways Ultimets ESxamy
$rg 5500k Tutline 1963" in shown on disprim Noed
ep $hiy pucs %z addet Sho cutline of the anioe
raph in the opersting posilion.

The eilway Jematracsion Donyd propescs SO
wpild she sumnsis fov the undercyiund reilvay
sish an internal diavoter of 20'E” v sraonodete
sugh rolling »tosis

“he aresownasiion sres &f such & tunnel w.ald

de over S0° sreater then that yrepesed Jor irem
aperstieny and es she possdLilisy of Viesoriam
aileeys Folling etook balmg requirsd &2 opovade
{m these tumncle iz 3¢ remote i% o somsidersd
shmt Ghe additiouel ooet of (hiw increencd oise
snEmot e jestiflele
Phig of eourse may cnly soke She f9vR af gaynlad
trams or it mey evemtually have toming LISt aTe
alss required 4o Apevata out ontd the Vil aysben
asing hish level pietfimms, Here the 2ioklino-
tion must e siveased hetwadl the ozae ¢l &

traw Supnel hai woald tuke mny Va0, Paill

stock end & trem tunnel thed would ouly teks
speeisl roliing 8100k ghioh would alap ta oRite
pble Zor speration on the Veils ayoten. ihie
wonid protobly requiis @ dunl voltage oFsiam

and mavbe 8 fuudl curvent eollesiion synter such
as panbogyeph on Yhe Tele Eyohen BGE pantessephe
tralley pole or third wail lo e R tunuel -
no greet Sechniosl grstlen wnld W imnased in
any of these CA8ES8
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The Harris traine ocouid be sasisfaatorily |
operated imaide a 16 FY. internel diszeger
tunnely refer dingrams Nows 2 sud 45 bBowevery

there seame 1itsle llkelihood of the two aystens
teleg converted to & unlfors geuge within the
imzediate Tutures | |

Toded

TL e PR R & X i aksaik .
goRzended Sizxs.

Refsr Gingrans Nowe 29 9

|
The 15%0* intorual dlamcier 15 vecomcended

for the alronior tunnel.

in the cass of the double rectansuler strolght
tupnal $he followiug minimum dizensions are

reconiendedie
Eead poom 4re"

48%h olsar of obatruotions 25%0¢
%344k elear of abairusiions

froa tragk senire lise 70
Truak ssntres R Rds i

Kotet The Visteris Line Tunnel in Louden ia
12*8% {nterns] diameter while thoas for ‘ranite
furs are 160" internal diemeter for §'2)" wide
rollliog stoeke TZoronto also hse & gircular
tusnel of 15' interusl diazeter.

Irelisinary design? ove bLassed on noe fized obsiruc-
tiens on “pletforms® witiin 316" of treck centre lines
. 4his gives 8 slemravos Of 5'0" frox the side of @ G'O°
gide trap - eafoty zomes are chout 8%43° Irem track
aentre linese
7latforn widihe will have $o be further insreaned
46 aceomodate sAirweys Or TalkpSe

T3 TR M LR

It is sasused Shet the populution of ¥elbourue will |
sontirzas &0 grow indefimitely and that esch tromway tunnel
will Qltinstely resch ompseity. Fsaiora ghieh may limig

 tunsel gapaeity should es for s yosaible s elinmlusted

fros even preliminnry dealgnd. I= pmoticular, the

mesmseity for pedesiviacs to oross tram tracks st grade

1evel {or even tho texmplatlion $o do g0) should definidely
be sxsladede
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Csdestrizn sulvays Imediately shove the tyums with
ssoens to Gt losad otk cides of the streel (and zaybe all
4 ssrmere At 5 iateraection) snd also to platforms for 14
traes ig‘ eeeh directisn would therlors bhe essentisle
Tgfer digaven. no, 7.

Jpdestrisn oubvays would 8lar ua of adventage to nadede
frigne ohher thom Yvan Yrovellsrs g well an ¢9 sireed
truiiio. wonkluocus lofs hand Surning mosor trefilce csuld
$hen D@ paruwitied i{ pedentrians ore induced to oroz. via
she suawa¥s Cuch subways vould no doudt incorgorate some
ghara o in the suve ol Rhg Lagruvwe Ltreot suboaye

I? palentrios traffio 19 32 50 crade cenaretsd frow
potoy traffls, subwsyas would be greforadle %o overhead
. brtdges fram the point of view of uvodersround tramsy serbie
gularly if the intending passeager ic on she wrong side of
the atrests oubwavs also offer protection from fuslemoent
wocthers lowever, whgre there is no grade seraration of
motar ané pedestrian treffie it s coneideresd that thare
w11l bo gousimnoys preomare broushi (o boar Lo soradd pedede
srions 4o oross the tram trsciés i prafwma s %he oivest
g% seter traffic swvads level.

The advantozes of the pedesiricn oabway of course
must be Balsneed ssulnel the iuoressed depth 3f the peIse
enger platforzs. $hisz gould be 4p %o 8% feas provided
$het he misiaus tunsel depth 15 nod already limited Wy
sther unierground obatruciiono.

2% thic atare, 1t is zommidered that pedesirian Kadess
ghould de provided esmnecting to Loth sides ef Sue stress
sRf Ev exbwey in prafercice 0 evernend Lnidge ov dacite

ke ghulict vatwesy 1ef% mﬁ and right sand uaderaround
ranning is $RLjEST %o few limfixtionc mpari from eove of
pagnen, ™ &SSEss and Gran aggess o @ix‘mt lavela.

m i.%ie mm&&é sho$ -ASLELZEY ACCASH ¢ Trams
will remoin on the loft hend {near) side, “island
ylatforus” will be Bageswary for right berd Tunulnge
insgse to these pleblorun wuBid Lave Lo Be W pessow
%rim sabveys oroesing musve the tunnel = vefexr
dlaxrsus Noss T sud Be Ihim world Lowaver, p@mﬂ
mcw froe sither side of the straet @ sishor tram
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Seds)  CoBBopys,

“he lmportaut coasideration st this siage ie

y §¢ susure that the tunnel is %0 designed as %0

'-'~  pormlt suitable “oruvssing over® arrauswnilii

B : to be inetalled aud couvenlently sdded %o fmnm

time %o time se traffiec reguirenenis dictete =
arrangsasute thal gan be 35 logated thut_éhay
do mot bedums a 2afety hesard, 8 osung of de= -
ley or & restrleosion om tre ultimate tunmel
capacity.

Gradieats on underground treaway are uot subjeot 40
the sane resirigtlons a8 sirees Sramways wnioh ave %@
follow very closely $he street levele Generally the
lavels o the sizntione »ill be fixed Ly tLe reguiresent
that they Le eos shallow sa i3 is posalile té_auka thame
pa: the zrsdients batween osn b8 var.ed Yo glve the optlwum
arraagement fros she point of viow of capisal coaly Op8T0w

iaz gosts and malntenance.

LROTORN aasifn gould result in & gonsidersdle seving
in pamer and &% she came tize ackhieve the saxlmm tumnel
oepaciiye |

6el Gziziipe SIRS sradients steepnar thap 1 in 144

|

Loute ‘ Logatlon ‘L> Gradient Length P
horthecte undes ute ceat of 1 in 13.37 25
Sallway 2ridge.
astlie Tiversdsle fde at
Jark Irinsley Ré. ;
oo % S0 1 iz 13.58 - 200
§§§5§- eg 3500* 1 in 13.69 100
&t Spencer Hde 1"n 12.88 %5
gt Hiddlesex 2d. 1 in 1241 § 200
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10902* %o 11230° 4 in 13.38 330
11230* %o 11350! 1 im 13.98 120
Janberwell ?::I;:gﬁgf. - at 3 in 12481 80
ﬂnrsc Hde 8t King :
Sgéso' to 3030° 1 in 13,08 gg
8050 %0 5150 1 im 13.02 1
3150' vo 8200° 1 4n 12.38 | 5g
£200' o 2237 1 in 12.66 3
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Dosniill gradients are moat Jdes
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spinnings The limiting factor being the avility

Al 43 & " AT 3%
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The ability $o traverss theae grades in the up=
hill direstion would alse b8 escentisl,

4 * ) s ey $ o A Yuon B - 4 1 5 o
it is assumed at this stage Shat all axles on

a1l vehicles would be matorized, a8 1% is doubsful

1¢ o sultadble sehsus 204 112 be &saignsd for under- |
sround tresways limited %o tae gradlenta negessery foT|
trallse operaiion due to wheel splaning of 3he
attorized axlese. The Vistoria Sallways, ugoause af
thise 1imid thalir gradienss %o 1 in 40
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Uphill gradients are of course restrictive.
Where they are unavoidable they should be reduced
below the average between the “stops®. '

Gradients between 1 in 19 downhill and I &n 30
uphill are not likely to create any appreciable
acceleration problems.

The ideal would be a gradient on which velecity

~ remains constant without the expenditure of power,

The actual wuuat.ml‘ depend largely on type of
vehicle as well as speed, The coasting distance
will however be relatively short.

Gradient for decelezation zongs

The ideal is if course to convert the kinetie
energy of the vehicle to potential energy by running
uphille However to achieve driver contzol the
gradient should not be steep encugh to render frige

ﬁn or electric braking unnecessary, particularly
g8 the vehicle nears the stopping point.

An uphill gradient of 1 in 1% would result in
o retardation of over 2 ft. per sec.> which would
be the order of the desired maximum gradient.

Braking on downhill gradients is undesirable
for » number of reasons the chief belng the following

(a) The braking reserve for emergency use is ree
duced,

(b) Unnecessary enexgy is expended as heat, that is
energy which must be purchased as electrical
enexgy, and zemoved by the ventilation system.

(¢) Scheduled speeds must be reduced to permit
slower deceleration rates, and hence tunnel
capacity.

(¢) CGrades must be sultable for pushing disabled
vehicles, -

Gradients between 1 in 15 uphill and 1 in 50
downhill are not likely to cxeate any appreciable
braking problems.
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6.9 Gradients at Stopg,
‘This may not be as critical as the case for

acceleration or braking however it is essential
that gredients be as near level as possible for
‘the following reasonss '

{a) The dl_'in: ghould have full uﬁtni of his
vehicle when approaching & stop without the

necessity to apply powsr or excessiww braking.

(b} The minimum of braking should be necessary to
hold the vehicle stationary - preferably ae
braking at all.

(¢) “"RolleBack® on starting should be negligible.

(d) 'ﬂn.qzm should be suitable for "couplinge
up® of wvehicles.

Cradients flatter than 1 in 50 ghould create
- no agpreciable problems.

stens idinas

tracks in tunnels could provide a storage for
vehicles that is weather proof, vandal proof, and warm
enough to keep the temperature of the vehicle above
quite a high dew peint, Adequate fize precautions
would however be essential,

Storage tracks should in general be incorporated
in crossing arrangements by extending sidings.

The storage could be used for *bleck cars® and
alse to ensure a smooth peak service.
Ezeight sexvicese

The use of tram tunnels for freight is not likely
to be seriously considereds The Pel Ce's Departuent

has however considered the use of their underground
tunnels for the carsiage of mail.

Freight would necessitate special loading and une

loading sidings and it may also create dust and unplease

ant odours.
1t is not intended to consider this matter further
at this stage.
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Jentilagiona

Adequate veniilation » whether natural or foroed <
is essential for the maintenanse of sonfortaile atmospherie
eonditions, imn particulsr the removal of heat. The design
aust ingorperate provision for isersssing of the necesssry
ventilation as tunnel usage, with the sorresponding heas
release, lnoresses and tunnel temperasures rise. This
natter is &t present the subjeet of further investigstion.

ZESELSNAY USSR

In the event of & major emergency people will crowd
into the underground tunnels. Though further investigee
tione are considered nescessary preliminary design will
however be bDesed on Sumnels %2 be used for normal passenger

transpors only.



e T —

N >
5. 0%" g
RALL TO =
BOW PLANK L
—
ROUTE W O
SCREEMS | (=)
TENswuNiTs | 9]
DESTINATION 2.
VIA SCREENS |
5 THROUGH VENT |
] QUCT - INSIDE
e CONTROL
=
"
4
A
H TWIN
VT HEADLAMPS
Lquet LOW - VOUTAGE
1 = 1y
Ut ~—-x_})
o L5k centes . :
1.5 gt vz B0oY_ B PO S . o e e i e s i srmbmo CARRS
l&t%mn 40T ENTIANCE |
O 2 =P e L. SO e = b o i ey i g S8
_._..j, ) rl' R o e L T T e
; {| et e &y O
| H 4| H ACELEf HTOM A t} —
ﬁ, i b BELOW rioon ‘ ) o 5 Y |
frotorer ) wJ CUPLOARD UNOER STARS AT, 4 LB RD UMLK STAIRS |
~A] e e e LR {RATOR & CONTACIORS |
=y B iy | Sy fren g
\ [jJ ! T ey IR Ml 5 ——¥T1 [
cRveR's | | l | d, iy "-"" {4t ‘n i [l
e | : | “ \ i ﬁ Iy | 1} - 'L J Lk =‘
R O SO PO SRS - e =% s v -»L:L"—m s e - L
FOOT -OPERATED COHIROLLER . Al= SACE B FOR CON I TORS H
VAMBAC TQUIPMENT [RAAR 25 B} Ion soppusion: 1
LOWER DECK PLAN  26-SEATS e e Sy UPPER DECK PLAN  34.SEATS
LIVERPOOL CORPORATION Oullirie Destg. of Centre-Entrance Bogie Car. prepared in 1944.
SCALE M PLRT taat e et e Suimiid
REeEUNEN P T et g LWl 73 AL T e i DI 8. 1967
Qutline diawing of & centre-cntrance bogic car using PCC-type trucks and equip-
ment, prepared by R. J. Heathman for the Liverpool rporation Transport
Committee in 1944 in conjunction with the proposals in the Marks Report. (o]
(Courtesy A. Williams O

L

. T T ——
e S — .




DIAGRAM No-/

OUTLINE
AM.MTAE

— LEYLANOD
OOUBLE
OECK BUs

RAILIWAY S
ULTIMATE —| ' 20y
MAK. ROLLING |
\B\eTOCK DUTLINE
Con\ (PANTOGRARH
Lo\ RETRACTED)

|
CIRCULAR TUNNEL /18F7. /INTERNAL D/A.
MM.TB. REAR ENTRANCE DOUBLE DECK MOTOR BUS
BODY CROSS SECT/ION
SHOWN

REAR EHTRANCE\ (- o'



-

Track 8nd Roll

s e

BriRsv Outine

N
\

——— - -

ot

»’--.‘,' ve cles butlk to the ultimate maximum
roiing stock outline , as shown in Appendix C,
ko be restricted to use on lines conFormmg

to the u't mate minimum etructure gaugc A
3s shown in Append e . . A
et ) gl . ' ‘}., Rt
,:,»- ", ‘n } & > -\1 . " ;‘ " "".
- N 'qf'f';q-c ‘.'\' S v ‘.‘* o "j
’ L] Ay ° ' ; "‘.
3 3
2 RS :
o || -
o) ‘8. .-f !,
W i A v i
L O R CavaR g :
L)
mel. 80 -0° (s !
! ' :
RIS § L T S \ 3
4
il

L3

ol wuvsmuoum CAR g

e grosiactieond whatsvep sre Perrmswb!e outSldO Sl

~ecLssl pasition is to be included

l" A
] é!

wuan bogie pivots and from bogie

oo L art neb Lo be increased above ce, o
hed acequese allowsnce i made by reduction
u.menw..a for the incressed central overhang

wing on a cuwrve of five chaing radaus

2 t;‘m:“’y'n u$ mde h



BRAKE EQU
18" LA BRANF CY

u« v Ay

.

ﬂ

E?”érto _

X
WNCOUPLED o I

PANTOCRAPH HO

e

1X

-

.

13—10

LY

- 21—10° MAX. PANTOCRAPH RAISED

¥
=3

i
- 38 =

B

sges o

’I'-( f»' & l. or

.
-}.-Q

IPMENT
LINDER

104% Aui' BRAKE PERCENTAGE
409 HAND BRAKE PERC[NTAGE

PR VRIY . goqrmvm i one

L g
an

! WL

"DIA WHEELS

LASS

. . 1
1-9 CLEAR TPENING

>LIDING  DODR

[

o Pt o, gl e o Wl
COWPLER %‘Q t » ,‘_'7—:":@7: VT“"““«?\
2 (et Wy

BRADFOKOWREN LA

g wnﬁﬁ* ﬁ::“ e_n

1 oo

"'8——'7‘,‘

GEAR BAT 63/17 0B N Lot
MOTOR GROUPS i 4 IN SERIES
b "g ¥ mm\u.;g, GROUPS OF 2 IN- st'RlES

. 'o. c'\‘

FLUORESCENT H‘GHTlNG TR LT,

4

: 5 Va1 s 42 i
i bl o e
R AR L 7Y RRVEIATE T g a LN.  R

W smFl Ar EBUKES : : i , 4\ <
o g YR . <x ) Y s e & :
NE TciER . a-0 ' v "u""""‘?'" Ly U R o

' FTOENTRES PAR U "UIPO‘Q,
d -— ‘ ¢ M‘\." 24 R
% 5 N L $
q.E
ar oMY
S5 " L A, » < B o
ovi
i i
’ ) <F 9 EP PANCLS i ' .
E AL .
T it " ‘
P b ;
¥ LB g NE S -~ o Py e s
# 2] ]

e

NS DE R

a5 Tk fa




- D T >
o « 7,4, _". 2 ry P & - -
woaFy A - P sgradih, P = ke et Y I
o > - G Y
o' e a . a =' 0 o e ¥ :
ot i T 4 R e i b 9
- e = = - s -, B sz ) e
e Do >
i)
| e
c R
“" =
o3 Q
-
J -
] i
| ! 2 ]
] \ ’ 5
f \ A B
N ‘
13 M
EEY o
. ' )
4
i 5
: P
<
’ 3
g |
. h '
I
\ A
\ J9
\r A
o |
\ 8,
° S— ,5\) 2
. I I i Wi g
g
‘ Wt LK
. T T T — - — :
. C 5 EN 550 = - i S - 4 ’
» D ® sl WL or 2 ds R Ly i b E0e Y (s &
~ ® [} ¥ - ST i P A A TR e e \ (% LA < LR :
I S 8 v Sad i LRI G TR TN - *AA 5 2 A
b n S EIk A ARG o VS S B2y PR S gio :
° R o P Xl £ el S Tk = ° © Salls i3 > 9

RECTANGULAR DOUBLE TUNNEL
MINIMUM STRUCTURAL CLEARANCE WIOTH 25 FT
TRACK CENTRES [/ FT.
(F ADDITIONAL SERVICES ARE 70 BE ATTACHED
TOWALLS TUNNEL WIDTH WILL INCREASE ACCORDINGLY)
(CLASS W4 TRAM PROFILE SHOWN,)

SCALE 7 7o0r

GoN W9YO vIq

——




"M Gl s SNBSS

TR T = = T =
3 5 2 Cotpias b 0 ARNNO T O LI i
o T e Rk e T
ris el ¥ At o O O AL R T
s 3, oniMi=. - SRR a— ¥ “e. =,
e ,°\
LY,
|
A B
..- 3 ,'\ ] p
St \ - .
we
3 1o 5. B
it \
il l
- D ’
39 g A d
T s
0 a)
a - | /
vy | | o
> 5 | | e ¥ o
5 ‘\ L, o
i
v.0 3 .
AUTTS i ity T
.'J A : ! 2
21D, o | |
o "/ | / &
[ WA | | o
2 , { o]
57 : | i
0\ P)
Q ! | [
N O/ 0 - 1
St A\
L '°
B il 11 Lt I
o 4 A 21
wigH 2.2 e 1 ? 2 ST \ Y YL g S " o] o7 790 ovirat9. T bl
o ) i - o ~ ) =, " b o 4 %
' N
- ° ) ~ ) ° o fol > 0 ' o - o J
L) 1 9 » 2. M8 3 ° o [}
B o 5 0 < 2 > < s cact O o © L S = y
%, 2 - . o 4 PR W XY

RECTANGCGULAR DOUBLE TUNNEL
WITH CENTRAL SUPPORT
MINIMUM STRUCTURAL CLEARANCE WIOTH [4FT

nace L7 g
SCALE 7 T0/

2 oN WYy w10




):l
P




tl/
DIAGRAK pog

Il

< [
@ X a_
-9\ e ..,,,
*v e iel

=

G ol T 10k S

50

...oy:

ACCESS WA PEDESTRIAN SUBWAY
RH. RUNNING

/
ScALE F 7O/




S =08 i 37998

2l

i

00 7& ANivO =
”




IIACITONYVIH O
ONINNNY ONYH LHOIY GNYH LITFT LIWYTD 0L
0S7Y ONY HLA/IM L3IFVLS WOWINIW AdND00 OL
OFONYYYY IFONYYLNT ONY LIXZ TINNOAL IF71ON/S

A AT LN it N

JIT VT IIN DY WIS,




23-0" B 29-9" X 23-0" J
CARRIA GE WAY Lt iy CARRIAGEWAY i

RN

25-0

7 /8 7

Yo P

o

PARALLEL TUNNEL RAMP

76-9" kERB 70 KERB (SPENCER ST)

£ /8-9" 26-6”

30-8" )2

Al
A

CARRIAGEWAY ;.

s CARRIAGEWAY
7000 /5°9

14-0"

|

i~

>

o
§ |

v <

<X

SINGLE TUNNEL RAMP é

OFFSET EXIT & ENTRANCE TUNNELS SCALE: 10FT. TO /INCH.

—— —



F)::_.____._- L, v S A T

DIAGRAM N1/
DIVERGING JUNCTIONS
(FACING TURNOUTS)

OIAGRAM N°12

CONVERGING JUNCT/ONS
(TRAILING TURNOUTS)

DIAGRAM N°/3
GRADE CROSSING AT A JUNCTION
LH RUNNING

O/AGRAM N°/4
GRADE CROSSING AT A JUNCTION

RH. RUNNING




DIAGRAM N°/§

GRADE SEPARATED CROSS/ING
AT A JUNCTION

LH. RUNNING

DIAGRAM N°/6

GRADE SEPARATED CROSSING
AT A JUNCT/ION
RH RUNNING




DIAGRAM N7
GRADE SEPARATED JUNCTION
INCORPORATING LEFT HAND, RIGHT HAND
RUNNING CHANGE OVER




O/IACGRAM N°/8
STREET TVPE CROSSOVERS
LH. RUNNING ONLY

- QAT i

T S gy,
s st 1 P

OIAGRAM N°- /9
STREET TYPE CROSSOVERS
RH.RUNNING ONLY

D/IAGRAM N° 20
STREET TYPE CROSSOVER
PLATFORMS COMPLETELY OFFSET
L.H RUNNING ONLY



DIAGRAM N°- 2/
STREET TYPE CROSSOVER
PLATFORMS PARTLY OFFSET

LH RUNNING ONLY

DIAGRAM N°22
STREET TYPRPE CROSSOVERS
TRACKS AT DIFFERENT (EVELS
LH RUNNING ONLY

& ) (@@= TR
NS B s L N e
PRI
e )

DIAGRAM N°-23
STREET TYPRE CROSSOYERS
TRACKS AT DIFFERENT (LEVELS
RH RUNNING ONLY




D/AGRAN N°24

CROSSOVER WITH REVERSING S/DING
SIMPLEST ARRANGCEMENT
LH RUNNING ONLY

= — -~

D/IAGRAM N°2§
CROSSOVER WITH REVERSING S/DINE
SIMPLEST ARRANGEMENT WITH TRACKS AT DIFFERENT LEVELS
LH RUNNING ONLY

O/AGRAM N° 26
CROSSOVERS WITH REVERSING S/IOING
METHOD OF ENTRY DETERMINES OROER OF DEPARTURE
LH RUNNING

I W R AN 1L L B L P T SCsls S S S eSS TS B e S e —
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DIAGRANM N°30
CROSSOVERS WITH REVERSING S/IO/INGS
SUITABLE FOR REVERSING FROM EITHER ODIRECTION
LH RUNNING ONLY

e >
i )

N T

O/AGRANM N°3]
CROSSOVER WITH REVERSING S/DING
R.H.RUNNING ONLY

) )
(= (=—
— ()
/€T N
Nt

O/AGRAM N°-32
CROSSOVERS WITH REVERSING SIDINGS
SUITABLE FOR REVERSING FROM EITHER OIRECT/ION
R.H RUNNING ONLY
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D/IAGRAM N*27
CROSSOVERS WITH REVERSING S/DING
METHOD OF ENTRY DETERMINES ORDER OF DEPARTURE
TRACKS AT DIFFERENT (EVELS
LH. RUNNING ONLY

DIAGRAM N° 28
CROSSOVERS WITH REVERSING S/0/NG
ORDER OF DEPRPARTURE OISCRETIONARY
LH RUNNING ONLY

e Th A R PO o

DIAGRAM N°-29
CROSSOVERS WITH REVERSING S/ID/ING
COMBINATION OF DIAGRAMS N°26 & N° 28

LH RUNNING ONLY




