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Introduction

Birkenhead Tunnel Approaches location

The main contract for the construction of the Birkenhoad
Mersay Tunnel Approaches Scheme commenced an the 16th
March, 1967. Only 28 months later, on the 15th July, 1969,
the new system was opened to traffic

Subsequent contracts for the novel automatic traffic cantrol
system associated with the scheme were let after the main
Construchion contract. Thesa are due for completion by the
apring of 1970

The following is a summary of some of the distinguishing
teatures of the Approaches Scheme which are discussed in
more detail in later sections of this brochurs *

1 All the preparaiory work, prior (o the commencemeant of the
construction of the Scheme, was comploted in anly 15 months
This included the preparation of designs, drawings, contract
documants and all othar documentation accasioned by
negotiabions with the statutory and other authaorities involved
and with local property owners and tenants

2 Since the inception of the Schome emphasis has bean laid
on achisving a high aesthetic standard Study of the finishod
structures will demanstrate the #nginesers’ success in attaining
thi arud

2 Cormpletion of the construction Programme on Hime rmusi
ba atiributed. in the main, 1o the excellent standard of
refationships established both betweon the various companies
and afficial bodies involved snd batwesn managemaent and
lsbour, Thare have bean no major striked on this project

4 As an wxaenple of modern civil enginsering, the Schame
mcorparates two notable features : the design and
construction of the visduel sections with thaoir liddan
Lremshends | andd the uie, in the undarpass, of bontonito
aiaghengem wealling for the pormanism LR LT

§ Finally, tha sutormatic slaciranic irallic contral Eystam, 1o
rergiitate wahictle fivdaimand In the marshalling areas, foprasnn e
¥ aoeeplatoly naver concept and will be tho Hrst wyniom of Ins
kined b Eavcpe when if camos Into erprration aarly in 1970




The Problem

The Birkenhead to Liverpoaol
Road Tunnal, undér the River
Merzey, was - oHficially opened
in 1935 [t was namod
Qupansway

At this time, the total pumber
af vehiclos on the roads of
Great Botain numbered

a6 million: By the mid-1960
the figure had grown (o

t 33 millian. The amount of
traffic wishing Lo use the
Ousensway Tunnel had, of
couwrss, increased in similar
proparmions — althaugh no
gagct records wora kegpt for
the early years of its uss
During peak flow paiiods in
the 19604 tratlic wishing to
el the Tunned (in both
directions ) sutercd not only
{rom the sesirictions of tha
capacity of the Tunnal iizall
bpt abzo frem the state of the
local roads if the serrounding
‘feeder’ areas

On thie Birenhead side, (he
main commarcial and
shoppindg conlre 15 less 1han &
fuartor of a rmalia fram the
enirance 1o the Tunnal
Curuss ol vahiclas, Trying 10
anbe e Tunnel, tailted back
slong the local Iouies = thus

lisrupting mon-Tunnel taffic
i addition, although the
break <down routing imside the
Tunnel was highly

disciplined, further defays
ware inevitably caussd = anca
again atfecting not only tha
commutar motorst using thia
Tunnil, bui othet traffic as
wall. 1t was theralore easy 1o
conclude that untl a salutian
could be lound and
implemanted, Town frilfic
would comtinus 1o ba broughi
to a standstill ot poak ponods.

The Solution

In 1864, Mr H. C. Oxburgh.
Borough Englneer &
Surveyor to tha Birkenhead
Corparation, drew up the
concept of the Approaches
Schemo

The object was to provide Tor
thio [res-llow of traffic in tha
centre of Birkenhoad by
spqregoting Tunnel anly”
vehicles trom local Town and
docks traflic and. in tum, fo
improve the aificiency of the
Tunnel entry and exit
arrangemaenis

Tho means of achigving this
objective can be zean in tha
aerial photo-moniags (balow ).

Canaguted palic in Corway Streat; &gl 1567

A system of visducts and
undarpasses would relleve
lacal roads & whilst two
marshalling areas, in front of
the Tunnel entrance waould
accommodaia waiting tralfic
The first step in o
implemeaniation of the Schemes
wias for the Corporation to
obtain tho Rocossan SEAluloRy
pawers and to this end, a Bill
wis deposited in Parhiamoent
al the beginning of 1965, It
recaived the Royal Assent on
the Bth August of the same
vizar to become the
Birtkenhead Carporation
{Mersey Tunnel Approachas)
Act 1865

Aj this stage, adtensive work
weas canred out by the Town
Clerk {then, Donald P, Heath,
LL.B.). the Boraugh

Enginesr and Surveyor

{H. C. Oxburgh), the Borough
Treasurer {H. G. Laa), the
Borough Valuer [J. H, Leach),
and their staffz; These officers
daaly with all the. requinmd
legal and Parliamentary
formalities. In addition, they
gxamined ihe financial,
engineering and traffic
pspects of the Scheme and
put tha wheels in molion fiewr
the sequisition of land and

proporties, As wall as the
pererers grantied by the Act of
Pailiament; the Corporation
implamented the Cheslar
atreel Clearance Araa
Compulsary Purchase Order
af 1951

Inall, 179 Corporation
howses, flats and prvate
homes: 30.shops; 23
factones, workshops, yards,
gic: 14 public houses and
vanous other public buildings
and sites were aeouined. A
farge number of faciones and
workshops were successiully
relocaled — many on land or
in buildings made ovalable
by the Caorporation and 224
families were rehoused befons
work began on the. fidw
roatheays at the Tunned
entrance, The cost of this
part of the operdtion was in
pecass ol £1 millian.

£<)
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Constructional Features
The follow ol the trochure
e & Mot description of the
m’f-wmsmnw
1
e lostured in the foliowing ordor -
1 Viaduct Structures




'1 I Yiaduct Structures

Pesspochive cut-away of tho viaduct “cross!
and column nrrangemsanl. Tho colournd 3 |
pmphasise the intorosting Tentures of 11
design

Dasign

Thi elevated viaduct structures are based
on the use of composite steel-concrata
hax girder sections, spanning hetwaean
single columns. This arrangoment Was
chosen for saveral reasons. The clean
lines of the struciure offer aesthetic
advantages, both in their contribution to
the general appearance of the viaducts
and. in particular, in avoiding a forast of
columns. The single column
configuration also gave maximum scope
far tha development of a satisfactory
ground level road noetwork and _
minimased the extant of the foundations
and henco the problem of [ocating

thesa foundations o a5 to avaid tho
many raibway tunnals and tracks and
aiher vital Services.

in arder 1o keap the viaduct dacks as
low as possible, and thus keep the
ramps as short as possible, while at

the same time maintaining full M.O.T.
clearance of all ground level roads, it
was desirable to avoid having fransvorsd
beams supporting the viaduct girder at
every column hesd,

A design was therefore evolved
incorporating a hidden concrete
“eross-head” beam within the depth of
the viaduct girder ilself — as can ba sean
in the diagram on the right. The result of
this arrangemant made it impractical 1o
provide the usual shiding beanngs
between the column head and the
girder. It was therefore nacessary 10
provide bearings at the foot of every
altamate column in order (o permit
movement in the plane of the structure.
Tao fimit the effecis of temporature and
stress movemant, the visduct Structures
were designed so that pairs of columns,
monolithic with the ginder thely suppo,
form portal frames with short cantilevers
at mither end. Between each portal
group s & shoner span, supported via
‘neaprone’ pad bearings on the tips of
tha adjacent cantilevers

Model Tests

Tests were canied out to confirm the
soundness of the design ol tho
‘cromphaad’, Thooe 100k plocs ot tha
Imgarial College of Science and
Tachnolagy in Lendon on o quartor full-
wirn rricedsl

The prirma intaniion was bo detarrmina
this rrannar in which foads wore
wrarmmatiad fraom the steal slomants of
s gl tude though the “crosshead’
gaetion inta the einforcod concralo
Fr jranri

A pFoghaEaim il et B [he walurie dnfl
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1/Viaduct Structures
Continued e

The distribution of siressas Was —_—
raad ‘electronically” an 120 strain
gauges, under various imposed loading I B S )

conditions, At tha same Dime,
investigations were made into tha
stiffness of the intermodiate diaphragms i 0] 3 —
and the effects of introducing access
manholes in the bottom flanges of the
Lnans.

Three sanes of tests were run. The first b
was kept within the working load range;
th;_- second was designed to study the Thik dlig e Thdicatas b ustisl sat
effects of repeated and sustaingd T of e il A L pcturs
applications of full working loads : and S e A Xarimfd at ihe fed
the final seres was carried oul (o study

the behaviour af the structure right up

1o faillune, The conclusions drawn from

the tests were all highly sotisfactory and

proved the adequacy of the ‘crosshead”

dEsgn

Construction

In pnngiple, tha viaduct ghrders consist
of two- or three-cell box girders of 126
af 18ft total width respectively, The box
girder acts compositely with the concrete
daeck slab (of, with the reinforcemant in
the dock slabin areas of hogging
moment). bul at the "crosshead” the
contrial webs are terminaled at
transverse diaphragms 50t on either side
of the column cantra line, Since this
‘crosshead’ has to transmit longitudinal
moments from the span 1o the column,
elements of the lopgitudinal deck
rasnforcemeant dra bant dawn to lap with
extendid column reinforcing bars, the
whole of the ‘crosshead” section being
filled with cancrets ‘
# similar reinforcement arrangement
caters for the transverse and torsianal
momants which arise from the horizontal
curvature and eccentric loading. The
shear loading, normally carrded by the
stenl box girder web, is fransferred

from the span sections into the conereta
crosshaad” block by shear studs an the
diaphragms

Lue to the langth of the spans (from
671 10 1100) and the width of the steel
Do girders (120t and 181t) used in the
construction af the viadueis. and in
ofder 1o facililate site aréction, the
peortal sectinng ware, in fonaral,
Iatmicaled in sub-assemblies. The
frimeirnun number of thess was six [oar
span. The anlivg structurg was el
o6 iristlen, prior io making the site

EAarbren f s e




A vieww ol anp ol ihe nad

The tréstles wene usually located

a1 the 1/3 points for the portal spans
and at the ands and cenires of the
‘dirop-itn’ spans. For these supports the
contractar used standand military
trestiing surmounted by purpose mado
grillages. The shuttering to the soffit of
the cantilever deck slab was also
suppored from this trestling.

The longitudinal joints in the span
sections were site welded, whilst the
transverse joints were site bolted using
high strangth friction grip bolis, All
welds were subjected to stringent
gamma ray testing.

Finishes

Ahowe dack level, the finishing works ta
the visduet include the expansion
joints : the galvanised and palnted crash
Barrier (balustrades ; the Portland stonae
riband on the parapet running edges ; the
karks ard thair backing of granalithic
concisis ; o mastic asphnlt deck
wenisrproaling layer | two layers ol hot
rflod asghall ; and the viaduct

deainnge systam, the core of which is
) by cast iron maln running throughout
tha baitpth of w«w; winduel and
commecting with the ground luvel

" nagge wysiam at the botiom of the
pary . Hoad shgns and markings
earmti ta the hnal deck finishes,

Fha wimducd ealiumng hiave baan glven a
vt ehama fiminh try bering clad with

specially imported Venetian glass
mosalc, applied with a plastic adhesive.
One aspect of particular interest on this
Schama has been the extensive use of
various types of epoxy and polyester
resin adhesives. These newly-developed
fixatives were used, for example, for
badding and fixing of the expansion
joint units and in the fixing of the
Partland stone riband on the parapats

uois undar ¢

T shiowing 1he aérangadiant ol ey bk
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2 /Underpass

An sdversn combination of awkwand
terrain levels and the presanco of an
enizting rallway bridpe over Chestel
Streol preciuded tha use af @ wvinduct
grade separation ol Chiestar-bound
Tunnel traffic Traim the opposing
Marthbound stream moving 0 Woodsile
and the docks. Ruling gradienis
testricted Chester-bound Tunnel traftic
to ground level. It was therefore
necassary 10 provide a fwo-lang 200
cafriagewny underpass to cairy the
Northbound Chestar Stieet traffic betow
the oulgoing sirenam

E ratiSn s pandiireny ary ey Chaier Sypsi

Dasign

Two factors dictared the design and
construetion mathads sdoepted. Fistly,
throughout the construction perod a
minimum of ane lane in each diccction
had to be kept open in Choster Streal
immediately to thio East and work-an
the vigduct ramps and maorshalling areas
had o be able 1o procesd immediataly
o the West, These considerations meaant
that thea working area outside the natt
plan area of the underpass and il
approach cutlings was sevaraly limited
The second facior was time, |n order o
achieva the rapid complation demandad
by the project, Chester-baund Tunnel
traffic had to be diverted across the ool

ndprpars

of the underpass as qulckl

It was decided thai 1-|I1e a:::E.:.T;?'?:-IE
bontonite diaphragm walling process
would satisly these Tequirements. 1
wiolld enable construction of l'hla;
parmanent reinforced concrats walls o
the undorpass to be comied oul antiraly
from ground leval without the need foe
an open axcavation, shaat piling, or
continuous working space outside 1he
neit plan area. In addition, this process
would mean that the reinforced concrats
roof of the undarpass could be bullt, and
Tunnel traffic diverted over it before the
start of bulk excavation of the
construction of the undampass fleor




Method y .
The method of utilising the bantonite
is represented in the diagrams
an the next page. Construction of the
diaphragm walls was carriod out in bwo
tha first lasting from July 1o
September 1967, and the second, from
February 1o May 1968.
During the first period the walls 1o thi
Sputhern approach cutting were built,
her with that part of the covered
section of the underpass needed to
enable sufficient of the undarpass roof
zlab 1o be completed to carry the traffic
diversion. _
The roof slab was cast using the graded
ground surface and a thin concrets
‘blinding” as the soffit form. The roof
was waterpreofed with mastic asphalt,
and the stone and bituminous courses of

Diaphragm walling by the bentonite process

1 A speclafised oxcavating machine digs a
namgs trench using & hydeaufically operated
clam shell grab. The trench is continuously
fillect with Banionite mud which congeals on
the sgrth fases of the trench, thus preventing
trar from collapsing

& The diapluwapm walls complate, tho undenpaay
poed alil 15 2831 an tha levelled ground serface

the now roadway were constructed owver
it. Tunnal tralfic was diverted onto the
novw roadway (Lo, the underpass roof)
in March 1968.

The excavation work within tha
underpass was then a tunnalling
process invelving front-end loader

and dump trucks, The next stage was 1o
lay the drains below the underpass floor
level, compact the ground surface, and
constiruct the underpass floorslab,
Mormal finishing aperations then
proceaded. Tho kerbs were laid, the
brick dado wall was constructed, a
water main and associated hydrants
wern installed, the asbestos lining and
comice lighting were fixed, paving
flags were laid, and the road was finally
surfaced with asphalt. :
The diaphragm walls cannol be seen in

2 When & suitable length of trench has oen
oxcavaiod 1o full depih {up io 500 in pass o
this Schome) & pro-woldetd cage ol rminforcing
gieal i3 lowarad theowgh the Bantepale mud

5 Adior ralfic has been diveried aver the
undnrpass roal, oxcavateoh wilhin the undirpass
[l iy ]

the finished underpass, They arg
concealed by 1he asbesios linng which
stands some Gin clear of them. Since
the diaphragm walls cannol be made
complataly watertight. ssepage watar
has 10 be allowsd to run down to a
calch-channel behind the lining. The
waalier 18 earrled from thera in1o the
normal drainage syatem,

In the underpass approaches, the
diaphragm walls have been covenad
with “gumite’ — to this true surface

the Portland stone facing his been fied,
Tho covered section of the underpass is
permanantly lit with eontinuous comice
lighting. The open approacheas are lit by
the high masts common 10 the project
a3 a whole.

3 Comeiali i8 paurad info the trench areund (o
capge, usng & ‘tromie’ pipe. The beronile mud
& displaced @5 thea lawel ai the cancrebo nses,
and is nun off fo.o central esordor pit

B The lust past of the stucium 1o be camplated
is the undorpass road slab. Finishing works
writhim the umderpass then stan

3
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3/Railway Tunnels

The site for the Approaches Schemo 15
laced with four separate railway routes
{one single-track. two twin-tracks and
one four-track), mostly in tunnal. These
routes can be seen in the diagram on the
right.

Two of these routes prasented no
problems. Tho Woodside railway tunnel
had been strengthened more than

30 years ago, at the time of the
construction af the Kings Sguant
gntrance to the Queensway Tunnel, and
the low-level Mersay railway iunnel was
sufficiantly deep 1o avoid any prablems
pther than those associated with deep
bored piling operations, On the other
hand in the Morth cutting of the naw
undarpass, whene the works lie close
aver the old Monks Ferry rallway tunnel,
strengthening of the old tunnel arch was
neadod

The most axtensive wark in connaction
with thesa railway routas, however, was
associated with the cut-and -cover
rathway tunnel baneath the Haymarket.

Haymarket

Camying trains 1o and from the docks,
the Haymarket Tunnal had satisfactorily
withstood the effects of the road traffic
above and the vibration within it for over
B0 years. Mone the less it was not
capable of supporting the new
combination of additional earth surcharge
required 1o bring the roads up to
grade-level and tha full M.O.T. live
lopding requiramant.

It wos therefore decided that & new rool
would have o ba construcied over the
rahway tunnel. This was designed to be
carried out in seversl short stages in
ordar i minimiss intederance with road
traffic to and from the Quesnsway
Tunnel ; new electricity, gas and water
mains also had to be installed across

part of the new roof befors existing
rraing ower the old one could be removed ©
and whilst this programme was
procesding. trains had 1o continue using
tha tunnal

Ar the same tima, operations had 1o be
phassd with the construction of the
adpacont roadway viaduct and the ramp
wehsch extenids across the new roof 1o
bwirsy Camavay Strast tralfic inlo tha
FiesrtPrwvest rnarsbailing arsa, Sulinble
rrnmaured hsd alea 1o bo takan (o dool
weiih the various draing and sewers in the
AR

Tha ey noef chmnprited standard
preatindded pracast concrols Bamms in ths

Prsgmms o o e ainin e plurli..i al [ha
el fe e TS TR [ gt dhuringg
e e ETTR [ Blggmark ol
Bty T

forrm of an invarted T,

The pile capping beams have

been supported on a row of 2l diameter
concrete bored piles approximately 50T
deep and spaced at 10fi centres,

An interesting detail of the new roof’s
construction occurrad where the Mersey
railway crosses beneath the Haymarket
railway tunnal. Hara, it was impossible (o
maintain the 10t spacing of the bored
piles and o much deepar, heavier and
lenger reinforced concrete pile capping
beam had 1o be constructed to carry the
precast beams. These heavy capping
beams span G0, clear acrass the width
of the low-lovel tunnel, and are supported
an 1 matre diamater bored piles
extending 904t down to badrock.

Monks Forry

The crown of the brick arch af the ald
Monks Ferry railway tunnel lies just
below the new underpass road surface.
It was considerad 1hat the reduced depih
of earth surcharge 1o the brick arch
tunnel, combined with a high intensity of
live-loading immadiately over the erown,
might result in the progressive failure of
the arch,

It was therafore decided to build a
reinforced concrate ‘saddio’ around the
autside of the tunnel, down (o the
springline of the arch, This work was
completed in advance of the genaral
excavation work of the underpass North
cutting, and was carried out in stages.

4
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Railway Tunnol coRgifuthon
Haoymarket (1op laf)
Monks Fery (1op right)




_—

4 general Works

In ackdinian Lo the major visduct,
gndietpass, and rmilway funnel structures
s has boen & substantial amount of
gaciliary work on the site. Much of thes
nas beafi coOncormed with improvemeni
jad altaration to the graund fiviel road
yyatem. Particular roads which have

e 1 m-glig Al wridlaned o I1|'||_‘lrf_'|'|'r_'-l.1
nciuda: Chester Street. Tunnol Road
Easaugh Road and the Clockiowaor
iandaboit, Conway Siteet {including
ha Comway Street/Arpyle Strect
jenction ond Hingon Strecl A now
reate has been created 10 tako
Cheater-bound Tunnel trathc over the
ool of the new underpass

Marshalling Argas

The ralfic marshalling areas leading 1o
the Tunnel entrance hove bean designoed
1o come inta full operation in

comuneton with the aulamatic électronic
wafhe contral system - describod on
pagen 14 and 15 of 1his brochure

Thes= areas vl not, therafore, ba lully
tunctionnl uniill the early pait of 1970

Im the mesntimo, g limited Banafit will

b ceriyed from thalr uss as rathic

resevors undoer ordinary Police conirol
dunng the peak poniods

Althaugh the marshalling areas form &
prominent part of the vizsusl impact ol
thi praject, thoy offey no unusual
foatures from o constructional point of
VIEW.

Lighting

In sympathy with the ganeral desiig 1o
ereste & scheme with pleasing assthatic
values, and bearing in mind tha
conliguwration of the new road systam, il
wais decided to instnll 27 high mast
lights a1 Birkenhoad, These stand 1000
Righ and theralone, compared with
conventional standords, give oxcollent
dirminaiian ovier @ much widers area
The averaoe spacing belwoon masts S
2401

The masis are constructad Iram high
strength, chrome-molybdénum seamiass
steal tubes which house @ Built-in
winch mechanism lor lowering the
lantern camage to ground-level for

maintanance puiposes. Each mast
supports Tour 1000 wai MBFU

colaur-cotreciod morcury-vapour
littinps

Gaonaral

Some of the linishing operations will, af
necessity, extend into the Maintenance
Period alter the mbjor waorks have bogn
compléted and commissioned, Thase
include the eraction of same 300
warnmg and roguloresy tralfic signs.

46 infarmatory and directional ssgns 1o
Warboys standard, the installation of
poedestnan bamers and zobim crossings,
ord varous landscaping works

Mooad siplaces U 1Ty PragTEER










5/ Traffic Control

y the Introduction (o this

b varall atm of this Schoema
5 baen (O provida for the free-flow of
s thae centre of Birkenhaad by
epareaating Tunnel only tratfic Ir::_m
|I:u..:.1i Town and dock-bound vehiches
and. at tha same time, (O iImprove iho
efficiency of the Tunnel entry and exit
arrangements. Having constructad the
necessany roads and marshalling areas,
it ig the job of the Traffic Control
Svstem (when i1 comes into opardhion
in 1970} 1o effect the proper use of 1he
Schame. The system will, therafore,
direct traffic coming from Birkenhead
itsell. and the Wirral, which wishes to
ues the Queensway Tunnel into the wo
marshalling areas locoted North-West
and South-Enst of tho entrance.
Vehicles not wishing to proceed 1o the
Tunnel will be seqregated and onwand
it tied

0L

traltic

1 Duning olf-poak pesiody iralfler passes slrasghl
tramagh the twe marshalling st 19 the
Tunrsl 1ol Eoathe During pesk hours raflsg =
hald gngd duected By 1he auboomisisc $y 5 8am

b

—— O — — — —
PR —————— W

o

Opce in the marshalling areas. the
object will ba 1o control the wralfic in an
arderly, yet flexible, way by leeding
lanes of vehicles 1o the manned Toll
Boaoths in rotation. In this way,
maximum efficiency will be achievad n
feeding all users of the Tunnel through
a1 peak capacity levels, 1t is. naturally,
desirable that the first vehicles (o enter
the marshalling areas shall, as far as
possibla, be the first to leave.

Whaen unavoidable delays do occur,
vehicles will enter one of the
marshalling areas, stop engines, and
await their turn 10 procesd

Tha system has been designed to cater
for the peak Tunnel flow of 4500 viehicles
per hour from Birkenhead to Liverpool
{morning tidal flow conditions). The
system s also readily adeptable to all
intermediate conditions of traffic demand
from ‘no flow” 1o “peak flow”. Similarly,

2 [aing peak hours vehcles anter any
gueusing lane excepl the one bging foleasod
e thie toll boathi.

provisaons hiave boen mado for all
conditions ol traflic flow from Liverpool
io Birkanhead. The system tharefons,
depends on suitable traffic directions 10
ensure the smooth and rapid dispersal of
vehicles 1o and fram the Tunnol.,

Signs

Using the automatic traffic control
sysiem, directions will be given (o
vehicles at the approaches to the
Scheme by means of internally
illuminated signs on overhsad gantnes,
Similar, but smaller. signs will be lseated
at other stralegic poinis on roads
leading to and from the Tunnel. Some
of thesa signs will have alternative
‘speret’ faces which will only bo
illuminatied when diversionary routes
have 1o be introduced to avoid a build-up
of traffic or to deal with an emergency
condition.

3 The rght hand lane has bean emptied and
i novw bemg rofilled whide the adjacent lane is
ieleagnd

4 Tha cyclp Copbinugs,

3




indication of the traffic situation on
':I;ﬂﬂum and approach urm:!r ixit
will bé provided in the Tunnel's
Hm Utilising information
e from loop detectors, buried in
mﬁ. the situation will be
Mm-vhulll:hlrlul the
area. It will be possible when a diversion
route seems desirable, for the Tunnel
Mv THL"wl:t}nh' iﬁ“ s
! w COLTSE,
be carried out with the full co-operation
of the local

%

%

i

Traffic will be controlled in these areas
by means of signals on overhead
i lt’tm;hﬂu By’ a#_ “mxil”

will provide the Tunnels Contral Room
with information regarding both the
presence and moveman of waffic.

Control Room

The method of interpreting all the
information recewvod in the Control
Room will be by the system’s logic
componanl. This will consist of wirad
solid-state circuits and they will relay
whether or not the tralfic routes or
marshalling areas are emply, flowing
frealy, congested or persistently
guusing. The visual presentation will
be in the form of a mimic diagram. In
tha case ol emergency siluations of
ather special circumstiances, human
intervention will be made feasible by
use ol a special control panel, There will
alse be automaltic indication and alarm
if situations arise which require
non-routing action.

6 Vehiclos halt brisfly o1 the booths 10 pay thelr
Tunnel tall

Maormally, howover, the logic componant
will regulate the traffic flow through the
marshalling areas to the Toll Booths by

comparing tralfic demand with Tunnel
capacity,

T Once traffic rosches tho Tunnel mouth the
two-wiy (low lollows the pattern alrendy
farmalias te commutees,
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Column foundations::
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Hoof25f « 220t « 51t deep reinforced concrete sproad
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Ramps
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part on pilad foundations
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Thickness of disphragm walling
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£33 million
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