-1- 2243637 METHOD OF CONSTRUCTI NG AN ELEVATED ROADWAY -
The present invention relates to ‘a nmethod of constructing an eIevated
roadway. A roadway in this specification means a highway or -other ,
surface 5 (e.g. a runway). Conventional nethods for constr é%ﬂ% oggmsy
i nvol ve the excavation of |arge vol unks of material, so that S%&a
system of supporting strata can be Iald and conpacted beneath the paved  *
surface, METHOD QNS TRUQ] ] ; ; WBY i on. I n regions where

the ground is '?ﬁétPrS&SHtgiﬁ%bﬁrti‘é?x' ‘EH}%&IS r‘@é'TﬂHét ope renoved, and

repl aced by foundation nmaterial. To ensure that settlenment of the eventual
paved surFARETFYCHIRIeRBSILYBLeEXFORIWAY s0i} TORIWRRsiRgERLSNS are

required gpéeieivatkonameanscacigiiene dit dthdeessdd yshpraakse the |evel
of the dway, this has previously been achi eved by

a
conpac?i nfSedrt FFP%aXS by constructing a multi-span bridge structure onto
whi ch was Ia|dCanveaﬁlsnalamethoAsZEcaommns@runﬁtngvﬁttpedwah filled

enbankien) ubfuLOthi "xBaSUk i Bl 8eS AW YoRildd o el hg) aLLh Mmust be "

~transported a considera i St ance to e require st of
constructthatia ?ﬁ@Pé#§P§e@e$ysﬁP§h°ﬁ|$W£R9Rﬁ%ﬂ9 %?E?%%r@ﬂnfbel met hod

Irequ: resd1§ﬁd25nanaeﬁ1 setearbanbathe ﬁg@@ﬁdeat Enpesded f‘ﬁ the req;ﬂ red
eve n I'S_Nornma es_a consil.de e, si nce € conpacti on
oy ekl ot Ouias oo BHEF LG TEAELT o e BB R U Rl | syer's of Tl CA
further conpl |mtregloasthheneedhtwgmmmdjels:tsoﬂwtsextem ngradten the

oo adotn: SoLONEE SEoHeYOERRoALEC B8 SR and SISl RE I, ¢

common, sfeeedahionpmpatgeialypeTReeRSRIS Whitarmaikenentteficthen is even
nore expegseNfuaBOpaved sAEE8EH 18 hot! RN, MR PPt H81E 1S

15 investigations are required before work can proceed.

Where it is necessary to raise the level of the {
roadway, this has previously been achieved by
compacting earth fill or by construcfing'a multi-span
bridge structure onto which was laid a road surface. A

20 common problem with earth filled embankments is to find
a suitable source of earth. Often the earth must be
transported a considerable distance to the required
site. The cost of construction is therefore very high.
In addition, the earth fill method requires the

25 imported earth to be properly compacted to the required

el

level and this normally takes a considerable time.sipecé& . 7! -
the compaction procedure requires the compaction of
many individual layers of fill. A further complication
is the need to provide culverts to maintain the natural {
30 water flow underneath the embankment. Despite these | '
many disadvantages the earth fill method of embankment
construction is the most common, since the "bridge"
type method of embankment construction is even more . .
expensi#e. . '
35 According to the presenf invention there is
provided a method of'constructing an elevated roadway



prOV|ded a.method of constructing an el evated roadway -2- conprising
placi ng plkgs in the ground.-so that the upper ends of the piles are
substantial |y at ground level, and supporting preforned slabs on the piles
by neans of an el evating structure formed frompreformed 5 el ements having
a thannel - shaped cross-section, the el ev; |ng structure being supported by

the upper endsoglrileed! bges RLoLe1all YPLhe £283nA" oo B3Rl fad on the

piles, the per ara enen suppor the pile
caps ' The pileppapsends 05rrphesgibeanerah‘suhsmnmalém essgxopindral ity of

the piles. Thespde! OhHBIsGbAES tiRY! sréee§méadspasgoaaﬁ@n§t %‘i‘ife Py el ements
may be made from precast. concrete and be reinfaqrced may "al so be

prestressed. ﬁE???I%Fg%nsﬁbﬁY?tﬁPgs?EEEC pre| faened éﬁﬂmb8r§§§€WEFed on
site before verdméegs Bavend aochanfelleshdpedtcpbssasebeidnyedhduring

t t th t f bst ant. al |
Feduced or ol TRYATLS °5BrReic8] peind! biipRBRLoRoRY Yoo uBPRE, SBEE LY ons
are not necessfiryheécpthessre that the settlement of the paved surface will
be wi thin acceptabbg kéﬂéﬁf% éiggecggg Qféefn _ 1ggda?hagggdp5? gransfer

load over a greater dept nown. pavi ng e use of a’25
_ thklntosh[N?hﬁeE%ﬁ@@%@$ﬂ1ﬂ§r¥ﬁ§u§61Iek%m%mF$oh%lﬂasSBEEﬁrﬁGGnen

sufficiento the pE1gtEaped s'melﬁmeoaaﬁélemayleémﬁﬁmsaebédgnﬁsuﬁdcho sui t
the particul ar - strgia encounteiiur %t ﬁ?ﬁh thai the load is transferred
to stronger dUEPRNCI3FTRSRP R ahtity ° Hi B2 88 differenti al
settlenment. It is Eheoppessihéd sbabseapile capswapdwptrefarmed
-/ ' structural elements may be made from precast concrete
and may be'reinforced. They may also be prestressed.
15 A large supply of slabs or elements can be assembled on
St site before work begins, and so considerable time can
be saved dUriﬁg construction, since the amount of in
situ casting may be substantially reduced or
eliminated. ' i
20 In addition, extensive soil investigations are not
necessary to ensure that the settlement of the'paved
surface will be within acceptable limits, since the
piles may be arranged to transfer load over a greater.
depth than known paving methods. The use of a
25 Mackintosh probe to determine the soil conditions has

o/ |
been found sufficient. The length and spacing.of.ther =" ~-
piles can be adjusted to suit the particular strata

Y encountered, to ensure that the load is transferred to

stronger deeper lying strata, and to minimise
30 differential settlement.

It is also possible to create a roadway with a
smooth graduaily changing gradient using flat slabs,
provided that the slabs are short in length. 1If

_ necessary, curved slabs could be used to enhance the.
'35 ride quality.’
The amount of excavation required using a piled



~smoot h gradual |y changing gradient using flat slabs, provided that the
sl abs are short in length. If necessary, curved slahs coul d be used-to

enhance the 35 ride quality. The anmpunt of excavation required usihg a
pi | ed -3- foundation systemis greap& reduced and backfill does not
require the sanme degree of conpaction. ~ The cost of construction:is

therefore f u ended due
to adverse g&r] 51:?].89 gg'gd:etﬂ'?onsgr.ljl% éh preéfdg"?!‘% sr%ruc%ra P%I@#T%Bt
preferabl y eeteheguizenthe somec degree of igpmpactiont hvfke epstcefon of

]ghe roadV\/ﬁ)’conghﬁuE'iﬁBﬁrE@W?uﬁt@i&nt&ﬁ&&h%@%s saeeedt and nmay -
or exanple rise a prOVI ed w i C rOJec
laterally f?b’ﬁ?”@ E’ @Ieé’r‘{?g )A ?@1&@ pp05| te edges
of the wgb ﬁédtﬁée dbhﬁd&ﬁdnso the sane side of the web. In a preferred
enbodi nent the f| diver rect m the web so
that the prefor gt %E@lfﬁ’l;‘g\%% §%né'%tt§&%§'rr%rl|%e ‘%“3&’%’%%‘5? V- shaped
channel s vvhextueads betvesnt ladjhcent| mgemmmeuheammw ng t ransver sely
of the | Ongéﬂ:‘?éﬂﬂmcsg el ¢ aﬁ@a}ph 9'15%3 yr'dt : r@t e ve The
y lai-d jinvertei

V- shaped 20 enents are pre era are. supported at
t he end of ehementgngseoFhasged, sh ﬂﬁﬂefQ§quaWQ¥§erably each

pi Lle Eamsgeaﬂpi-ﬁséeap%b p&olv&ﬂ%doinﬂt‘ho fa.din@ésltwﬁidhqmsbe&enent s pI aced
side by si

piles, pil efﬂ'é‘f)rﬁe&% fr?f“r &&Lhe B ﬁ’% é‘n ssu%asq £l bglr eé)fhes%gSI ly the

nanageable ﬂndmtoppspthabﬁgesndf $hacueb and_are.diregted;to the
same side of the web. : L . . _ - :\)
In a preferred embodlment the flanges dlverge in

15 the direction away from. the web so that the preformed . _
structural elements comprise substantlally V,shaped . " \
channels which are laid'with'their longitudinal axes-__
extending transversely of the longltudlnal centrellne .
of the embankment or ra;sed roadway. The V- shaped i

20 elements are preferably laid inuerted and are 'ﬂf
supported at the end of each flange or leg on a pf,,'

- separate pile cap. Preferably, each pile cap supports
respective legs of two adJacent V-shaped elements
placed side by 51de. L _

25 Since the span between supports 1s kept short the - -
piles, pile cap beams, s tructural elements and- sl‘abs’ kR RAN o/
are all'easily manageable angd transportable and, since
‘these elements are all precast constructlon can be .
made a continuous process whlch does - not suffer from,' '. ';QJ'

30 delays whilst 1arge volumes of newly- cast concrete cure.
on site. -The:overall-speed,of,construgtlon_1s_
therefore'greater-thanihy'a cdnventional.system..

A furtheraadvantage.of_using precast elements'and _
slabs is that,quality.control at the casting and-ouring

35 stages is extremely good, whilst the unit cost of the

precast_elements'and_slabsris kept low. The high



r .

t hese el epents are all precast const[q=tlou an be made a conti nuous
process WRjch does-not suffer fr0ﬁh,6’ delays whi | st | arge vol unes of
new y cast cdncrete cure on site. ‘The overall speed of construction is
therefore greater than by a conventional, system A further advantage of
u5|ng precast elements and slabs is that quality control at the casting and
curing 35 t t t f the precast

el enent s ané&ﬂ?f%g& é &fﬂ?h¥1gﬂaﬂ %@hké&y b %Hé'~£8§5§%d di mensi onal
accuracy of Q¥@N%ﬂ%%a§@de$bﬁbﬁt§a§ﬁ§ §$§s§b%uke§ 5§§eﬁ9§9W§Y grd oadway

and the |ayifgeofa §ﬂ@a$fl5s§ﬁadt§ér§asanguezabeﬁg éasiaencsnaﬂproves the
ride quality of the f1ni shed gg ﬁ gbnstruc uslgg pr ef or med

el ement s ayrﬁ%ﬁp?r%PEﬁﬂﬁﬁﬁnﬁhﬁfr BafHPAG Y PENERSY & conpacting fil
as descri®edraddwey and al so elinmnates the settl enent problens normal |y
encountered in e add] t | he.Lequirenment for
provi di ng cuIver?éé£§é Y?%%g vgg gnﬁgéggfégdsggééé§g e%v§éﬂgp§§§ freely

t hr ough trmapmﬁblﬁmshaﬁnebtaaﬂlnge prapaportingeand compactinghé&iddt ura
flow of surfacedatrinddi es68be PEAAT §168Na1 HeRLeEs theNgEEtYehante! f eCt ed

by an enbanknent_or raised roadway according to the resent I nvention. The
envi r onment RTRARME RREMBL LY sepgopptesed tNReRBRER fdllorm a rai sed roadway

are si glrljffic‘éﬁﬁaﬂmﬁéhwnpaiﬁdaﬂaitibﬁ ttndlfeqnai-eﬁeﬁthféiéll met hod, 20
particularly sin naryower  a s re ed,to _construct an
embanknent |9F?Yﬂ§?ﬂﬁwpuﬁ¥ﬁ5%§efﬁl?%gfﬁgﬁvﬁﬁytﬁ%lﬂﬁﬂgﬁ?éeﬁang al so no
greater thawaten dan duess yfreeakyhtbroeghstbe hollow channels of

N the precast element. Indeed, the natural flow of

surface water present before construction, is hardly

_ 15 effected by an embankment or raised roadway according -

~r to the present invention. :

The environmental advantages of using precast
elements to form a raised roadway are significant when
compared to -the traditional earth fill method,

20 particularly since a far narrower area of land is .
" required to construct an embankment in this way. The
overall width of the embankment is also no greater than
if a bridge type method is used. .

The height of the raised roadway above the ground

U 25 may be increased by stacking a plurality of rows of

- preformed structural elements one above the othey..zI, 2 -
addition, the raised roadway may be provided with a - '
predetermined gradient by successively varying the size
of adjacent preformed structural elements.

30 '~ For a better understanding of the present
inventibn, and to show how it may be cérried into
effect, reference will now be made, by way of example,
to the accompanying drawings, in which:

' Figure 1 shows a perspective view of an elevated

35 roadway: |

Figure 2 is a section through the elevated



The hei ght of the raised roadway above the ground 25 nmay be increased by

stacking a plurality of rows of prefornmed structural el enents one abeve the
other addition, the raised roadway may be provided with a predeterni
gradi ent by succeSS|ver varyi ng the si-se of adjacent preformed structural
el enments. 30 For a better understanding of the present inventi
to shom/hom/roadﬁaybe carried into effect reference will now be made, by

way of exanple,

per spective

t he el evat ed

Figure 4 sh

V|em10 an el evat ed 'S a SecC

th&amayout of piles beneath a pile cap beam 5

ed

on, and

446 25 0UPBTVARA P18Y B5enbotBLEha LBURGD ohOve @

rBigweg ; 4Fshows sheslayguanomewlw bapeatbvat péleocadway;

Fi gure

5 is an enl arged fragnentary vi ew of the Pl|e cagqbeanl Fi gure 6 shows the

pi | e cap beam posT19eF@dSodEr aphenppreed.

concrete 10

E ﬁ ntslgnd a p%ée caﬁ lgnanlgure 9 shows
how t he V-shaped +%¥5§t cB 8?8 g 5P &F RER ﬁay g5 %gd ?@ferrlng to
Figures 1 tctlse pilesmtway .2 conpri-ses precast

PRGUPRTETENBHRV 0T Ehaped

precast

fﬂéﬂ@ﬁ@ b&agyr e 8 shomsthe joint-detail between two adjacent
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supported on prefgy ebegﬁagé a V’t'sﬁgp_ﬁdéepr%@é@@lc‘%ﬁc? pgorted on
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15

20

25

30

35

eans e 20- cap eans 6 are

Figure 8 shows the joint detail between two ':”
adjacent. V-shaped.reinforced_concrete.elements andia_
pile cap; and: ' | L - -

Figure 9. shows how. the V-shaped precast concrete -
elements may be stacked. , '

Referring to Figures l to 3 a roadway 2 comprises
precast reinforced concrete slabs 4 supported on _
preformed elements 5 which are themselves supported on
precast: reinforced concrete pile cap beams 6. The pile
cap beams 6 -are connected to the. tops of precast '
reinforced concrete piles 8 driven into the" ground G by
means of a conventional Jack-in piling system. An 'm
asphaltic layer 10 is laid over the slabs 4 by a known
process ang prov1des a smooth continuous road surface

.Figure 4 shows the distribution of piles 8 beneath
a pile cap beam 6. In the embodiment shown pilggg% e
are disposed in pairs at equal intervals along the
length of the,pile cap beam 6. o '._

‘As shown in Figure 5,_the:pile cap beam 6Iisg'”l'
provided with openings 32 when it is cast. The size
and spacing_of;the“openings 32 corresponds.to the size
and. spacing of the piles 8, so that the pile cap beams
6 fit freely over exposed ends 44 of the piles 8.

Figure 6 shows_a pile cap beam 6 in place over a pair _
of piles 8. _After positioning the pile cap beam 6 over
the piles 8, -concrete is poured into the openings 32

rei nforced concrete slabs 4

pr ecast

-



relnforced concrete piles 8 drlven |nto the ground G by neans of a

conventi | jack-in piling systent: An asphaltlc | ayer 10 is laid over the
sl abs 4 by a‘ known process and prOV|des a snooth continuous road surface.

25 Figure 4 shows the distributiopn of piles 8 beneath a pile cap beam
6. In the enbodi nent shown, piles 8 are disposed in pairs at equal

I nterval s aI gl@%&@%&&ft}&nﬁ%‘dﬁd}ap beam 6.. As shown in Figure 5,

the pile cap eam w t h _openi ngs 32» when it is cast. The

» si ze and spaci ng The mﬁé-%p@ﬂ heam 5 @ay & Frk at'arung zJéa‘éﬁ'Pd O%paci ng of
the piles 84 SQdnt ddif B |k tRpEnd thd p‘:fl@lqapn\bﬁane@cs@d ends 44

of the pil es 8. Fiqure 6 shows -a pil bheam 6 in ace over, a pair 35

. of piles 8. inmatth& q’;ﬁ%?‘f'?'onl"mf’f%g’aﬁqﬁ eta HC R éle(gsaesrs§% p‘frf%s 8,

concr et esi Smﬂilmtdbémmajpemvcgs:csbe con@acmaﬂ ias aurgacdsdin by

vi bration. The | ey & - ground level or a trench
may be exca\?ﬁn c?gfa#e poaafae ap beam set in the trench. Were back
filling is neces%he}re tthe Sapddag ian e Fopivara ikl B @¥Fpact ed as nuch
as in conven andaieve QAN Sid WedidablWhercr i |slaibé191 on the roadway

w il be very%@%e and where it_is d«%swabl for th %}greforrred

el enents 5 RFEHFRAd formad elepents | AN ¥ r essed
concr et @0 Fibglmfade ¥ prestresssil csmdnajma.d vi ew of the preformed .

chorent-  The Pr ehealeh o SRals SHTUANGY JANAE Y dou g e Lo
5 15 conpri peefonm lemahit o Theartg&fmn%ﬁ:ltﬁ"}ﬁrﬂi @OMERIHRRi@ her end of
fhe web 12 af, AR {PEFIV-ditiddd inverted channel 5 precast in
reinforced concrete. The V-shaped channel or element 5.
15 comprlses a web 12 and two flanges 14 which project

s from either end of the web 12 at approximately 45°.

The V-shaped element 5 is relnforced or prestressed by

conventional methods according to its design loading.

ﬁuring casting of the V-shaped elements 5 additional ..
20 steel reinforcement bars 16, 18 are cast into the web:

12 and the ends of the flanges 14 furthest from the web

12. The reinforcement bars 16, 18 project outwardly

from the V-shaped element 5. Typically, the V-shaped -

element will be 2 to 4 metres high and 2.5 to 3.5
25 metres wide, and the flanges 14 will be approximately

N\
0.25m thick. : e w ‘_,.:_A_._E.“‘E_E;{lg '.4’ ':\".. o
Figure 8 shows how the reinforcement bars 18,
Y projecting from flanges 14 of adjacent V-shaped

elements 5a, 5b, cooperate with a pile cap beam 6.

30 Each pile cap beam 6 is provided-with anchoring
reinforcement 20 which is embedded in, and projects
fréﬁ, the central portion of the top surface of the
pile cap beam 6. A respective flange 14 of adjacent V-

_ shaped elements 5a, 5b rests on either side of the

35 anchoring reinforcement 20 on the top surface of the

pile cap beam 6, so that the projecting reinforcement



The V-shaped elenment 5 is reinforced or prestressed by conventional nethods
according to its design |oading. During casting of the Vzshaped el emenis 5
addi ti onal 20 steel reinforcement bars 16, 18 are cast into the web 2 and
the ends of the flanges 14 furthest fromihe web 12. The reinforcenment bars
16, 18 project outwardly fromthe V-shaped el enent 5. Typically, the
V-shaped el epags M8l linbeh? oot mft lee £ laingle add of. Thieo flrs2¥-Tetres w de,

and the flan I Pry; m, & hi IS 8: shows how
the reinfor c%ﬁéﬁ%ébglehfg% %fQOJ ec |ngq’1léé if%:liar'fkgs%%&nqu'%& Fent V- shaped
el enents 5a, bBibs 38opar Ahe Koot @fpithe ddpnucaﬁﬁ60f36nEadhqmdnazéhp beam 6
s provided shbBeAnelarend 58, Nhok-aRal wA&nMneh angngledded in, and

projects from the central portion of the tog surfdace of fhe |Ie cap beam

6.. A respact FednfpErgEent 2P &Hﬁ&@eﬁF°@ec§ﬁa§EHmeF§ﬁeEﬁéeS&aPSPeF@bts on

either side ef tMneBan@ehatuhg aounﬁ@ﬁe&aoaklag geinfercement fl@ce of the
pile cap bea 8 in the

at tlng reinforc ar
foot of a flghg% 1% Sgephéoﬂﬁ Ysﬁaﬁgd §F5ﬁ§§t°§£°r8§8péP§ﬂ§ th the
r ei nf or cenenwhibehs 1§8castt e saau of Thus,f leachepideotapnbadmaéent V- ‘shaped

el ement 5b, Hggak%g ?b%BeE?Ev@“%ﬁ%h 34 B%'QEﬁ%EE ny-2ha ﬁ%ﬁ?h prOJECtS_

fromthe pile e cooperating and 1 nter cklng I'nf.or cement
18, 20 i} boﬁ&é@eﬂﬁgeﬁﬁer5by a reinforced concrete joint 22 which is cast

in situ. Thus, eggRbai heaﬁapshgameauaaemnr eaBealij¥eehangss 14 of
adj acent V-shg ped. 10 su porteﬂg& t ween two

adj acent web8 1§u8Fe§§&8§s¥|?Baveghﬁggﬂegﬁénéﬁtsggaan h&&fd AR.d in

place by reinforced concrete joints 22 cast in situ ”'
around the reznforcement 16 projeeting from the top of
15 each web 12. o o
Alternatively, a f1x1ng nut may be cast into the f - o
top of- the web 12 in place of the rexnforcement 16 -
Laminated elastomerlc bearlng strips may be placed ;'l
between the upper surface of the webs 12 and the 1ower
20 surface of the slabs 4 to ensure that the slabs 4 rest
evenly on the weébs 12 of the V—shaped elements 5.
Bolts provided w1th washers pass through the slabs 4
and engage the fixing nuts in the webs 12, thereby '
securing the slabs 4 relative to ‘the webs 12. o
25 Once the slabs 4 are in place and have been _ o B
properly allgned the asphaltlc concrete road sunﬁaee&4,“\'+w &_J-
10 is laid on top -of the slabs 4 in a known manner. ' B
_ Where a greater elevatlon of the roadway is _ _
regquired a further row of V- shaped elements 15 may be i;} N
30 cast on. to the webs 12 of the flrst Tow of V- shaped '
elements: 5. A plurallty of rows of- V shaped elements
may be stacked one above the other in thlS manner to
give the de51red elevation, the number of rows being
limited by the stablllty of the structure and by the
35 loads 1mposed on the lower V-shaped elements S5a, Sb.
Figure 9 shows two rows of V-shaped elements 5, l5



pI ace by, reinforced concrete jqints 22. casT in situ around the
Pelnforcanpnt 16 proj ecti ng from the” top 0f“45 each web 12.

Alternatively, a fixing nut may be cast into the top of the web 12 in place
of the reinforcenent 16. Lami nated el agloneric bearing strips may be placed
bet ween the upper surface of the webs 12 and the |lower 20 surface of the

slabs 4 to §€§Eﬁédtaﬂ& bBsval ehs étﬁéﬁt ewﬁelonatkhsewaeénlehavahe'

V-shaped el enents 5. ts provided with wgshers p§é§ g? ge sl abs 4
“and engage ?h@P?ﬁxf—‘ﬁﬁmﬁBﬁ Pﬁ the lewer19nd; UBPERy EUFF M&l8Faps 4
relative t%éhﬁhwbsbéﬁweaﬁ the feéhcefthhesfmbagésau offi phece and have
been ProPer|Xuali 9B50us! P2oAaBHA! bEnERPE! 8! GniORfle BUIEAEEP!IBeb |21 d On

~top of the nOWN™ manner evaFi on of the
roadway % s ﬁequAnednaSﬁ-tmt nemtoaﬁoiswgaﬁpbqt@egneﬁegpggtwy be 30 cast

on to the Pénégsoi4t8@ 5&5§&eﬁ€“09$h3bééa@f&m&hégEﬂS§ 515bAiRl urality of
rows of V- aped el ements nay be stacked one above the Qther in this manner

to give thetB%sPPEGreFQVatPBﬁr the FeiBEPreemeBlislBePRGIPFHLPEd by the
staﬁlllgy Ffréﬂetﬁérwébulﬂ andthy lbﬁeB5VL§nd§ednam?ﬁanR5tEgdlrher

V- shaped el enen shows, t wo_r ows - shape nts 5,
15 - 8- sf%t?%ﬁrﬁﬁ@eﬁgoygrghigoP eg@*ﬂ% fﬁ?ﬁtEgﬁe¥aégﬁthéivS¥§haped

el ement B0 of adjAeehtWrshagedpetements 15a, sihbkar to those between the feet

of Lhe tlanges 1d:Olnblital BUehataY Shat” ﬁn?peémshﬁge%ﬁ éfagﬁlzghe pile cap

beam5 6. An in'situ o ween respective anges 14 of
adj acent V-%hap%daéﬂeﬁéﬁi%‘iég’a‘loﬁ%f Plii-ﬁﬁr uBbee FBR/ bgoes

Ret nf or cenBpie6rREQ] BEbhBALET SMahdCs 8PS 12 05 abﬁtéap@ataashaped el ement 5
and the depending on the particular soil conditions encountered

15 and the type of roadway required.
1N " A method of constructing a roadway is also

described and claimed in our copending Application

No. 6B 9440%4—( Serial No ._5312-17166 ).

R h,t 1.."@’_‘ :\' e



rei nforcenent bars 18 pI‘OJ ecting fromthe flanges 14 of 10 adjacent
V-shaped el enents 15a, 15b. It should be not‘ed_t‘hat—a‘rry‘c‘orrb‘l—natlon

si ze, shape and distribution of piles, pile c r red elk'mants
5 and sl abs 4 is contenpl ated, dependl _on tﬂ“ i“ﬂlgm condi tions
encountered 15 and the type of roadmay reqU|re constructing
a roadway isciagmgiescri-bed and clainmed in our copendl ng Application No. GB
94100724( Serial No.. GB 2277766 * 1 . A

met hod of constrdctind® W@%ﬁ%&%%ﬁ?ﬁ%viﬁﬁﬁﬁ@aﬂ‘r’?gs in the
ground so tbotnptﬂiemm)qﬂan‘idm ildee ipi [vhe gyowmdbssanthat| yhat ground 5

| evel, and s 1 f.qr. 0 of an el evati ng
struct ure fo%%%d-r 1‘er()5rurgn‘s prtgftor g'lits?%c?ieu%é{b@qi%n%fn%f%aw n%é c?lannel shaped
cross- sBct level,hard sunpartifg rrafcrned wjahsppa tthe hyileée byper epds
of the pilepeahd of an %mmh%t ARG ifBdndd) £t afgzlefbﬂné@' ch pile.

caps are installe he pil the preforned structur el enents being’
suppor t ed oF=F1:F'I‘1‘é"tp!rlae1 @éﬂnerg:s ‘haying 1R hapnelnshapet SF@SRT2, in which:

the pile caaa_cfeciasml %éoear&aw@ ORI B GR. éfppcs&tléalwytné the

piles. 4. m::tho%ff f‘r:] rre |ncla|m3 in which the pile cap beams
extend tranYPBFEe &P Fhe *5. _ Anethod as clained in any:one of
t he pret@ding cl &.ns, A merdhqdn aaa@iiasln@ld i sulpdow tled dom Wich egpbetive. '

pref or med sEhug! Wil Slamilea Bn BROPLIRS A0 Pilaetndde slab. 6. A
net hod as ¢ I'n _any one- of . .
structural elements belng supported on the pile caps‘_ '

3. A method as claimed in claim 2, in which the
pile caps compr:.se beams which extend across a .
15 plurallty of  the piles.

4. A method as clalmed in clalm 3, in which the.-_' R \J

plle cap beams extend transversely of the roadway

5. A method as clazmed in any one of the o
preceding claims in Wthh each- slab is supported on |

20 respectlve preformed structural elements at opposite
edges only of the slab. _

6. A-method as claimed in'any one of the
preceding claims, in which the piles are placed in the
_grodnd over their full 1ength;

25 7. A method as claimed in any one of the
preceding clalms in which the preformed structurdltw"?-s, h.-ﬁ""
elements provide an open work structure between the
piles and the slabs. '

8. A method as claimed in any one of the o o/

30 preceding clalms, in which the preformed structural
elements are arranged in rows which extend transversely
of the longitddinal centreline of the roadway. |

9. A method as claimed in any one of the
preceding claims, in which each preformed'structural

35 element comprlses a web provided with flanges which
diverge from one another as tney extend from the web.

L]



brecedinchIainE, i n mhich the piles éné“pLéped in the ground over their

Full length. 25 - 7. A et hod - ed in any |ng
clainms, in which the preforned structural el ements pr gﬂﬂﬂﬂ ’ #l!
structure between the piles and the sl 8. A neth as ¢ N any

one of the 30 preceding clains, in mhlch t he preforned structural elenents
are arranged in jgus h&'&hgﬁt %Qd tl%i'ﬂr%‘ﬁerlﬁ'diaqu tghe srPRMtdnl e

centreline of thé roadwa as clai medin any one of _the

-precedi ng cPERA|Imed ﬁﬁ?&ﬁt %ol SQSNEQﬁﬁj%ﬁ% egh ato |t D npri ses

a web prowggdt%t hlghgggesumhggtdlwngaﬂg Qpne anot her. as t hey extend
fromthe web. t ho | ai med in

.claim9, in mhlcﬁlthe pW@FBPﬂeESSFiGEFE%EPn f%ﬂ%@hgpﬁg e rted at the
ends of $heappendaatf tot bdatimf Bominhehdeih rekpe&tisehddanges @fired in claim
9 or 10, wh fis nges of

adj acent prgaagﬁéggsP?gg%ﬁbg e?ggg%Fg%grghegnﬁ£§§%&% ﬁgfkgﬁd bonded to

t he pil e capopgethepyandahondedatoadhe pidie @a@oh’@a@t yj gie@ns ©of &\ net hod

as clained b?s@ninoggtﬁchHEréQe Reantdi ng claims, in mhlch the preforned
structural enents are stacked in_rows one above the other. 13. A nethod

as claimed in cld?m 13, "ghBRAaBScFIAAMES, 10 27 €78 RE\H& the web of a
preforned sprecéding ellamat supwiu: mepmfemﬂ@damaﬁuﬁam 15 adj acent

g{gfg{ggdoft uctu gLagges |n th%oﬁQNo 29%%ov£4thé @@H& clained in

13. A method as claimed in claim 12, when
\/ appendant to claim 9, in which the web of a preformed
structural element supports respective flanges of two -
15 adjacent preformed structural elements in the row
N above.

14. A method as claimed in claim 12 or 13, when
appendant to claim 9, in which successive rows of
preformed structural elements are bonded together by

20 means of concrete joints cast in-situ in the regions at
which the webs of the preformed structural elements.
meet the flanges of respective preformed structural
elements in the row above.

15. A method as claimed in any one of the

25 preceding ciaims, in which the preformed slabs are

\_/
joined to the preformed structural elements by‘means Y- AR
cast in-situ concrete joints.

U 16. A method as claimed in any one of the

preceding claims, in which the height of successive

30 preformed Structural_elements, in the longitudinal
direction of the roadway, is gradually varied to
provide the finished roadway with a desired gradient.

17. A roadway constructed according to a method

as claimed in any one of the preceding claims.

35 18. A method of constructing an elevated roadway
substantially as described herein with reference to,



appendant to claim9, in which successi ve rows of preforned structural

el enents are bonded together by 20 nmeans of concrete joints-.cast |nfS|tu
in the regions at which the webs of the preformed structural el ‘ement ™ neet
the flanges of respective preforned sL&EQtural el enents in the row above.
15. A nmethod as clained in: any one of the 25 preceding clains, in which the

preforned skaks 2he8dqt grgmgﬂ%@eforned structup ans of
cast in- S|tﬁﬁ§on§%§?g rg?n 'S t hod as cIal “ﬁ‘u H E“
precedi ng clains, in which the height of successive pre orned‘sﬂructural
el ements, in the longitudinal direction of the roadmey, i s gradually varied

to provide the finished roadway with a desired gradient. 17. A roadway
constructed according to a nethod as clained in any one of the preceding

clainms. 35 18. A method of constructing an el evated roadway. .
substantially as described herein with reference to,  the acconpanying
dramnngs . : I
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