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(57) Construction destinée a é&tre utilisée sur un pont
suspendu du type comprenant une structure principale
essenticllement plate, dont la surface supérieure forme la
chauss¢e sur laquelle circulent les moyens de transport
traversant le pont. Cette construction est fixée a un
systeme de suspension formee par une pluralit¢ de
poutres verticales (6) relices a des cables caténaires (5)
ancres dans les piliers d'extréemites du pont. La
construction est constituée d'au moins deux corps
longitudinaux en forme de boite paralleles correspondant
a deux chaussees du pont, espaces I'un de l'autre d'une
distance ¢gale a leur dimension transversale. Lesdits
corps possedent une section dont le profil est apte a
favoriser l'¢coulement régulier du vent et 1ls sont
interconnectes, a imtervalles réguliers, a 1'aidde de guides
rigides transversaux (4) ayant aussi une forme de boite et
portant a leurs extrémités des moyens permettant leur
ancrage dans les poutres de suspension (6).
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(57) Framework for a suspension bridge of the type
comprising an essentially flat main structure, the top
surface of which forms the traffic lane for the transport
means crossing the bridge, anchored to a suspension
system formed of a plurality of vertical hangers (6) fixed
to catenary cables (5) anchored to end piers of the
bridge. The framework consists of at least two parallel
longitudinal box-like bodies corresponding to two
runways of the bridge, reciprocally spaced by an extent
equal to their transversal dimension. Said bodies have a
cross section with a profile apt to favour the proper tlow
of the wind stream and they are interconnected, at
regular mtervals, by stiff supporting transversal ledgers
(4) having 1n turn a box-like configuration and carrying
at their ends means for their anchorage to the suspension
hangers (6).
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“SUSPENSiON BR‘IDGE'FRAMEWORK”
===p(o===
The present invention concerns". suspension bridges comprising an
essentially flat main structure, or framework, the top surface of which
forms the roadway for the transport means crossing the bridge, and a
suspension system formed of catenary cables anchored to end piers of the
bridge and of a pLurahty of vertical stays \or hangers to suspend the
bridge framework-to the catenary cables.
It ds known that, when plLanning suspension’bridges one must forced-
Ly take into account the action of the wind, which not'onl.y involves a
substantially static cros:s-m'nd pressure, but aLeo vibrations. Two dis-
tinct planning theories are followed at present:

- on one hand, acCording to a more ancient technique, the bridge

framework 1s formed of a trestLe structure wh1ch ijs particularly rigid

'and of cons1derabLe hewght compared to the W1dth of the bridge; this type
-'of structure opposes an essent1aLLy stat1c res1stance to the aerodynam1c_

-w1nd.forces,

= 0on the other hand, accordmg to a more modern technique, the

br1dge framework is formed of a more sLender and thus more ‘fl.ex1bte

.structure, uh'ach is houever apt to Oppose an essentwaLLy dynamic resis-

-'tance to the act1on of the w1nd

As known, these suspenswn br1dges have wbratwon frequences of

ftheTr own,_normaLLy, with no wind, the basic flexural v1brat1on frequency
' 1d1ffers from the bas1c tors1onaL V1brat1on frequency, both bewng general-

'Ly very LOW. Neverthetess, the actwon of side wwnds varies said typical

.;_u ]

F1 . 1 }.'

'V1brat1on frequenc1es, partwcuLarLy because - especaally in br1dges with
- ._:Large transversat d1mens1ons and/or a wide span, for mstance motorway
'..:br':dges ol the fLat suspended structure behaves, when actuaLLy exposed to
"‘s1de mnds, simi l.arl.y to a mng surface, hence with a ”er'tmg effect

Twh1ch greatLy var1es trom one moment to the next.

As wind increases its force, the two aforespecified vibration

"'frequencies tend to ‘approach, up to the point of coinciding: in these

._,1,_
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circumstances, the structure is thus subjected to so-called

“flutter” conditions, i1.e. to flexural-torsional stresses which

may be dangerous for the stability of the whole bridge

framework.

5 A suspension bridge of this second type - and the
problems connected therewlith, particularly those concerning the
flutter phenomena - 1s described in EP-A-0.233.528, filed by

the same Applicant, to which reference is made for a better

understanding of the present invention.

10 The main object of EP-A-0.233.528 is a wing
structure, which is rigidly fixed to the lateral edges of the
bridge framework and is meant to increase the flutter speed of
the bridge beyond the top speed of the wind expected in the
bridge area. Nevertheless, said wing structure is conceived so

15 as to be substantially independent from the framework; in fact,

the EP-A-0.233.528 by no means describes said framework.

Studies carried out by the Applicant on these types
of suspension bridges, including tests in a wind tunnel, have
however proved how also the structure of the framework is of

20 considerable importance for the behaviour of the bridge in

strong wind conditions.

The object of the present invention is to therefore
propose a suspension bridge framework having an improved

dynamic behaviour under the action of the wind.

25 The invention provides a suspension bridge having a
framework comprising a substantially flat main structure, said
maln structure having a top surface which forms a traffic flow
lane, a suspension system formed by a plurality of vertical
stays or hangers fixed to catenary cables anchored to end piers

30 of the bridge, said framework being anchored to said suspension

- 2 -
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system, said framework comprising a plurality of parallel box
bodies extending longitudinally of the bridge and corresponding
Lo two runways of the bridge, said box bodies being spaced
apart a distance equal to their transverse dimension, and stiff
supporting transverse ledgers by which said box bodies are
interconnected at regular intervals, said box bodies having a

transverse cross section which is an aerodynamic profile.

Further characteristics and advantages of the bridge
framework according to the present invention will be more
evident from the following detailed description of a preferred

embodiment thereof, given by way of example and illustrated on

the accompanying drawings, in which:

Fig. 1 is a diagrammatic cross-section view of the

suspension bridge according to the invention:
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Fig. 2 1is a diagrammatic plan view of a bridge section 1included

between two successive ledgers;

Fig. 3 is a diagrammatic cross-section view along the Line III-III
§  of fig. 2; and
Figs. & and 5 are cross-section views, on an enlarged scale, of a
; . lateral body of the bridge forming the runway for road traffic and, res-
pectively, of a:centrat body of the bridge forming the runway for railway
traffic. . '
- " The suspension bridgeshown in fig. 1 comprises three runways and,
. ~precisely, two lateral runways - each forming a threeﬂlane motor-way -

‘and a central runway for tuo:raiiway Lines.

A According to the present' invention, each runway 1is formed by the
top surface of a 'LongitUd‘inaL box-Like body (better described hereinaf-
IR '_ ’ter) extend1ng throughout the Length of the bridge. Fig. 1 shows a cross-

-.sect'non of the bod1es 1 and 2 formjng the Lateral runways, and of the

body 3 form1ng the centraL runway.
Accordmg to a f1rst 1mportant charactemstm of the invention,
_these paraLLeL Longltudmal box-hke bod1es are smtabty Spaced and 1n--

,*terconnected by Ledgers 4, w1th an arrangement Leav1ng a free or substan~

W

a-*gmfffrij“=[f ;ft1aLLy free space between one body and the next.-The transversaL d1men-

”"'-':....-smn of said free Space 1s of the same order of magmtude as the trans-
_versaL damen51on of the bod1es form1ng the runways. ' '

- More prec1seLy, the bod1es 1 and 2 have a transversat dwmens1on'of

.:[12 to ‘13 m, wh':Le the central body 3 has a transversal d'rmenswn of 8 to

10 m, and the 'free spaces betueen sa1d bodves have a transversat d1men-—

l
j

SR Loy

 s1on of about 8 m. The Ledgers 4 whwch are consequentLy about 50 ‘m Long,
,'--arep031t1oned«transversatly to the.br1dge - along its full length - at
' "' reguLar 1ntervals of about 30 m. ' ' ' - '
R The bod1 es 1 2 “3, and the Ledgers 4 . form the framework of the
ER SR \br1dge,wh1ch 1s suSpended to the catenary cabLes > through 3 pLuraL1ty
"T'gr -ftof hangers 6 Accord1ng to.another.1mportant character1stnc of the inven-

n'”'idpg t1on, the hangers 6 are anchored to said framework only in correspondence

- 3 -
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of the ledgers &4, onto anchor plates 7 fixed to the ends of said Ledgers.

To the ends of the Ledgers 4 there are also fixed arms 8, outwardly
projecting - beyond the hangers 6 - by an extent of 3 to 4 m; said arms 8
support at their free ends a windbreak barrier 9, of the type of that
forming the object of another patent application being simultaneously

filed by the same Applicant.

| In correspondence of the free spaces between each longitudinal box=

like body, as well as on the outwardly projecting arms 8, there are posi-
't'i'oned gratings G' wh’ich ‘have a transparency (ratio between mesh—-holes
surface and overaLL surface) of the order of 70%, and which are therefore
apt to form safety runways, whtle aLLow1ng a substantially free passage
of the ‘wind stream.
Said gratings-are‘moreover sufficently stout to be used as service
.ways,‘also pwacticabte by motorvehicLes..In the iLLustrated embodiment,
| .'the gratmgs 61 and 62 can be used as emergency. Lanes for road trafhc,
'whtte the gratmgs 63 can be used as servtce lanes for ra1|.way traff':c
and the grattngs 68 can be psed as serv1ce Lanes for br1dge matntenance.

Accorddng tx>'the fundamentat character1st1c of the present 1nven-

'._‘-_-t'ron, the bodtes 1, 2 and 3 - the t0p surface of whtch must forcedLy be

u perfectly fLat have the'zr bottom surface prof‘:Led (see, in part1cuLar,

vt R

| ,"'...'f1gs. 4 and 5) in such away as to favour a pre estabhshed correct flow
'hof the W1nd stream. o ' ' .

Sa1d correct flon is aLso favoured by the free spaces prov1ded bet-
“ Qeen each boxwltke-body,'swnce'theugrat1ngs G1, G2 and G3 are - as sa1d -

" substant1aLLy Open to the wtnd stream.

ALso the tran’sversat Ledgers 4 have a box-hke configuration (see
'r_twg. 3) and thetr d1mens1ons Ltke'those of the bodtes 1 2 and 3 - are
':'such that, accordmg to a st'lU. further 1mportant character1st1c of the
."-mventwn, they can alL be crossed by 'a standmg person,' and thus be
-.'dheperfectly 1nspected throughout the brwdge Length .

- Some manhol.es 10 (ftgs._ -1. 4 5) are formed in the vertical walls

-.“”c'Jkatyf the Ledgers 4 _1nto whtch engage the longitudinal box- L1ke bod1es,

-4 -

L b S
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to allow people to pass from the Lledgers into either of the adjacent
box-like bodies; 1in this way, the whole internal part of the bridge
framework - formed of box~lLike elements - can be crossed uninterruptedly,
without ever having to go up on the traffic lanes.

It is anyhow understood that the invention is not Llimited to the
particular embodiment described heretofore, which is only a non-Limiting
example of 1ts scope, but that many other embodiments are possible -
especially for what concerns the profile and number of the Longitudinal
box-like bodies,‘ accobding to traffic requirements on the bridgé - all
within reach of :a' technician.. skilled in the art, and all thus falling

within the prOtectioh field of the present invention.

. .t
ssssss
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CLAIMS:

1. A suspension bridge having a framework comprising a
substantially flat main structure, said main structure having a
top surface which forms a traffic flow lane, a suspension
system formed by a plurality of vertical stays or hangers fixed
to catenary cables anchored to end piers of the bridge, said
framework being anchored to said suspension system, said
framework comprising a plurality of parallel box bodies
extending longitudinally of the bridge and corresponding to two
runways of the bridge, said box bodies belng spaced apart a
distance equal to their transverse dimension, and stiff
supporting transverse ledgers by which said box bodies are
interconnected at regular intervals, said box bodies having a

transverse cross section which is an aerodynamic profille.

2. A suspension bridge as claimed in claim 1, whereiln
said longitudinal box bodies have upper surfaces that are flat
and under surfaces that are curved with a profile to favor flow

of a wind stream.

3. A suspension bridge as claimed in claim 1, whereiln
securement of the framework to suspension hangers is provided

only at the ends of sald ledgers.

4 . a suspension bridge as claimed in claim 1, having
thereon gratings forming safety runways positioned in free

spaces between the longitudinal box bodies.

5. A suspension bridge as claimed in claim 4, whereiln
said gratings have a transparency of the order of 70% so as to

let through a wind stream.
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6. A suspension bridge as claimed in claim 1, whereiln
said longitudinal box bodies have dimensions to accommodate

people along theilir length.

7. A suspension bridge as claimed in any one of claims 1

to 6, wherein said ledgers have a box configuration.

8 . A suspension bridge as claimed in claim 7, wherein
said ledgers have dimensions to accommodate people along their

length.

9. A suspension bridge as claimed in any one of claims 1
to 8, wherein said longitudinal box bodies engage in vertical
walls of said ledgers, manholes being provided in said walls to

allow people to pass from said bodies into the ledgers and vice

versa.

10. A suspension bridge as claimed in any one of claims 1
to 9, comprising three parallel longitudinal box bodies, a

central body carrying railway lines, and two lateral bodies

carrying roadway traffic.

FETHERSTONHAUGH & CO.
PATENT AGENTS

OTTAWA, CANADA
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