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of main towers, cables suspended anong the main towers thensel ves and
“between the outernost nmain towers and the | ands (or shores) adjacent
thereto, respectively, and a_bridge- girder extending between the |ands (or
shor gsy—tfrreugtTtte TR T TOWET 5 and suspended by the cabl es t hr ough hanger
ropefs. T%a,t i%,gthe bridge-girder is suspended by nmain cabl es through
hanger ? pé% n both sides thereof. Now, in the case of a huge suspension
bri dge, the main towers beconme extrenely high so that vortex induced
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oscillation generates on the bridge and since both sides of the
bri dge-gi rder is suspended. merel y—by-the harger—epes, there—tas—arisemrthe

problemthat flutters generate on the bridge-girder. Accordi ngly, an
object of the present invention is to provide a bridge-girder suspension -
method cagaeRidtt ; PCT/IP96/00645
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controlling the flutters and vortex induced oscillation generating on the
bridge-girder and towers. Disclosure of the Invention A first aspect of the
Bridge-girder suspension nmethod according to the present invention resides
in that where a.bridge-girder is suspended by nmain cabl es supported by main
towers thrwoghstésger ropes, a portion around the center OPCHERIGOHS

hori zontal beans nounted in sequence at a plurality of positions on each of
the main towers in the direction of the
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hei ght thereof and both sides of the bridge-girder are connected by
ebH-quel y extendrmgauxttiary cabfes—Further, —a second aspect of the

bri dge-gi rder suspension nethod according to the present invention resides
in that where a bridge-girder is suspended by main cabl es supported by nain
t ower s t hrewadersidse hanger ropes, a portéon around the cent eCTAP9620645 Of
hori zontal beans nounted in sequence at a plurality of positions on each of
the main towers in the direction of the height thereof and both sides of

t he bri dge- :
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éirder are connected by a plurality of auxiliary cables extending obliquely
down to the right side, and a plurality of auxiliary cabl es extending

‘bliquely dowmn to the left side, of the bridge-girder. -2- Still
further, in the above-nenti oned second aspect of
WO 96/31658 PCT/IP96/00645
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t he met hod according to the present invention, the pluralities of right and
deft auwxdliary—eables—havi-hg t helr—H- st eﬂds—eeﬁﬁected to—each—of—the—
hori zontal beans are connected to both sides of the bridge-girder,
respectively, in such a manner that outer the auxiliary cables are |ocated

with res t he center of each of said horizontal beagETliﬂﬁpgloser t he
second en §sﬂh§?éof to the main tower to which the auxiliary'ca 3 are
attached. According to the above-described first and second aspects
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of the bridge-girder suspension nethod of the present invention, a
plurality of auxiliary ctables extending obliquely fromthe central portion
fof each of the horizontal beans down to the right side, and a plurality of
auxi liary cables extending obliquely fromthe central portion of the

hori zont alwbeamesown to the left side, of the bridge-girdePCrapesnesssby
suspend the bridge-girder, so that the torsional natural frequency

i ncreases and therefore, flutters and vortex induced oscillation harnful to
the bridge-girder are controll ed. -
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Further, the horizontal beams arranged vertically along the main tower at

predeterm-ned-intervals are connected to the bridge-girder_by neans of the
auxiliary cables so that the main tower is restrained and thereby the
vortex induced oscillation generating on the main tower is controlled. -3-

WO 96/31658 7 PCT/IP96/00645
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Brief Description of the Drawings Fig. 1 is a schematic perspective view of
a suspension bridge in a first node according to the present invention;
¥ig. 2 is a perspective view of an essential part of the suspension bridge
in the first node, the viewillustrating how auxiliary cables are arranged,;
Fig. 3 is wogsass8showi ng the natural frgequency ratio bet weCHIP680Se of
suspensi on by auxiliary cables and the absence of suspension by aUX|I|ary
cables with respect to the
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bendi ng and torsion of a bridge-girder of the suspension bridge in the
fi i Fig_ A Fig_ 4.is an ildustration of vortex induced
oscillation generating on a main tower of the suspension bridge in the
first node; Fig. 5 is a perspective view of an essential part of a

suspensionvg5&#gﬁ”in a second node according to the presengmhﬂ¥gﬂ&%gﬁ; Fi g.
cll

6 is a perspe ve view of an essential part of a
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suspensi on bridge as a variation of the suspension bridge in the second

nbde; and Fig. 7 1s a schematic perspective view of a conventi onal
Luspension bridge. Best Mddes for Wrking the Invention The present
invention will now be described with -4-

WO 96/31658 : PCT/IP96/0064S
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reference to the acconpanying drawings. First _of all, the first node of the
suspensi on bridge according to the present invention will be described by
‘referring to Figs. 1 through 4. In Fig. 1, reference numeral 1 designates a
suspensi on bridge which conprises main towers 2, nmain cables 3 suspended
anong the MEPMASHers 2 and between the outernpst ones of t RETHRPHISH er s

and | ands adj acent thereto, respectively, and a
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bridge-girder 5 extending between_the | ands_through the main_towers and

~suspended by hanger ropes 4 hangi ng down fromthe main cables 3 at

“predeternmined intervals. Further, with respect to the suspension bridge 1,

a pluralit ‘SW&# zontal beans 6 are nounted on each of the main towers 2

in spaced §b ationships with each other in the directPEHIRISP44E

hei ght of the main towers. Further, the central portion of each of the

hori zont al beﬁf and both sides of the 9r7| dge-girder 5 are connected by
4
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obliquely extending auxiliary cables 7, That_is., the bridge-girder 5 is
suspended by the main cables 3 through the hanger ropes 4 and al so

tonnected to the main tower 2 through the auxiliary cables 7. The auxiliary
cables 7 are arranged to forma triangle (truss) as shown in Fig. 2. O
course, th&@¥AWEry cables 7 are arranged not to intersedCRERISSUer .

For exanple, auxiliary cables 7A are

&5 5/7
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3

connected to the connection of a |lowernost horizontal beam 6A and the | ower
end of a hanger rope 4A which is closest to the main tower 2, auxiliary
Y\cabl es 7B are connected to the connection of a horizontal beam 6B which is
| ocat ed second | owest from bel ow and a hanger rope 4B | ocated second

cl osest t oMMV tower 2, and auxiliary cables 7C are coPCDIRIsH064S t he
connection of a horizontal beam 6C | ocated third | owest '

6 6/7
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from bel ow and a hanger rope 4C |l ocated third closest to the nmain tower 2.
As descri bed above, since the internmediate portion of the bridge-girder 5
s connected (suspended) to the nmain tower 2 by nmeans of a plurality of
auxiliary cables 7, the natural frequency in the torsional first

symet ri calW@96/31688 t he bridge-girder 5 increases. Accordi NgCYIPIcI0064S
possible to control the generation of flutters.harnful to the bridge-girder

5.
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5.

Further, the above-nentioned flutters include a torsional flutter and_ a
bendi ng-torsion coupled flutter. Wth either of these fIthIErs,. wher] tle s
natural frequency in the first symmetrical node increases, *tfieswind~ :
~velocity resulting therefrom becones high. In the case of the bendi ng-
torsion coupled flutter, the suspension nmethod has such an effect as to

I ncrease the frequency ratio between the bending first symetrical node and
tpef][orsi onal first symmetrical nogegcydichrtontri butes to the inhibition

o] utters.

Method of Suspending Bridge-Girder of Suspension Bridge

Technical Field of the Invention

The present invention relateé to a méthod of suspending a
bridge-girder of a suspension bridge and more particularly to
a bridge-girder suspension method capable of controlling the

— generation of flutters on the bridge-girder.

Background Technology
The conventional suspénsion bridge has been constructed
of main towers, cabies suspended among the mgin towers
themselves and between the outermost main towers and the lands
(or shores) adjaceﬂt thereto, respectively, and a bridge-
girder extending between the lands (or shores) through the
main towers and suspended by the cables through hanger ropes.
That is, the bridge—girdef is suspended by main cables
through hanger ropes on both sides thereof.
Now, in the case of a huge suspension bridge, the main
_ towers become extremely high so that vortex induced
oscillation generates on the bridge and since both sides of
the bridge—girder is suspended merely.by theﬂhanger ropes,
there has afisen the problem that flutters generaté on the

bridge-girder.



* 6- In Fig. 3, there are shown the natural frequency ratiQs whep thg ..
connecting position (indicated by x in Fig. 2) of the auxi11ary cablies.”7 =

w _ Wun

and the horizontal beam 6 of the main tower 2 is varied.« [N :£i €,.°3,.+t he _x.,
axi s of abscissa shows the distance fromthe central position of the
hori zontal beam 6

Accordingly, an object of the present invention is to
provide a bridge-girder suspension method capable of
controlling the flutters and vortex induced oscillation

generating on the bridge-girder and towers.

Disclosure of the Invention

A first aspect of the bridge-girder suspension method

according to the present invention resides in that where a

N bridge-girder is suspended by main cables supported by main
towers through hanger ropes, a portion afound the éenter of
each of horizontal beams mounted in sequence at a plurality of
positions on each of the main towers in the direction of the
height thereof and both sides of the bridge-girder are
connected by obliquely extending auxiliary cables.

Further, a second aspect of the bridge-girder suspension
method according to the present invention resides in that
Where a bridge-girder is suspended by main cables supported by
main towers through the hanger ropes, a portion around the
center- of each of horizontal beams mounted in sequence at a
plurality of positions on each of the main towers in the
direction of the height thereof and both sides of the bfidge—
girder are connected by a plurality of auxiliary cables
extending obliquely down to the right side, and a plurality.of
auxiliary cables extending obliquely down to the left side, of

the bridge-girder.



on the pain tower 2 up to the connecting position x of the aquxil.iary.cables
7, and the axis of ordinate shows the natural frequency ratiosinithe .7 &
absence of the auxiliary cables 7. Fromthe graph of Fi g, B4t wel ][ *bg seen

L2 -

~that even when the connecting position of the auxiliary cables 7 to the
hori zontal beam 6 of the main tower 2 is shifted fromthe central position
of the horizontal beam 6, only the natural frequency drops a little and the

effect of contrgliingrdbend UtiRrth@nsdvdindiet Eopedt €6cond aspect of

the method according to the present invention, the pluralities
of right and left auxiliary cables having their first ends
connected to each of the horizontal beams are connected to
both sides of the bridge-girder, respectivély, in such a
manner that outer the auxiliary cables are located with
respect to the center of each of said horizontal beams,'the
closer the second ends thereof to the main tower to which the
N auxiliary cables are atfached.

According to the above-described first and second aspects
of the bridge-girder suspension method of the present
invention, a plurality of auxiliary cables extending obliquely
from the central portion of each of the horizontal beams down
to the right side, and a plurality of auxiliary cables
extending obliquely from the central portion of the horizontal
beam down to the left side, of the bridge-girder to thereby
suspend the bridge-girder, so that the torsional natural
frequency increases and therefore, flutters and vortex induced
oscillation harmful to the bridge-girder are controlled.

Further, the horizontal beams arranged vertically along
the main tower at predetermined intervals are connected to the
bridge-girder by means of the auxiliary cables so that the
main tower is restrained and thereby the vortex induced

oscillation generating on the main tower is controlled.



Further, since the main tower 2 and the bridge-girder 5 are .connecied... ..
through the auxiliary cables 7 at predetermned intervals ih theydi kect'i"ork
of the height of the main tower 2, the main tower 2 is r*est,r,a;n,ed S0 thqt,,
the generation of the vortex induced oscillation as indicated by a broken

line (a) in Fig. 4 can be prevented. Next, the second aspect (node) of the
present invention will be described by referring to Fig. 5. In the

above- des Gyl Jddcsts SOU (G RARS D it Pr esent

Fig. 1 is a schematic perspective view of a suspenéion
bridge in a first mode according to the present invention;
Fig. 2 is a perspective view of an essential part of the
suspension bridge in the first mode, the view illustrating how
auxiliary cables afe arranged;

.Fig. 3 is a graph showing the natural frequency ratio
between the use of suspension by auxiliary cables and the
absence of suspension by auxiliary cables with respect to the
bending and torsion of a bridge-girder of the suspension
bridge in the first mode shown in Fig. 1;

Fig. 4 is an illustration. of vortex induced oscillation
generating on a main tower of the suspension bridge in the
first mode;

Fig. 5 is a perspective view of an essential part of a
sdspension bridge in a second mode according to the preséht
invention;

Fig. 6 is a perspective view of an essential part of a
suspension bridge as a variation of the suspension bridge in
the second mode; and

Fig. 7 is a schematic perspective view of a conventional

suspension bridge.

Best Modes for Working the Invention

The present invention will now be described with



invention, two auxiliary cables fromeach of the horizontal .beans are... .
connected to the bridge-girder with one of the -7- cables beihg : 7F
connected to the right side, and the other being connectﬁd°LQ,the Ieft e
side, of the bridge-girder. However, in the second node of the present

i nvention, a plurality of

x

-

reference to the accompényiﬁg drawings.

First of all, the first mode of the suspension bridge
according to the present invention will be described by
referring to Figs. 1 through 4.

In Fig. 1, reference numeral 1 designates a suspension
bridge which comprises main towers 2, main cables 3 suspended
among the main towers 2 and between the outermost ones of the
main towers and lands adjacent thereto, respectively, and a

\J’. bridge-girder 5 extending between the lands through the main
towers and suspended by hanger ropes 4 hanging down from the
main cables 3 at predeterminéd intervals.

Further, with respect to the suspension bridge 1, a
plurality of horizontal beams 6 are mounted on each of the
main towers 2 in spaced apaft relationships with each other in
the direction of the height of the main towers.

Further, the central portion of each of the horizontal
beams 6 and both sides of the bridge-girder 5 are connected by
obliquely extending auxiliary cabies 7.

That is, the bridge-girder 5 is suspended by the main
cables 3 through the hanger ropes 4 and also connected to the
main tower 2 through the auxiliary cables 7.

The auxiliary cables 7 are arranged to form a triangle
(truss) as shown in Fig. 2.

Of course, the auxiliary cables 7 are arranged not to

intersect each other. For example, auxiliary cables 7A are



{actually tw) auxiliary cables fromeach of the horizontal .beans are... ..
connected to the right side, and the sane nunber of auxi: i@gty-tabkes f46m:>
the horizontal beam are connected to the |left side, of thg Jeidge-girrder.z..
That is, as shown in Fig. 5 there are provided two right-side auxiliary
cables 7 and two left-side auxiliary cables 8 having their first ends
connected to the central portion of each of the horizontal beans 6 on the
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and the lower end of a hanger rope 4A which is closest to the
main tower 2, auxiliary cables 7B are connected to the
connection of a horizontal beam 6B which is located second
lowest from below and a hanger rope 4B located second closest
to the main tower 2, and auxiliary cables 7C are connected to
the connection of a horizontal beam 6C located third lowest
from below and a hanger rope 4C located third closest to the
N main tower 2.

As described above, since the intermediate portion of the
bridge-girder 5 is connected (suspended) to the main tower 2
by means of a plurality of auxiliary cables 7, the natural
frequency in the torsional first symmetrical mode of the
bridge~-girder 5 increases.

Accofdingly, it is possible to control the generation of
flutters harmful to the bridge-girder 5,

Further, the above-mentioned flutters include a torsional
flutter and a bending-torsion coupled flutter. With either of
these flutters, when the natural frequency in the first
symmetrical mode increases, the wind velocity resulting
therefrom becomes high. In the case of the bending— torsion
coupled fluttef, the suspension method has such an effect as
to increase the frequency ratio between the bending first
symmetrical mode and the torsional first symmetrical mode,

which contributes to the inhibition of flutters.



‘8 are connected to both sides of the bridge-girder 5 in such.a.oannet..that,
as .the first ends of the auxiliary cables |eave away fr@mthe tenigi of "t e
horizontal beam 6 to which they are attached, they are cormect®d* t.a*the . ..
bridge-girder at positions closer to the main tower 2 at positions where

t he hanger ropes 4 are attached. For exanple, in Fig. 5 the fixing
position of the second end of one of the auxiliary cables 8 | ocated outside

the center of the Mg, 20Ntde REURS drouP L hafutdle fiedudncy ratios
when the connecting pésition (indicated by x in Fig. 2) of the
auxiliary cables 7 and the horizontal beam 6 Qf the main tower
2 is varied. 1Imn Fig. 3,.the axis of abscissa shows the
distance from the central position of the horizontal beam 6
on the main tower 2 up to the connecting position x of the
auxiliary cables 7, and the axis of ordinate shows the natural
frequéncy ratio.in the absence of the.auxiliary cables 7.

(N From the graph of Fig. 3 it will be seen that even when
the connec£ing position of the auxiliary cables 7 to the
horizontal beam 6 of the main tower 2 is shifted from the
central position of the horizontal beam 6, only the natural
frequency drops a little aﬁd the effect of controlling the
flutter can still be expected.

Further, since the main tower 2 and the bridge-girder 5
are connected through the auxiliary cables 7 at predetermined
intervals in the direction of the height of the main.towér 2,
the main tower 2 is restrained so that the generation of the
vortex induced oscillation as indicated by a broken 1iné (a)
in Fig. 4 can be prevented.

Next, the second aspect (mode) of the present invention
will be described by referring to Fig. 5.

In the above-described first mode (aspect) of the pfesent
invention, two auxiliary cables from each of the horizontal

beams are connected to the bridge-girder with one of the



position of the hanger rope 4a which is closer to the naln tower 2.than the

connecting position (the fixing position of the hanger riope” 4a) of Ehe -
second end of the other of the auxiliary cables 7 | ocat eq. tnmawn the tentar
of the hori zontal - 8- beam 6.

cables being connected to the right side, and the other being
connected to the left side, of the bridge-girder. However, in
the second mode of the present invention, a plurality of
(actually two) auxiliary cables from each éf the.horizontal
beams are connectéd to the right side, and the same number of
auxiliary cables from the horizontal beam are connected to the
left side, of the bridge-girder.
That is, as shown in Fig. 5, there are provided'two
NS right-side auxiliary cables 7 and two left-side auxiliary
cables 8 having their first ends connected to the central
ﬁortion of each of the horizontal beams 6 on the main tower 2.

Further, the second ends of these auxiliary cables 7 and
8 are connected to both sides of the bridge-girder 5 in such a
manner that, aslthe first ends of the auxiliary cables leave
away from the center of the hbrizontal beam 6 to which they
are attached, they are connected to the bridge-~-girder at
positiohs closer to the main tower 2 at positions where the
hanger ropes 4 are attached.

For example, in Fig. 5, the fixing position of the second
end of one of the auxiliary cables'é located outside the
center of the horizontal beam 6 is located at the fixing
position of the hanger rope 4a which is closer to the main
tower 2 than the connecting position (the fixing position of
the hanger rope 4a) of the second end of the other of the

auxiliary cables 7 located toward the center of the horizontal



Further., as shown in Fig. 6, the two auxiliary cables 7 and-8 provi.ded.for
each of the right and left sides of the bridge-girder 53wy be: spaged,-apart
fromeach other by a predeterm ned distance s. |In the abovecloahnery.*"where..a
plurality of auxiliary cables 7 and 8 for connecting the horizontal beam 6
and each side of the bridge-girder 5 an effect greater than the flutter
controlling effect by the first node of the present invention can be

obt ai ned. peam 6.

Further; as shown in Fig. 6, the two auxiliary cables 7
and 8 provided fér each of the right and left sides of the
bridge-girder 5 may be spaced apart from each other by a
predetermined distance s.

In the above manner, where a plurality of auxiliary
cables 7 and 8 for connecting the horizontal beam 6 and eaéh
side of the bridge-girder 5, an effect greater than the

N flutter controlling effect by the first mode of the present
invention can be obtained.

According to the above-described bridge-girder suspension
method, since the bridge-girder is suspended by the auxiliary
cables extending from a portion around the center of each of
the horizontal beams mounted on the main tower toward both
sides of the bridge-girder, the torsional natural frequency
increases and accordingly, it is possible to control the
flutters and vortex induced oscillation harmful to the bridge-
girder.

Further, since the horizontal beams arranged in spaced
apart relationships with one another in the direction of the
height of the main tower are connected to the bridge-girder by
means of the auxiliary cables, thg main tower is restrained
and accordingly, vortex induced oscillation generating on the
main tower can be controlled.

Still further, even where pluralities of auxiliary cables



Accordi.ng to the above-described bridge-girder suspension. method, since the
bri.dge-girder is suspended by the auxiliary cables extenldisng 43 oft.a:portipsn
around the center of each of the horizontal beans nount éd.”an.4he” nal it ower
toward both sides of the bridge-girder, the torsional natural frequency

i ncreases and accordingly, it is possible to control the flutters and
vortex induced oscillation harnful to the bridge- girder. Further, since

t he horiZQQ%@JgPﬁ@ﬂ@e@fﬁéﬂSeﬂiéﬂtSﬂﬁ&eﬂeft sides, respectively, the same

or more effect can be obtained therefrom.

Possibility of Industrial Usé
As described above, the method of suspending a bridge-
girder of a suspension bridge according to the present
invention.is suitable for suspending the bridge-girder of a
huge suspension bridge having tall main towers and accompanied
N\, with a flutter and vortex induced oscillation on the.bridge-

girder.

-10-



apart relationships with one another in the direction of -tfhe-height_ of-the
mai.-n tower are connected to the bridge-girder by neans af theauxtltrary .-
cables, the main tower is restrained and accordingly, vdci'ex-dnhdluced 5 .i..
oscillation generating on the main tower can be controlled. Still further,
even where pluralities of auxiliary cables -9-

WHAT IS CLAIMED IS:

1. A method of suspending a bridge-girder of a
suspension bridge, which method is characterized in that where
the bridge-girder is suspended by main cables supported by
main towers through hanger ropes, a portion around the center
of each of horizontal beams mounted in sequence at a plurality
of positions on each of the main towers in the direction of
the height thereof and both sides of the bridge-girder are

\¢’ connected by means of obliquely extending auxiliary cables.

2. A method of suspending a bridge-girder of a
suspension bridge, which method is characterized in that where
the bridge-girder is suspended by main cables supported by
main towers through hanger ropes, a portion around the center
of each of horizontal beams méunted in sequence at a plurality
of positions on each of said main towers in the direction of
the height thereéf and both sides of éaid bridge-girder are
connected by a plurality of auxiliary cables extending
obliquely down to.the right side,.and by a plurality of
auxiliary cables extending obliquely down to the left side of
the bridgé-girder.

3. A method of suspending a bridgé-girdér of a
suspension bridge according to Claim 2, wherein with respect
to the auxiiiary cables having their first ends connected to
each of said horizontal beams and their second ends connected

to both sides of said bridge-girder, the outer the auxiliary

11 T O )




are arranged both right and |eft sides, respectively, the sanme or nore
effect can be obtained therefrom Possibili ty of Industrial-"Us€ As " s
descri bed above, the nethod of suspending a bridge- gi rder: of =@ suspe:nS|Qn
bri dge according to the present invention is suitable fof” stispéidifig the -
bridge-girder of a huge suspension bridge having tall main towers and
accorrpanl ed with a flutter and vortex induced oscillation on the bridge-

cables are located from the center of each of said horizontal
beams, the closer the second ends thereof to said main tower

to which said auxiliary cables are attached.

* c L M S * :
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girder. -10-  WHAT IS CLAIMED IS: 1. A nethod of suspending a
bri-dge- gi rder of a suspension bridge, which method is characierize
where the bridge-girder is suspended by main cables supgorted by: **

ABSTRACT
A method of suspending a bridge-girder of a suspension
bridge is provided. The method is characterized in that where
the bridge~girder is suspended by main cables supported by
main towers through hanger ropes, the central portion of each
of a ﬁlurality of horizontal beams mounted on each of the main
towers in spaced part relationships with one another
vértically are connected to the lateral sides of the bridge-
7 girder by means of obliquely extending auxiliary cables 7.
According to this suspension method, the torsional natural
frequency of the bridge-girder increases so that the flutters
and vortex induced oscillation harmful to the bridge-girder

are controlled.

-13-



mai n towers through hanger ropes, a portion around the center of each of
hori zontal beams nmounted in sequence at a plurality of posiins: Oon: eaeh of
the main towers in the direction of the height thereof and both si*des of.”
the bridge-girder are connected by neans of obliquely extendi’ng” adxiliafy”
cables. 2. A nmet hod of suspending a bridge-girder of a suspension bridge,
whi ch nethod is characterized in that where the bridge-girder is suspended
by main cabl es supported by main towers through hanger ropes, a portion

around the center

FIG.1
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of each of horizontal beans nounted in sequence at a plurality of positions
on.each of said main towers in the direction of the hei ght «{ hereof ang-both
sides of said bridge-girder are connected by a plurality of.auxiditary .°.
cabl es extending obliquely down to the right side, and by a plural ity of*™”
auxi liary cabl es extending obliquely down to the left side of the
bridge-girder. 3. ‘A nmet hod of suspending a bridge-girder of a suspension

bri dge according to Claim2, wherein V\AF.‘T Ge.SZect




to the.auxiliary cables having their first -ends connected to each of said
hori zontal beans and their second ends connected to both gi-deg of: Sai'dg-«"".
bri dge-girder, the outer the auxiliary cabl es are | ocated” fir am*the .-

center of each of said horizontal beans, the closer the Second ends thei€of

to said main tower to which said auxiliary cables are attached.
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