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Description
BACKGROUND OF THE INVENTION

[0001] The presentinventionrelates tothe use of struc-
tural cables in construction works such as suspension
bridges.

[0002] In a suspension bridge, the deck is supported
via hangers attached to one or more main suspension
cables. Each suspension cable is anchored at both ends
and deviated on one or more pylons erected along the
bridge span. In a cable-stayed bridge, the deck is sup-
ported by a set of cables, called stays, each extending
between a pylon and an anchorage mounted on the deck.
[0003] In most suspension bridges, the main suspen-
sion cables usually consist of a bundle of parallel metallic
wires arranged side by side in a compact configuration.
It has also been proposed to build the main suspension
cables from seven-wire strands, each strand having six
peripheral wires twisted around a central wire (see e.g.
EP-A-0 950 762). Such strand is advantageously sur-
rounded by a plastic sheathing which may further contain
an anti-corrosion product such as grease or wax. That
sort of strand is more frequently used in pre-stressing
applications or to form stays in a cable-stayed construc-
tion (see e.g. EP-A-0 323 285).

[0004] The traction forces to which the cable is sub-
jected are taken up by its metallic wires. For a given load
capacity of the cable, the use of seven-wire strands leads
to a cable having an overall cross-section significantly
larger than a cable consisting of a compact bundle of
parallel wires. Geometrically, the twisting of the wires in
a strand requires more space than the compact stacking
of parallel wires. In addition, the individual sheathing of
the strands also occupies a certain space.

[0005] When the cable must include a large number
of metallic wires, such as in large suspension bridges
where a main cable typically has several thousands of
wires, parallel wires are generally preferred to avoid hav-
ing a too large cross-section of the cable. It is also an
established technology.

[0006] In a cable-stayed arrangement, the load is dis-
tributed between a larger number of stays each having
a smaller number of wires (typically between 100 and
1,000 wires), which makes it more practical to use pre-
fabricated strands. However, it is sometimes required to
minimize the diameter of the stays, in particular for aer-
odynamic reasons. Therefore, parallel wire cables are
sometimes used in cable-stayed works as well.

[0007] However; a shortcoming of parallel wire cables
is the bulk of their anchorage systems. Usually, the main
cables on major suspension bridges are fabricated in situ
from many steel wires laid out on a catwalk along the
cable line and anchored by looping around a series of
semi-circular cables shoes attached to an anchor block.
Each shoe typically receives more than a hundred wires.
At the anchorage, the cable shoes are distributed over a
large surface and are themselves anchored in a massive
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structure. In addition, the fan distribution of the cable
wires atthe anchorage requires a massive deviation sad-
dle with a support structure to resist large transversal
forces from the deviation of the cable under tension. Most
of the time, the anchorage region is placed on a large
foundation built in the ground.

[0008] Some suspension bridges are of the "self-an-
chored" type, which means that the main suspension ca-
bles are, at one or both of their ends, anchored by means
of an anchoring system mounted on the bridge deck.
[0009] Such a suspension bridge is discussed in doc-
ument DE-A-147104, disclosing the features of the pre-
amble of claim 1.

[0010] In such a case, the forces exerted by the sus-
pension cable are taken up by the compression of the
deck and/or by piers built underneath and connected to
the deck by tie-down members. In such an application,
the bulk of the anchorage systems for the suspension
cables is very problematic, so that it may be impossible
to install them on the deck.

[0011] To alleviate these difficulties, it may be consid-
ered to replace a pair of suspension cables by only one
cable forming a loop below the deck in the region where
it connects with the deck. However, such a loop arrange-
ment generates other problems. In particular, it is ex-
tremely difficult, if feasible, to put in place thousands of
individual wires parallel to each other along a path of
several hundreds of meters extending alternately above
and below the deck. In addition, assuming that the latter
difficulty is overcome, very large friction forces are in-
duced in the curvature region where the cable loops un-
der and around the deck to sustain it. Such friction occurs
as the load is applied on the suspension cable, i.e. as
the hangers are attached and tensioned. It may result in
damage to the cable and/or to the deck. Trying to avoid
such damage requires an additional tensioning system
on the lower face of the deck to equalize the traction
forces undergone by the cable below and above the deck,
which further complicates the structure and its construc-
tion.

[0012] In view of these problems, an object of the
present invention is to provide a suspension bridge alle-
viating at least some of the above mentioned problems.

SUMMARY OF THE INVENTION

[0013] The invention thus proposes a suspension
bridge according to claim 1.

[0014] In the anchorage region, groups of seven-wire
are formed to be individually anchored, thus making it
possible to use the technoiogy which has proved efficient
for anchoring stay cables or pre-stressing cables. The
seven-wire units are not stranded like in the latter appli-
cations, so that some features, as discussed later on,
may be helpful to provide a firmer anchorage of the units.
[0015] The anchor block is typically located behind the
supporting structure and aligned on the cable axis, so
that the cable requires no axial deviation and the fan ex-
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pansion of the seven-wire units as they approach the
anchorage can be kept small. The resulting anchorage
is thus very compact.

[0016] Because the seven-wire units are anchored in-
dividually and identically, the performance of the whole
cable anchorage is similar to that of an individual unit
anchorage. It is therefore possible to use this type of an-
chorage for very large parallel wire cables, such as those
used in large suspension bridges.

BRIEF DESCRIPTION THE DRAWINGS
[0017]

- Figures 1 and 2 are elevation and top views, respec-
tively, of a suspension bridge according to the inven-

tion.
- Figure 3 is a cross-sectional view of that bridge,
along plane llI-Ill shown in figure 2.

- Figure4is alongitudinal sectional view of an anchor-
ing region of a cable anchored in accordance with
an embodiment of the invention.

- Figure 5is an end view illustrating the individual an-
chorage of a seven-wire unit.

- Figure 6 is a longitudinal sectional view of the an-
chored unit, along plane VI-VI shown in figure 5.

- Figure 7 is a diagrammatic cross-sectional view of
an anchoring region of the deck in a bridge according
to figures 1-3.

- Figure 8 is a schematic elevation view of a cable-
stayed bridge not forming part of the invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0018] The bridge shown in figures 1-3 has a section
constructed as a suspension bridge of the self-anchored
type with a single pylon 3.

[0019] In that section, the deck 1 is supported by
means of main suspension cables 2 arranged symmet-
rically on both sides of a vertical plane P located in the
middle of the deck (figure 2). Each suspension cable 2
is deviated on a saddle 4 mounted on top of the pylon 3.
Its both ends are anchored on the deck 1 by means of
respective anchoring systems 5. Between the pylon 3
and each anchorage 5, a set of hangers 6 are attached
to the main suspension cable 2 at their upper end, and
to the deck 1 at their lower end. The hangers 6 transmit
the load of the deck 1 to the main cables 2.

[0020] Piers 7 are erected under the deck 1 in the re-
gion of the anchorage systems 5 of the main cables. As
shown diagrammatically in figure 3, tie-down cables or
bars 8 are fixed to each pier 7 and to the deck 1. These
tie-down members 8 are designed to take up the vertical
component of the force exerted by the main cables 2 on
the deck.

[0021] The deck 1 is for example made of concrete,
with a conventional girder configuration as illustrated by
dashed lines in figure 3. In the anchorage region, the
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deck has two lateral extensions made of concrete or
steel, each forming a support structure 10 for the anchor-
ing system 5 of a main cable end. A steel tube 11 extends
through the concrete extension to receive the main cable
2inthe anchorageregion. The guide tube 11 is positioned
when molding the concrete of the support structure 10.
[0022] On the rear side of the anchorage (figures 3-4),
the guide tube 11 is connected to a bearing plate 12,
against which an anchor block 13 is applied. The block
13 and the plate 12 transmit the load of the cable to the
support structure 10.

[0023] The main cable 2 consists of a compact bundle
of parallel metallic wires 15, as shown in the left part of
figure 4. Near the entrance of the guide tube 11, a com-
pacting collar 16 is tightened to keep the wires together
in the running part of the cable.

[0024] In order to make it possible to anchor the wires
15, the anchor block 13 must have a larger cross-section
than the compact bundle forming the running part of the
cable 2. According to the invention, at the exit of the com-
pacting collar 16, the wires 15 are grouped by units of
seven wires, and each of these units is passed through
a respective orifice provided in the block 13 to be an-
chored. These orifices 19 extend parallel to each other
within the block 13. They have a generally cylindrical
shape with a diameter slightly larger than the diameter
of the seven-wire unit 18. On the rear side of the block,
these orifices taper outwardly to have a conical shape
matching the external shape of a conical jaw 20.

[0025] Inordertoguide the seven-wire units 18 parallel
to each other as they approach the rear part of the anchor
block 13 which receives the jaws 20, a deviator 22 may
be housed within the guide tube 11. That deviator con-
sists for instance of a steel plate provided with bores hav-
ing the same pattern as the orifices 19 of the anchor block
13. Each of these bores receives a seven-wire unit to
align it with the direction of its anchoring orifice 19, thus
avoiding undesired bending moments in the anchor block
13. The bores of the deviator 22 may have a rounded
shape at their end facing the running part of the cable,
in order to smoothly guide the seven-wire units 18.
[0026] In another embodiment, the anchor block 13 is
made thicker so that the deviator is embodied as the front
part of the block, with a suitable shape in front of the
guide tube so as to guide the wires.

[0027] The fan-out of the wires between the compact-
ing collar 16 and the deviator 22 can be kept relatively
low. Advantageously, the portion of the cable where the
wires extends parallel to each other between the deviator
22 and the anchor block 13 has a transverse dimension
less than three times larger than the compact bundle
forming the running part of the cable 2. Typically the ratio
of these transverse dimensions will be of the order of 2.
[0028] In a large suspension bridge, the main cable 2
may have between 15,000 and 20,000 individual wires
and an overall diameter of between 0.5 and 1 m. In such
a large bridge, the diameter of the anchor block 13 can
be smaller than 2 meters. This is much more compact
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that what can be achieved with a conventional type of
anchorage, which would have a transverse dimension at
least two to three times larger and which could not be
designed in alignment with the direction of the cable 2.
In that kind of work, the support structure 10 typically has
a thickness of about 20 meters, so that the guide tube
11 can easily accommodate the angular deflection of the
seven-wire units 18 between the compacting collar 16
and the deviator 22.

[0029] Figures 5 and 6 show the configuration of the
conical jaw 20 which grips a seven-wire unit 18 within
the anchor block 13. In the illustrated embodiment, the
jaw consists of three wedge segments 21 each repre-
senting a 120° sector of the generally conical shape. The
three segments are held together by a metallic ring 22
inserted in a peripheral groove 23 provided near the wider
end of the jaw. The jaw has a central cylindrical bore 24
toreceive the seven wires of the unit 18. As is well known,
the inner surface of the wedges 21 may have transverse
corrugations to firmly grip the metallic wires in the axial
bore 24.

[0030] The jaw 20 is quite similar to those used to an-
chor strands of pre-stressing cables or stays. However,
the wires 15 do not have the helical pitch of such strands,
since they run parallel to each other. To secure a good
anchorage of the seven-wire unit 18, the jaw 20 is so
positioned that each wire located in the periphery of the
seven-wire unit is in contact with only one of the wedge
segments 21. Such positioning may be achieved by
means of positioning members 25 inserted in the inter-
vals separating two adjacent wedge segments 21. In the
illustration of figure 5, three positioning members 25 are
respectively inserted in the intervals between the three
wedge segments 21. These positioning members 25 are
in the form of small plates which protrude into the axial
bore 24 to be received in a trough defined between two
adjacent peripheral wires 15. The protruding part has a
pointed shape to be comfortably received in a trough, so
that the interval between two adjacent wedge segments
will never be in contact with one of the wires, thus achiev-
ing the desired property that each wire is in contact with
only one of the wedge segments. The positioning mem-
bers 25 are made of a compressible material, such as a
soft plastic, which is extruded out of the anchoring orifice
19 to allow the wedge segments 21 to tighten.

[0031] It will be appreciated that many types of posi-
tioning means can be used to achieve that property. For
example, it would be enough to provide only one plate-
shaped positioning member 25. It is also possible to dis-
pense with such members within the orifice of the anchor
block, for example by pulling each unit 18 with a jack
fitted with lugs at the entry orifice to guide the orientation
ofthe wire group through the jack wedges, the latter being
aligned with the wedge segments 21 of the anchoring jaw.
[0032] Inaddition, various other types of individual an-
choring means can be used to anchor the seven-wire
units 18 (jaws with 2, 3, 4,.... wedge segments, button
heads, etc.).
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[0033] When a group of seven-wires is clamped in a
cylindrical bore, it may happen that the six peripheral
wires of the group bear against each other without trans-
ferring the clamping action to the central wire (arching
effect). To improve the performance of the anchorage, it
may be judicious to provide a larger cross-section of the
central wire within the anchoring jaw 20.

[0034] In the embodiment of figures 5 and 6, this is
achieved by arranging a sleeve 27 around the central
wire in the portion of the unit 18 gripped by the jaw 20
and also beyond that portion (so that the wires can be
tensioned by means of a jack having similar gripping
jaws). The sleeve 27 may be metallic, with a wall thick-
ness of about 10% of the wire diameter. The sleeve 27
prevents arching of the peripheral wires, by virtue of its
compression during wedging by transversal gripping
forces imposed on the outer wires, thus gripping the cen-
tral wires by friction.

[0035] Alternatively, it is possible to use two types of
wires 15 to construct the main cable 2 : a first type of wire
has a diameter of, say, 5.0 mm and a second type of
wire, in a proportion six times smaller, having a diameter
of, say, 5.1 mm. When forming a seven-wire unit 18 for
the anchorage, the central wire is selected from the wires
of the second type, and the six peripheral wires are of
the first type.

[0036] Another advantage of the proposed anchoring
method is that it makes it easy to provide an efficient
dehumidification system to protect the metallic wires from
corrosion. To do so, the volume containing the wires 15
of the cable is sealed, and dry air is admitted and circu-
lated within that volume in order to prevent contact be-
tween the steel wires and rain or condensation water and
to eliminate any humidity within the cable.

[0037] The sealing of the running part of the cable is
conventionally performed by wrapping an elastomer strip
29 (e.g. made of "neoprene") helically around the com-
pact bundle of wires to form an air-tight envelope. Before
the neoprene wrapping, a metallic wire may be wound
around the cable, with contiguous coils, to mechanically
protect the wires 15 when objects hit the cable. At the
transition with the guide tube 11 near the anchorage, a
sealing boot 30 made of an elastomer material such as
neoprene, is fitted around the cable and sealingly con-
nected to the neoprene wrapping 29 and to the exterior
of the guide tube 11. At the rear of the anchor block 13,
an air-tight cover 31 is placed and fixed to the block 13
or to the bearing plate 12. The cover 31 is provided with
an air inlet opening 32 to admit dry air within the volume
of the cable occupied by the metallic wires 15.

[0038] It will be appreciated that such a dry air dehu-
midification system is very difficult to use in the case of
a conventional anchorage which requires a large fan-out
of the wires and a deviation saddle.

[0039] As shown in figures 2 and 3, the supporting
structures 10 of the anchorage systems 5 for the corre-
sponding ends of the two main suspension cables 2 are
located symmetrically at opposite ends of a transverse
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beam 35 belonging to the deck 1. The tie-down members
8 are fixed to that beam 35 and to the piers 7.

[0040] Pre-stressing cables are placed within the
transverse beam 35. These pre-stressing cables extend
longitudinally in the beam 35, i.e. transversely in the deck
1. They compensate for the bending moments under-
gone by the beam 35 due to the leverage resulting from
the distance between the attachment points of the main
cable 2 and of the tie-down members 8 on both sides of
the deck. Notwithstanding, it will be noted that the rela-
tively compact layout of the proposed anchorage makes
it possible to position the attachment of the tie-down
members 8 practically under the anchorage, which min-
imizes those moments, hence reducing the need for pre-
stressing.

[0041] Advantageously, the pre-stressing cables pro-
vided in the transverse beam 35 may have an arrange-
ment such as shown in figure 7, suitable for reinforcing
the mounting of the anchoring systems 5. These pre-
stressing cables press the anchorage supporting struc-
tures 10 against the beam 35 to secure their connection
to the deck 1. They also reinforce the concrete region
through which the guide tube 11 extends. In the example
of figure 7, some pre-stressing cables follow paths 37
which surround the guide tube 11 cast in the supporting
structure 10 before extending in the longitudinal direction
of the beam 35. Other pre-stressing cables follow paths
38 which circumvent the guide tube 11. The pre-stressing
cables may be tensioned and anchored on a pad 39 lo-
cated atthe upper surface of the deck 1. Other pre-stress-
ing arrangements are of course usable.

[0042] In a cable-stayed bridge, as illustrated in figure
8, the deck 1 is supported by stay cables 2 distributed
on both sides of a pylon 3. Each stay cable 2 is signifi-
cantly smaller in diameter than the main suspension ca-
bles referred to previously. A large stay typically include
a few hundreds of metallic wires.

[0043] Once the number of wires of a stay cable is set,
the parallel wire compact configuration ensures the min-
imum cross-section of the stay, hence its minimum sen-
sitivity to the wind. The anchorages 40 of the stay (for
simplicity, only one pair of anchorages is shown on figure
8) are advantageously executed as described previously
(though with smaller dimensions than in the case of a
main suspension cable).

[0044] Accordingly, the numerous anchorages 40 dis-
tributed along the deck of the cable-stayed bridge can
be kept relatively compact, thus simplifying the structure
of the deck and the aesthetics of the bridge.

Claims

1. A suspension bridge, comprising a suspension sys-
tem, a deck (1), and at least one pylon (3), wherein
the suspension system includes at least two suspen-
sion cables (2) for supporting said deck (1), said sus-
pension cables being deviated on the pylon (3),
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hangers (6) each attached to the deck (1) and to a
respective suspension cable (2) and anchoring
means connecting the suspension cables (2) to the
deck (1) characterized in that the anchoring means
comprise two anchoring systems (5) mounted sym-
metrically on two sides of the deck (1) for anchoring
respective ends of two suspension cables (2) relative
responsive support structure (10), and pre-stressing
means (37-39) to exert a transversal pre-stressing
effort on the deck (1) in a region (35) extending be-
tween the two anchoring systems (5),

and wherein with respect to each anchoring system

(5):

said anchoring system (5) comprises an anchor
block (13) bearing against the corresponding
support structure (10), the suspension cable (2)
connected by means of said anchoring system
(5) comprises a compact bundle of parallel me-
tallic wires (15), at least part of the wires are
distributed into seven-wire units (18) in a portion
of said suspension cable (2) adjacent to the an-
chor block (13), and the seven-wire units (18)
are individually anchored on the anchor block
(13).

A suspension bridge as claimed in claim 1, wherein
the pre-stressing means comprise pre-stressing ca-
bles having respective paths (37-38) defined in the
deck (1), at least some of said pre-stressing cables
having portions extending through said support
structure (10) to reinforce the mounting of the an-
choring systems (5).

A suspension bridge as claimed in claim 1 or 2,
wherein the seven-wire units (18) are anchored by
conical wedge action.

The suspension bridge as claimed in claim 3, where-
in the wires (15) of the bundle are of substantially
identical diameter, and wherein a sleeve (27) is
placed around a central wire of a seven-wire unit (18)
in a portion of the unit gripped by a conical jaw (20)
in the anchor block.

The suspension bridge as claimed in claim 3, where-
in the bundle of wires (15) includes wires of a first
type of substantially even diameter and wires of a
second type having a larger diameter than the wires
of the first type, and wherein each seven-wire unit
(18) comprises six wires of the first type arranged
around a wire of the second type.

The suspension bridge as claimed in any one of
claims 3to 5, whereinthe anchoring means comprise
jaws (20) of generally conical shape for respectively
anchoring the seven-wire units (18), each jaw having
a central cylindrical bore (24) and comprising an as-
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sembly of wedge segments (21) each representing
an angular sector of the conical shape, the jaw being
introduced into a complementary orifice of the an-
chor block (13) with the seven-wire unit extending
through its cylindrical bore, and wherein the jaw is
so positioned that each wire (15) located in the pe-
riphery of the seven-wire unit is in contact with only
one of the wedge segments.

The suspension bridge as claimed in claim 6, where-
in the jaw (20) is positioned by means of at least one
positioning member (25) arranged in a interval sep-
arating two of the wedge segments (21), the posi-
tioning member having a portion protruding within
the cylindrical bore (24) to be accommodated in a
trough formed between two wires (15) in the periph-
ery of the seven-wire unit (18).

The suspension bridge as claimed in any one of the
foregoing claims, wherein said portion of said cable
adjacent to the anchor block comprises afirst section
where the seven-wire units (18) spread from the
compactbundle arrangement to deviator means (22)
and a second section where the seven-wire units
extend parallel to each other from the deviator
means to the anchor block (13).

The suspension bridge as claimed in claim 8, where-
in the second section of said cable portion has a
transverse dimension less than three times larger
than said compact bundle.

The suspension bridge as claimed in any one of the
foregoing claims, wherein said portion of said cable
adjacent to the anchor block extends through a tube
(11) mounted on the support structure (10) and con-
nected to a bearing plate (12) against which the an-
chor block (13) is applied.

The suspension bridge as claimed in any one of the
foregoing claims, further comprising means (29-31)
for sealing a volume containing the metallic wires
(15) of said cable (2), and air circulation means (32)
to admit dry air within said volume for protection
against corrosion of the wires.

The suspension bridge as claimed in claim 11,
wherein said portion of bridge cable adjacent to the
anchor block extends through a tube (11) mounted
on the support structure (10) and connected to a
bearing plate (12) against which the anchor block
(13) is applied, and wherein the sealing means com-
prise an air-tight envelope (29) wrapped around the
bundle of wires, a sealing boot (30) fitted between
the wrapped envelope and said tube, and an air-tight
cover (31) placed over the anchor block.

The suspension bridge as claimed in claim 12,

6]
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wherein the air circulation means comprise air inlet
means (32) arranged on said cover (31).

Patentanspriiche

1.

Hangebriicke, die ein Hangesystem, ein Deck (1)
und mindestens einen Pylon (3) umfasst, wobei das
Hangesystem mindestes zwei Hangeseile (2) zum
Abstlitzen des Decks (1), wobei die Hangeseile (2)
am Pylon (3) umgelenkt werden, Hanger (6), die je-
weils am Deck (1) und am jeweiligen Hangeseil (2)
befestigt sind, und Verankerungsmittel, die die Han-
geseile (2) mit dem Deck (1) verbinden, umfasst, da-
durch gekennzeichnet, dass die Verankerungs-
mittel zwei Verankerungssysteme (5), die symme-
trisch an beiden Seiten des Decks (1) zur Veranke-
rung der jeweiligen Enden von zwei Hangeseilen (2)
bezuglich der jeweiligen Stitzstrukturen (10) ange-
bracht sind, und Vorspannungsmittel (37-39), um ei-
ne Quervorspannungskraft in einem sich zwischen
den beiden Verankerungssystemen (5) erstrecken-
den Bereich (35) an das Deck (1) anzulegen, um-
fassen, und in Bezug auf jedes Verankerungssy-
stem:

das Verankerungssystem (5) einen Ankerblock
(13) umfasst, der an der entsprechenden Stlitz-
struktur (10) anliegt,

jedes Hangeseil (2) ein kompaktes Biindel von
parallelen Metalldrahten (15) umfasst,
zumindest ein Teil der Drahte zu siebendrahti-
gen Einheiten (18) in einem Teil des Hangeka-
bels (2) neben dem Ankerblock (13) verteilt ist,
und

die siebendrahtigen Einheiten (18) einzeln am
Ankerblock (13) verankert sind.

Héangebriicke nach Anspruch 1, wobei die Vorspan-
nungsmittel Vorspannungsseile umfassen, die je-
weils im Deck (1) definierte Bahnen (37-38) haben,
wobei zumindest einige der Vorspannungsseile Tei-
le aufweisen, die sich durch die Stiitzstruktur (10)
erstrecken, um die Befestigung der Ankersysteme
(5) zu verstarken.

Hangebriicke nach Anspruch 1 oder 2, wobei die
siebendrahtigen Einheiten (18) durch die Wirkung
eines konischen Keils verankert sind.

Héngebriicke nach Anspruch 3, wobei die Drahte
(15) des Biindels einen im Wesentlichen gleichen
Durchmesser aufweisen und wobei eine Hilse (27)
um einen zentralen Draht einer siebendrahtigen Ein-
heit (18) herum in einem Teil der Einheit platziert ist,
der durch eine konische Spannbacke (20) im Anker-
block geklemmt ist.
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Héangebriicke nach Anspruch 3, wobei das Blindel
aus Drahten (15) Drahte einer ersten Art mitim We-
sentlichen gleichem Durchmesser und Drahte einer
zweiten Art mit einem gréReren Durchmesser als die
Drahte der ersten Art enthalt, und wobei jede sie-
bendrahtige Einheit (18) sechs Drahte der ersten Art
umfasst, die um einen Draht der zweiten Art herum
angeordnet sind.

Hangebriicke nach einem der Anspriiche 3 bis 5,
wobei die Verankerungsmittel Spannbacken (20) all-
gemein konischer Form zur jeweiligen Verankerung
der siebendrahtigen Einheiten (18) umfassen, wobei
jede Spannbacke eine mittlere zylindrische Bohrung
(24) aufweist und eine Anordnung von Keilsegmen-
ten (21) umfasst, die jeweils einen Winkelsektor der
konischen Form darstellen, wobei die Spannbacke
in eine komplementére Offnung des Ankerblocks
(13) eingefiihrt wird, wobei sich die siebendrahtige
Einheit durch ihre zylindrische Bohrung erstreckt,
und wobei die Spannbacke so positioniert ist, dass
jeder Draht (15), derim Umfang der siebendrahtigen
Einheit angeordnet ist, nur eines der Keilsegmente
beruhrt.

Hangebriicke nach Anspruch 6, wobei die Spann-
backe (20) mittels mindestens eines Positionier-
glieds (25) positioniert ist, das in einem zwei Keil-
segmente (21) trennenden Zwischenraum angeord-
net ist, wobei das Positionierglied einen Teil auf-
weist, der in der zylindrischen Bohrung (24) vorragt,
um in einer zwischen zwei Drahten (15) im Umfang
der siebendrahtigen Einheit (18) ausgebildeten Rin-
ne aufgenommen zu werden.

Héangebriicke nach einem der vorhergehenden An-
spriiche, wobei der Teil des Seils neben dem Anker-
block einen ersten Abschnitt, in dem sich die sieben-
drahtigen Einheiten (18) von der kompakten Bin-
delanordnung zum Umlenkmittel (22) ausbreiten,
und einen zweiten Abschnitt, in dem sich die sieben-
drahtigen Einheiten vom Umlenkmittel parallel zu-
einander zum Ankerblock (13) erstrecken, umfasst.

Hangebriicke nach Anspruch 8, wobei der zweite
Abschnitt des Kabelteils eine Querabmessung auf-
weist, die kleiner ist als das Dreifache des kompak-
ten Biindels.

Hangebriicke nach einem der vorhergehenden An-
spruche, wobei sich der Teil des Kabels neben dem
Ankerblock durch ein an der Stitzstruktur (10) an-
gebrachtes Rohr (11) erstreckt, das mit einer Lager-
platte (12) verbunden ist, an die der Ankerblock (13)
anliegt.

Hangebriicke nach einem der vorhergehenden An-
spruche, weiterhin mit Mitteln (29-31) zum Abdichten
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eines die Metalldréhte (15) des Seils (2) enthalten-
den Volumens und Luftzirkulationsmitteln (32) zum
Einlassen von trockener Luft in das Volumen, um die
Drahte gegen Korrosion zu schitzen.

Hangebriicke nach Anspruch 11, wobei sich der
Briickenseilteil neben dem Ankerblock durch ein an
der Stitzstruktur (10) angebrachtes Rohr (11) er-
streckt, das mit einer Lagerplatte (12) verbundenist,
an die der Ankerblock (13) anliegt, und wobei die
Dichtungsmittel eine luftdichte Hulle (29), die um das
Drahtbindel herum gewickelt ist, eine zwischen der
umwickelten Hulle und dem Rohr angebrachte Dich-
tungsmanschette (30) und eine ber dem Anker-
block platzierte luftdichte Abdeckung (31) umfassen.

Hangebriicke nach Anspruch 12, wobei die Luftzir-
kulationsmittel an der Abdeckung (31) angeordnete
Lufteinlassmittel (32) umfassen.

Revendications

2.

Pont suspendu, comprenant un systéme de suspen-
sion, un tablier (1), et au moins un pylone (3), dans
lequel le systéeme de suspension comprend au moins
deux cables de suspension (2) pour supporter ledit
tablier (1), lesdits cables de suspension étant déviés
sur le pyléne (3), des suspentes (6) chacune fixée
au tablier (1) et a un céble de suspension respectif
(2) et des moyens d’ancrage reliant les cables de
suspension (2) au tablier (1), caractérisé en ce que
les moyens d’ancrage comprennent deux systemes
d’ancrage (5) montés de maniére symétrique sur
deux cétés du tablier (1) pour ancrer des extrémités
respectives de deux cables de suspension (2) par
rapport a des structures de support respectives (10),
et des moyens de précontrainte (37 a 39) pour exer-
cer un effort de précontrainte transversale sur le ta-
blier (1) dans une région (35) s’étendant entre les
deux systemes d’ancrage (5),

et dans lequel concernant chaque systéme d’ancra-

ge (5) :

ledit systeme d’ancrage (5) comprend un bloc
d’ancrage (13) s’appuyant contre la structure de
support correspondante (10), le cable de sus-
pension (2) relié au moyen dudit systeme d’an-
crage (5) comprend un faisceau compact de fils
métalliques paralléles (15), au moins une partie
des fils est distribuée dans des unités a sept fils
(18) dans une portion dudit cable de suspension
(2) adjacente au bloc d’ancrage (13), et les uni-
tés a septfils (18) sontindividuellement ancrées
sur le bloc d’ancrage (13).

Pont suspendu selon larevendication 1, dans lequel
les moyens de précontrainte comprennent des ca-
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bles de précontrainte ayant des chemins respectifs
(37 et 38) définis dans le tablier (1) au moins certains
desdits cables de précontrainte ayant des portions
qui s’étendent a travers ladite structure de support
(10) pour renforcer le montage des systémes d’an-
crage (5).

Pont suspendu selon la revendication 1 ou 2, dans
lequel les unités a sept fils (18) sont ancrées par une
action de cale conique.

Pont suspendu selon larevendication 3, dans lequel
les fils (15) du faisceau ont un diameétre sensiblement
identique, et dans lequel un manchon (27) est placé
autour d’un fil central d’'une unité a sept fils (18) dans
une portion de I'unité serré par un mors conique (20)
dans le bloc d’ancrage.

Pont suspendu selon larevendication 3, dans lequel
le faisceau de fil (15) comprend des fils d’'un premier
type ayant un diameétre sensiblement régulier et des
fils d’'un second type ayant un diameétre plus grand
que les fils du premier type, et dans lequel chaque
unité a sept fils (18) comprend six fils du premier
type agencés autour d’un fil du second type.

Pont suspendu selon I'une quelconque des reven-
dications 3 a 5, dans lequel les moyens d’ancrage
comprennent des mors (20) ayant une forme géné-
ralement conique pour ancrer respectivement les
unités a sept fils (18), chaque mors ayant un alésage
cylindrique central (24) et comprenant un ensemble
de segments de cale (21) représentant chacun un
secteur angulaire de la forme conique, le mors étant
introduit dans un orifice complémentaire du bloc
d’ancrage (13), 'unité a sept fils s’étendant a travers
son alésage cylindrique, et dans lequel le mors est
positionné de sorte que chaque fil (15) situé a la pé-
riphérie de 'unité a sept fils est en contact avec un
seul des segments de cale.

Pont suspendu selon larevendication 6, dans lequel
le mors (20) est positionné au moyen d’au moins un
organe de positionnement (25) agencé dans un in-
tervalle séparant deux des segments de cale (21),
'organe de positionnement ayant une portion en
saillie dans I'alésage cylindrique (24) a loger dans
un creux formé entre deux fils (15) a la périphérie de
l'unité a sept fils (18).

Pont suspendu selon 'une quelconque des reven-
dications précédentes, dans lequel ladite portion du-
dit cable adjacente au bloc d’ancrage comprend une
premiére section ou les unités a sept fils (18) s’éta-
lent depuis I'agencement de faisceau compact vers
un moyen de déviation (22) et une seconde section
ou les unités a sept fils s’étendent de maniére pa-
ralléle les unes aux autres depuis le moyen de dé-
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viation vers le bloc d’ancrage (13).

Pont suspendu selon la revendication 8, dans lequel
la seconde section de ladite portion de cable a une
dimension transversale quasiment trois fois plus
grande que ledit faisceau compact.

Pont suspendu selon I'une quelconque des reven-
dications précédentes, dans lequel ladite portion du-
dit cable adjacente au bloc d’ancrage s’étend a tra-
vers un tube (11) monté sur la structure de support
(10) et reliée a une plaque d’appui (12) contre la-
quelle le bloc d’ancrage (13) est appliqué.

Pont suspendu selon I'une quelconque des reven-
dications précédentes, comprenant en outre des
moyens (29 a 31) pour étanchéifier un volume con-
tenant les fils métalliques (15) dudit cable (2), et un
moyen de circulation d’air (32) pour faire entrer de
I'air sec dans ledit volume pour une protection contre
la corrosion des fils.

Pont suspendu selon la revendication 11, dans le-
quel ladite portion de cable de pont adjacente au
bloc d’ancrage s’étend a travers un tube (11) monté
sur la structure de support (10) et reliée a une plaque
d’appui (12) contre laquelle le bloc d’ancrage (13)
est appliqué, et dans lequel les moyens d’étanchéi-
fication comprennent une enveloppe étanche a l'air
(29) enroulée autour du faisceau de fils, un soufflet
d’étanchéité (30) ajusté entre I'enveloppe enroulée
etledit tube, et un couvercle étanche al'air (31) placé
sur le bloc d’ancrage.

Pont suspendu selon la revendication 12, dans le-
quel le moyen de circulation d’air comprend un
moyen d’entrée d’air (32) agenceé sur ledit couvercle
(31).
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