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(54) BRIDGE CABLE FIXING STRUCTURE (57) ABSTRACT 

(76) Inventors: HISASHI DAIGUJI, 
KANAGAWA-KEN (JP); MAKOTO An object of the present invention is to provide a bridge 
TOMIMOTO, KANAGAWA-KEN (JP) cable ?xing structure in Which an outer diameter and a 

thickness of the ?xing plate for use in accepting a tensile 
load of the cable can be reduced and an anchor socket can 

EIEIZICIIELC be reduced. A solving means ‘in accordance with the present 
RESTON VA 20191 invention consists in the bridge cable ?xing structure in 

’ Which the press ?xing grips are ?xed to the terminal ends of 

( * ) Notice; This is a publication of a Continued pros- the PC steel tWisted Wires and the side ends of the press 
ecution application (CPA) ?led under 37 ?xing grips are engaged With the ?xing plate inside the 
CFR 1.53(d). anchor socket, Wherein one side of the ?xing plate is formed 

With insertion holes of about same diameter from each other 
(21) Appl' NO‘: 09/366,705 into Which the PC steel tWisted Wires are inserted, at the 

(22) Filed Aug- 2 1999 other side of it are opened and communicated press ?xing 
' ’ grip engaging holes to Which outer circumferential surfaces 

Publication Classi?cation of the press ?xing grips are closely contacted on axial lines 
of the insertion holes and then the side ends and the outer 

(51) Int. Cl.7 ............................ .. E04C 5/08; E01D 11/00 circumferential surfaces of the press ?xing grips are closely 
(52) US. Cl. .............................. .. 14/21; 14/22; 52023.13 contacted With and engaged With the ?xing plate. 

Correspondence Address: 

DlRECTlON OF LOAD 

llllllllj 
5 77 5 7 SlDE 
‘L! V 

NEUTRAL 
AXIS \ 

\ 
\ 

L 

l 

a 
TENSlLE 
SIDE 

6 6 4 1 



Patent Application Publication Nov. 15, 2001 Sheet 1 0f 4 US 2001/0039686 A1 

FIG. 1 
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BRIDGE CABLE FIXING STRUCTURE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to a structure for ?xing a 
terminal end of a cable for supporting a bridge beam of a 
skeW bridge or a cable for supporting a hanging structure, 
and more particularly, an improvement about a press ?xing 
grip system in Which a press ?xing grip is ?xed to a terminal 
end of the PC steel tWisted Wire constituting a cable and the 
press ?xing grip is engaged With and ?xed to a ?xing plate 
?xed to an inner side of an anchor socket. 

[0003] 2. Description of the Related Art 

[0004] Cables 3 for supporting a bridge beam 11 in the 
skeW bridge shoWn in FIG. 1 are made such that a desired 
number of bundles of the PC steel tWisted Wires are bundled 
and as a system employed for ?xing the terminal ends of the 
Wires noWadays, there is provided a press ?xing grip system. 

[0005] The press ?xing grip system is constructed such 
that a ?xing plate 2‘ is ?xed inside the anchor socket 1‘ as 
shoWn in FIG. 8 and the end part of the press ?xing grip 5‘ 
?xed to an outer side of the terminal end of each of the PC 
steel tWisted Wires 4‘ is engaged With an edge of each of 
insertion holes passed through and opened at the ?xing plate 
2‘ and then ?xed. Then, the PC steel tWisted Wires inserted 
into and passed through the ?xing plate except the central 
part thereof are inclined in a slant manner and ?xed in such 
a Way that they may be dispersed from the central part 
toWard an outside part in a radial direction. 

[0006] The aforesaid related art structure is a structure in 
Which a tensile load of the cable is supported by the ?xing 
plate and a press ?xing grip press ?xed and ?xed to an 
outside part of a terminal end of the PC steel tWisted Wire 
and further epoxy resin (APS compound) 8 is fed into a 
space betWeen the press ?xing grips arranged outside the 
?xing plate to endure against a varying stress caused by an 
active load. 

[0007] Accordingly, in this case, the ?xing part capable of 
being endured against a tensile load is de?ned as a ?xing 
part having a range extending up to the end part of the press 
?xing grip engaged With the ?xing plate, resulting in that a 
thickness T‘ at the ?xing part is formed thick. 

[0008] In addition, since the bundled PC steel tWisted 
Wires are ?xed in an inclined state in such a Way that the 
press ?xing grips are dispersed in a radial direction, a center 
at an inlet side of the insertion hole and a center at an outlet 
side of the insertion hole opened at the ?xing plate are 
displaced and then a diameter L‘ of the ?xing plate is also set 
to be large. 

[0009] If a thickness and a diameter of the ?xing plate are 
set to be large, it is naturally required to provide a large 
siZed anchor socket having the ?xing plate installed therein 
and their siZes may in?uence against its handling Work at 
site. 

[0010] This invention has been invented in reference to the 
problem of the related art described above and it is an object 
of the present invention to provide a bridge cable ?xing 
structure in Which an outer diameter and a thickness of a 
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?xing plate for accepting a tensile load of the cable can be 
reduced and a siZe of the anchor socket can be decreased. 

SUMMARY OF THE INVENTION 

[0011] A technical means applied by the present invention 
in order to solve the aforesaid problem consists in a bridge 
cable ?xing structure in Which some press ?xing grips are 
?xed to terminal ends of PC steel tWisted Wires and the side 
ends of the press ?xing grips are engaged With the ?xing 
plate inside an anchor socket, Wherein insertion holes of 
about same diameter into Which PC steel tWisted Wires are 
inserted are opened at one side of said ?xing plate and the 
press ?xing grip engaging holes to Which the outer circum 
ferential surfaces of the press ?xing grips are closely con 
tacted on axis lines of said insertion holes are communicated 
With and opened at the other side of said ?xing plate, and the 
side ends and the outer circumferential surfaces of the press 
?xing grips are closely contacted to and engaged With the 
?xing plate. 

[0012] A large number of insertion holes (?xing grip 
engaging holes on co-axial lines) opened at the ?xing plate 
are arranged such that their axes are set in parallel With a 
center of the ?xing plate and equally spaced apart around the 
?xing plate in a radial direction. 

[0013] In addition, the press ?xing grip engaging holes at 
the ?xing plate are opened at least a half of or more than half 
of the thickness of the ?xing plate. 

[0014] Further, the aforesaid ?xing plate may be applied 
as either a separate structure Which is separate from the 
anchor socket or an integral structure Which is integral With 
the socket. 

[0015] In accordance With the aforesaid means, if the 
circumferential edge at the side part of the ?xing plate Where 
the insertion holes are opened is supported by the anchor 
socket and a tensile load is applied to the cables, one side 
Where the insertion holes are formed is applied as a tensile 
side and the other side Where the ?xing grip engaging holes 
at the opposite side are opened is applied as a compression 
side With a center of the thickness of the ?xing plate (a 
neutral axis) being applied as an interface. Then, the ?xing 
grips inserted into the ?xing grip engaging holes formed at 
the compression side are pushed With the hole circumfer 
ential Wall surfaces of the ?xing grip engaging holes so as 
to prevent the ?xing grips from being pulled out of the PC 
steel tWisted Wires and their diameters from being expanded 
(bulged out). With such an arrangement as above, the ?xing 
grips are integrally assembled With the ?xing plate. 

[0016] Accordingly, it can be considered that some ?xing 
grips arranged and ?xed to the compression side of the ?xing 
plate have effective sectional area, thereby it becomes pos 
sible that a lost amount of section caused by opening the 
?xing grip engaging holes is restricted to a minimum 
amount and a thickness of the ?xing plate can be made thin 
as compared With that of the related art structure. 

[0017] Further, the ?xing grips can be integrally 
assembled With the ?xing plate under the aforesaid con?gu 
ration and each of the insertion holes is opened in parallel 
With the center of the ?xing plate, resulting in that a diameter 
of the ?xing plate can be made small as compared With that 
of the related art structure. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a front elevational vieW for showing one 
example of a bridge structure. 

[0019] FIG. 2 is a front elevational vieW With a part being 
broken away for shoWing one preferred embodiment of the 
present invention. 

[0020] FIG. 3 is an enlarged side elevational vieW for 
shoWing a ?xing plate (section). 

[0021] FIG. 4 is a sectional vieW taken along a line (4)-(4) 
of FIG. 3. 

[0022] FIG. 5 is an illustrative vieW for shoWing a relation 
betWeen a ?xing plate and a press ?xing grip. 

[0023] FIG. 6 is an illustration for shoWing a deformation 
of a ?xing plate (a ?xing section) When a tensile force is 
applied to it. 

[0024] FIG. 7 is a schematic vieW for shoWing another 
preferred embodiment of a ?xing structure of the present 
invention. 

[0025] FIG. 8 is a sectional vieW for shoWing the structure 
of the related art. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0026] Referring noW to the draWings, some preferred 
embodiments of the present invention Will be described as 
folloWs. 

[0027] FIG. 2 shoWs a structure in Which a ?xing plate is 
?xed to an anchor socket and some PC steel tWisted Wires 
are ?xed to the ?xing plate, as shoWn in draWing, Wherein 
reference numeral 1 denotes an anchor socket, its outer 
shape is constituted to have a stepped cylindrical shape, its 
inner side is formed With a tapered hole 1a and a linear 
cylindrical hole 1b continuous With its large diameter side, 
a disc-shaped ?xing plate 2 is ?tted to and ?xed to the linear 
cylindrical hole 1b and then cables 3 having some PC steel 
tWisted Wires bundled in parallel from each other are 
engaged With and ?xed to the ?xing plate 2. 

[0028] Engaging and ?xing of some cables 3 against the 
?xing plate 2 are carried out such that a press ?xing grip 5 
is pressed and ?xed to an outside part of a terminal end of 
each of the PC steel tWisted Wires 4 constituting the cables 
3, each of the press ?xing grips 5 is engaged With and 
integrally formed With the ?xing plate 2. 

[0029] As shoWn in FIGS. 3 and 4, the aforesaid ?xing 
plate 2 is a disc having a predetermined thickness, Wherein 
insertion holes 6 having a substantial same diameter as an 
outer diameter of each of the PC steel tWisted Wires 4 
constituting the cables 3 are opened or formed in parallel 
With a center of the ?xing plate 2 at one side thereof (a 
tensile side), the other side of the ?xing plate 2 (a compres 
sion side) is formed With press ?xing grip engaging hole 7 
positioned on an axial line of the insertion hole 6 and having 
a substantial same diameter as an outer diameter of the press 

?xing grip 5 press ?tted to a terminal end of the PC steel 
tWisted Wire 4, and, a depth (a length) of the press ?xing grip 
engaging hole 7 is at least a half of or more than half of 
thickness of the ?xing plate 2, and the insertion hole 6 and 
the press ?xing grip engaging hole 7 are opened to be 
communicated to each other. 
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[0030] The press ?xing grip 5 to be pressed and ?xed to an 
outside part of the terminal end of the PC steel tWisted Wire 
4 may be a Well-knoWn one having a smooth inner surface, 
although it may also be applicable that a thread 5a is 
threadably formed at an inner surface of about half length of 
an entire length of the grip as shoWn in FIG. 4, sintered and 
the remaining half of it is formed With a smooth ?at surface 
5b as found in the related art. This press ?xing grip 5 can be 
adapted for a pulling action of high tension force (a tensile 
load) at the section Where the thread 5a is formed and it can 
be suf?ciently applied to the galvaniZed PC steel tWisted 
Wires of Which slip Was con?rmed in the related art press 
?xing grip. Then, Within a range of designed load, a strength 
can be assured at the smooth ?at cylinder part, an in?uence 
of the pressing against the PC steel tWisted Wires can be 
restricted as much as possible, an in?uence against a fatigue 
strength can be reduced and a strength can be assured at the 
?at smooth cylinder part, resulting in that a transfer of stress 
toWard the threaded cylinder can be reduced. 

[0031] In the method for pressing and ?xing the press 
?xing grip 5 against the outside part of the terminal end of 
the PC steel tWisted Wire 4, a pressing and ?tting machine 
provided With a hydraulic cylinder is applied. 

[0032] The pressing and ?tting machine is operated such 
that the PC steel tWisted Wire is inserted into a center of die, 
the press ?xing grip is ?xed and installed to the PC steel 
tWisted Wire passed through the die, an axial end of the press 
?xing grip is pushed into the die With a head connected to 
and ?xed to a piston rod of the hydraulic cylinder through a 
pushing rod, thereby an outer diameter of the press ?xing 
grip is metered With an inner diameter of the die and 
fastened, thereby the press ?xing grip is integrally press 
?tted and ?xed to the outside part of the PC steel tWisted 
Wire. 

[0033] In this case, in order to cause an outer diameter (a 
diameter) of the press ?xing grip after its press ?xing to be 
smaller than that of the related art, the material having a 
higher strength than that of the related art press ?xing grip 
Was used. Along With this application, a length of a linear 
line part (a parallel part) of the minimum diameter part Was 
changed to be longer (by more than 10 mm) than that of the 
minimum diameter part of the die in the related art. With 
such an arrangement as above, after the press ?xing grip is 
press ?xed, it is possible to prevent the press ?xing grip from 
being curved. 

[0034] Accordingly, it is possible to constitute the press 
?xing grip to be ?xed and engaged positively to the press 
?xing grip engaging hole 7 of the ?xing plate 2. 

[0035] Then, referring to FIGS. 5 and 6, a relation 
betWeen the aforesaid ?xing plate 2 and the press ?xing grip 
5 for the PC steel tWisted Wires 4 Will be described. For a 
sake of convenience in understanding of the present inven 
tion, the draWings illustrate one clearance betWeen the 
anchor socket 1 and the ?xing plate 2 and the other clearance 
betWeen the ?xing plate 2 and the press ?xing grip 5, 
although actually each of the members is closely contacted 
from each other. 

[0036] FIG. 5 shoWs a state in Which the ?xing plate 2 is 
?tted to and ?xed to the linear cylindrical hole 1b of the 
anchor socket 1, the PC steel tWisted Wires 4 are inserted into 
the insertion holes 6 of the ?xing plate 2 and the press ?xing 
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grips 5 ?xed to the outside parts of the terminal ends of the 
PC steel tWisted Wires 4 are ?xed and closely contacted With 
the press ?xing grip engaging holes 7. Under this state, When 
a tensile force is acted in a direction of load, the ?xing plate 
2 is supported by the anchor socket 1 at its outer circum 
ferential edge, deformed as shoWn in the draWing, an 
opening side of the insertion hole 6 becomes a tensile side 
and an opening side of the press ?xing grip engaging hole 7 
becomes a compression side, the press ?xing grips 5 posi 
tioned at the compression side rather than a neutral axis are 
integrally formed While their outer circumferential surfaces 
are being closely contacted With the circumferential Wall 
surfaces of the press ?xing grip engaging holes 7, resulting 
in that the press ?xing grip part can be assumed to have an 
effective sectional area, thereby a loss of the sectional 
surface at the press ?xing grip engaging holes 7 opened at 
the ?xing plate 2 can be restricted to a minimum value and 
a thickness T of the ?xing plate 2 can be made thin as 
compared With that of the related art product (refer to FIG. 
8). 
[0037] That is, When the aforesaid ?xing plate 2 is 
deformed, a compression force in a direction of diameter is 
acted upon the circumferential Wall of the press ?xing grip 
engaging hole 7 to Which the press ?xing grip 5 is ?xed so 
as to restrict the press ?xing grip against its expanding in its 
diameter (bulged out) and then the press ?xing grip and the 
?xing plate 2 are integrally assembled. 

[0038] Then, an effect caused by reducing a thickness T 
and a diameter L of the aforesaid ?xing plate 2 is made such 
that as compared With that of our related art (for example, in 
the case of the cable comprised of 37 PC steel tWisted Wires), 
the thickness T Was reduced by about 20% and the diameter 
L Was also reduced by about 20%, along With these reduc 
tions, an outer diameter of the anchor socket Was also 
reduced by about 20% and its conversion into Weight 
shoWed a reduction of about 30%. 

[0039] Although the aforesaid preferred embodiment of 
the present invention has been described in reference to the 
preferred embodiment in Which the ?xing plate 2 is separate 
from the anchor socket 1, the ?xing plate may be integrally 
formed With the socket. 

[0040] Its constitution Will be described in brief as fol 
loWs, Wherein as shoWn in the schematic ?gure of FIG. 7, 
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a ?xing plate 9‘ is integrally formed With a ?xing part 9 and 
then a fatigue improving socket 10 is connected to and 
integrally assembled With the ?xing part 9 through a 
threaded structure. Arrangement of the structure shoWn in 
FIG. 7 enables a manufacturing cost to be reduced and its 
manufacturing property to be improved. 

[0041] The ?xing structure for the bridge cable of the 
present invention is made such that the press ?xing grip and 
the ?xing plate can be integrally assembled, thereby a 
thickness of the ?xing part as Well as its diameter can be 
reduced by about 20% as compared With those of the related 
art structure, and its converted Weight can be reduced by 
about 30%. 

[0042] Accordingly, a handling of the product in Working 
at construction site may be facilitated and its Workability can 
be improved. 

[0043] Having described speci?c examples of the inven 
tion With reference to the accompanying draWings, it Will be 
appreciated that the present invention is not limited to those 
precise embodiments, and that various changes and modi 
?cations can be effected therein by one of ordinary skill in 
the art Without departing from the scope of the invention as 
de?ned by the appended claims. 

What is claimed is: 
1. A bridge cable ?xing structure in Which press ?xing 

grips are ?xed to terminal ends of PC steel tWisted Wires and 
the side ends of the press ?xing grips are engaged With the 
?xing plate inside an anchor socket, Wherein insertion holes 
of about same diameter into Which PC steel tWisted Wires are 
inserted are opened at one side of said ?xing plate and the 
press ?xing grip engaging holes to Which the outer circum 
ferential surfaces of the press ?xing grips are closely con 
tacted on axis lines of said insertion holes are communicated 
With and opened at the other side of said ?xing plate, and the 
side ends and the outer circumferential surfaces of the press 
?xing grips are closely contacted to and engaged With the 
?xing plate. 

2. A bridge cable ?xing structure according to claim 1, 
Wherein the press ?xing grip engaging holes at said ?xing 
plate are opened at least a half of or more than half of the 
thickness of said ?xing plate. 

* * * * * 


