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Evento: 378
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Via Nacional
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No. Solicitud Internacional PCT/CN2013/072925
Fecha de Presentacion Internacional 20/03/2013

Como resultado del examen de fondo realizado, con fundamento en el Articulo 45 de la
Decision 486 de la Comision de la Comunidad Andina, se comunica;

1. Documentos estudiados

2.

Descripcion: Rad. N° 14-097052-00000-0000 07/mayo/2014
Reivindicaciones: Rad. N° 14-097052-00000-0000 07/mayo/2014
Dibujos: Rad. N° 14-097052-00000-0000 07/mayo/2014
Prioridad: CN 201210074357.5 20/marzo/2012

Analisis de la Prioridad

Se acepta la reivindicacion de prioridad porque ésta solicitud fue presentada dentro del
plazo establecido (Art. 9 D 486) y su contenido técnico corresponde con el de la prioridad
reivindicada.
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3. Objeto de la invencién

De acuerdo con lo establecido en el numeral 1.2.2.2 del Capitulo Primero del Titulo X de la
Circular Unica para efectos del examen de patentabilidad, se tendra en cuenta la tasa
pagada por el solicitante al momento de comenzar el examen para las reivindicaciones
adicionales; esto es que cuando la solicitud contenga mas de diez (10) reivindicaciones y
no se haya pagado la tasa complementaria, sélo se estudiaran las cubiertas por la tasa
pagada. Por lo tanto, se estudiaran las reivindicaciones 1 a 17.

Titulo de la solicitud: “Una estructura de bloqueo anti-deslizante y un sillin de cable del
puente atirantado que tiene la estructura” (Fl. 1).

El problema planteado en esta solicitud, consiste en lograr una estructura de bloqueo
antideslizante que proporcione una fuerza anti-deslizante constante desde la construccion
del puente, su etapa de operacion e inclusive en momentos posteriores.

Para resolver este problema técnico, la solicitud en estudio propone una estructura de
bloqueo anti-deslizante que consta de un barril de proteccion, un blogue antideslizante
dispuesto dentro del barril de proteccién y un elemento asegurador para bloquear el
bloque antideslizante.

El objeto de la presente solicitud se relaciona con la Clasificacion Internacional de
Patentes (CIP): E 01 D 19/14.

4. De la solicitud de patente
Reivindicaciones (Art 30 D 486, Art 22 PCT)
El capitulo reivindicatorio no es claro porque:

e las expresiones: “..para soportar los cables formados por n filamentos de acero...”, “...
para el anti-deslizamiento...”, *“...para bloquear el bloque anti-deslizante...”
(reivindicacion 1), “...para que pasen los filamentos de acero...” (reivindicacion 4), “...y
esta configurado para asegurar y combinar con el filamento de acero (1).”
(reivindicacion 6); describen funciones, efectos, ventajas o resultados a alcanzar, los
cuales no son aspectos susceptibles de patente. Para mayor claridad, el producto
reclamado se debe definir técnicamente mediante sus caracteristicas estructurales. Se
sugiere al solicitante eliminar las expresiones citadas.

e Las expresiones: “al menos” o “por lo menos” (reivindicaciones 1, 7 y 13), son
imprecisas, por lo cual no permiten distinguir la invencién del estado de la técnica. Se
sugiere al solicitante eliminar las expresiones citadas.

¢ No es clara la dependencia de la reivindicacion 7 y 13 respecto a las reivindicaciones 1
a 6, toda vez que estas reivindicaciones se refieren a sillines del cable de puente
atirantado en donde se disponen las estructuras de bloqueo anti-deslizantes, mas sin
embargo estos sillines ya supondrian un objeto diferente a la estructura de bloqueo
antideslizante como tal. De acuerdo con lo anterior, estas reivindicaciones deberian ser
independientes ya que describen creaciones diferentes. En consecuencia, se sugiere
reemplazar las expresiones: “de acuerdo con cualquiera de las reivindicaciones 1-6" y
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“mencionado anteriormente” por las caracteristicas constructivas de la estructura de
bloqueo.

e Se presenta un error de transcripcion en la reivindicacién 13 toda vez que se utiliza el
nuamero de referencia (12) para designar al tubo interior. De acuerdo con los dibujos, el
namero de referencia correcto es (11). Se sugiere al solicitante realizar las
correcciones correspondientes.

5. Determinacion del Estado de la Técnica
El estado de la técnica se determin6 con base en la fecha de presentacion de la solicitud

de prioridad: marzo 20 de 2012, y se encontraron los siguientes documentos que anticipan
el objeto de esta solicitud:

item Documento Titulo Fecha de Publicacién
‘End termination means in a tension leg and a
D1 US 2005/0169702 | coupling for use between such and end termination 04/Agosto/2005

and connecting point’

‘Cable- stayed bridge rope saddle with anti-slip

D2 CN201695336 X 05/Enero/2011
structure
D3 CN2658212Y Low tower stayed—(_:abl_e brldge’ cable saddle ith 24/Noviembre/2004
anti-skid achor
D4 US 6'487.757 System for connecting a structural cable to a 03/Diciembre/2002

building wotk structure’

El documento D1' divulga unos medios de terminaciéon para piernas de tensién (10), las
cuales estan construidas por un numero de filamentos (5) que constituyen los elementos
gue soportan las cargas de las piernas de tension (10) (resumen).

El documento D2?divulga un una estructura de blogueo para puentes con una estructura
antideslizante, que se compone de unos alambre de acero, con un cilindro protector y una
pieza conectora (resumen).

El documento D33 divulga un sistema de bloqueo para puentes con una estructura
antideslizante que incluye un sillin de cable de puente atirantado y dos anclajes anti-
deslizantes (resumen).

El documento D4*divulga un sistema de conexién para conectar un cable que incluye por
lo menos un alambre para una estructura de construccién y un elemento de la estructura
(resumen).

1 https://docs.google.com/viewer?url=patentimages.storage.googleapis.com/pdfs/US20050169702.pdf

2 https://www.google.ca/patents/CN201695336U?
cl=en&dg=cn201695336&hl=es&sa=X&ei=XkZZVZuDB7GHsQS1sYGQBQ&ved=0CBOQ6AEWAA
3 https://www.google.com.co/patents/CN2658212Y?

cl=en&dq=CN2658212&hl=en&sa=X&ei=aWFbVcypEZKSNo_ZgTA&ved=0CBsQ6AEWAA
4 https://docs.google.com/viewer?url=patentimages.storage.googleapis.com/pdfs/US6487757.pdf

Expediente 14-97052- -2 ler Art 45

Superintendencia de Industria y Comercio: Cra13 No. 27-00 pisos 1,3, 4,5,6,7 y 10- PBX: (571) 5870000
E-mail: contactenos /.co- Bogotd D.C, Colombia
(®) MINCOMERCID
NOUSTRIA ¥ TURISMO

Sefior ciudadano la entidad le ofrece los siguientes canales para hacer seguimiento a su solicitud asi:
Pagina web: www sic gov.co Linea gratuita a nivel nacional; 018000 910165
Centro de atencitn telefénica en Bogotd: 5920400 Kiosco Informatico Centro Comercial Gran Estacién en Bogotd




‘. Industria y Comercio TODOS POR UN
r;/SUPERINTENDENCIA NUEVO PAIS

PAZ EQUIDAD EDUCACION

6. Examen de Patentabilidad (Art 14 D486)
Novedad (Art 16 D486)
La reivindicacién 1 consiste en: “Una estructura de bloqueo anti-deslizante, configurada

para soportar los cables formados por n filamentos de acero...” (Ver pagina 24 del
radicado N°14-097052-00000-0000).

Comparacion de las caracteristicas técnicas esenciales, con las del estado de la técnica:

Caracteristicas esenciales D1

Medios de terminacion final en
una pierna de tensién
caracterizados por:

Una estructura de  bloqueo
antideslizante caracterizada por:

Un barril de proteccion provisto con
una pieza que conecta el barril de | Una parte de conexion (21)
proteccion en un extremo del | conectada al punto (20) (Fig. 4;
mismo, en al menos un cilindro | Parrs. [0048] y [0049]).

hueco.

La parte de conexién (21) recibe
el cuerpo (16) (Fig. 4; Parrs.
[0048] y [0049]).

Una pieza de proteccion (25) (Fig.
4; Parr. [0051)).

El cilindro hueco se inserta y se fijja | Cada filamento (5) se pasa a
en al menos una parte de los | través de una terminacién de
filamentos de acero de n filamentos | camisa (9) (Figs. 4 y 5; Parr.
de acero con los extremos de los | [0041]).

mismos alineados.
Un extremo del bloque anti- | Un extremo del cuerpo (16) esta
deslizante estd en un contacto | en un contacto cercano con una
cercano con una cara del extremo | cara del extremo de las camisas
del cilindro hueco. (9) (Fig. 4).

El bloque antideslizante esta | El cuerpo (16) tiene un numero
provisto de un orificio pasante a | de aberturas (8) correspondientes
través del cual pasan los filamentos | al nimero de filamentos (5) (Figs.
de acero. 4; Parr. [0036]).

Un bloque anti-deslizante dispuesto
dentro del barril de proteccion.

Un elemento asegurador.

De acuerdo con la tabla anterior, las caracteristicas esenciales de la estructura de la
reivindicacion 1 habian sido divulgadas previamente en el documento D1, por lo tanto, la
materia reivindicada no es nueva.

Asimismo, el documento D1 divulga las caracteristicas de las reivindicaciones
dependientes asi:

e Reivindicacion 4: El cuerpo (16) comprende una superficie exterior con medios de
conexion, como por ejemplo ranuras anulares (16a) que interactian con las
nervaduras anulares (21a) (Figs. 4; Parr. [0048]).

¢ Reivindicacion 6: Las camisas (9) son cilindros con orificios a través de su interior,

en la que dicho orificio tiene la misma forma de seccion transversal que el filamento
de acero (Fig. 5).

La reivindicacién 7 consiste en: “Un sillin de cable del puente atirantado, que comprende
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un montaje de tubo individual que esta formado por...” (Ver pagina 25 del radicado N° 14-

097052-00000-0000).

Comparacion de las caracteristicas técnicas esenciales, con las del estado de la técnica:

Caracteristicas esenciales

D1

D2

Un sillin de cable de puente
atirantado caracterizado por:

Medios de terminacion final en
una pierna de tension
caracterizados por:

Cable puentes atirantados con
estructura antideslizante
caracterizado por:

Un montaje de tubo individual que
estd formado por x tubos
individuales conectados entre si.

Un montaje de tubo individual que
esta formado por x tubos
individuales (5) conectados entre
si (Figs. 4y 5; Parr. [0041]).

Un montaje de tubo individual que
estd formado por x tubos
individuales conectados entre si
(Fig. 1; reivindicacion 1).

El montaje con un extremo fijado
con una pieza que conecta el tubo
individual.

El montaje con un extremo fijado
con una pieza que conecta el
tubo individual (Figs. 4)

El montaje con un extremo fijado
con una pieza que conecta el
tubo individual (Figs. 1y 2).

Una o dos estructuras de bloqueo
antideslizantes.

Un cuerpo (16) (Fig. 4; Parrs.
[0048] y [0049)).

Una o dos estructuras de bloqueo
antideslizantes (Figs. 1y 2).

La pieza que conecta el barril de
proteccion de la estructura de
blogueo anti-deslizante esta
conectada con la pieza que
conecta el tubo individual mediante
un conector.

La pieza que conecta el cuerpo
(16) de la estructura de bloqueo
anti-deslizante estd conectada
con la pieza que conecta el tubo
individual mediante un conector

(Fig. 4).

La pieza que conecta el barril de
proteccién de la estructura de
blogueo  anti-deslizante  esta
conectada con la pieza que
conecta el tubo individual
mediante un conector (Figs. 1y
2).

Un cilindro hueco esta acoplado al
tubo individual del montaje de tubo
individual.

Un cilindro hueco (9) esta
acoplado al tubo individual del
montaje de tubo individual (Fig.
4).

Un cilindro hueco (3) esta
acoplado al tubo individual del
montaje de tubo individual (Figs.
1y 2; reivindicacion 1).

De acuerdo con la tabla anterior, las caracteristicas esenciales de la estructura de la
reivindicacion 7 habian sido divulgadas previamente en los documentos D1 y
D2, por lo tanto, la materia reivindicada no es nueva.

Asimismo, los documentos D1 y D2 divulgan las caracteristicas de las reivindicaciones

dependientes asi:

¢ Reivindicacion 8: El numero de filamentos de acero fijados con el cilindro hueco es
m, los rangos de los valores de m, n y x se seleccionan entre cualquier numero
entero de 1 — 1000, y que satisfagan la formula de m<n<x (D2: reivindicacion 1).

¢ Reivindicacion 9: Una estructura de bloqueo anti-deslizante que esta conectado a
un extremo del montaje de tubo individual, y el otro extremo de montaje de tubo
individual se une a un mando de conexién (100) por un conector (D2: Figs. 1y 2).

e Reivindicacion 10: hay dos estructuras de blogueo anti-deslizante que estan
conectadas respectivamente a ambos extremos del montaje de tubo individual (D2:

Figs. 1y 2).
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¢ Reivindicacion 11: los conectores son pasadores de conexién, pernos o remaches
(D2: Figs. 1y 2; reivindicacion 4).

e Reivindicacion 12: el tubo individual esta hecho de acero, plasticos, cauchos o
materiales sintéticos (D2: reivindicacion 4).

Nivel inventivo (Art18 D486)

La reivindicacion 13 consiste en: “Un sillin de cable del puente atirantado, que comprende
un montaje de tubo individual que esta formado por...” (Ver pagina 25 del radicado N° 14-

097052-00000-0000).

Comparacion de las caracteristicas técnicas esenciales, con las del estado de la técnica:

Caracteristicas esenciales

D1

D3

Un sillin de cable de puente
atirantado caracterizado por:

Medios de terminacion final en
una pierna de tension
caracterizados por:

Sistema de bloqueo para puentes
con una estructura antideslizante
caracterizado por:

Un tubo exterior, un tubo interior
situado dentro del tubo exterior.

No menciona.

Un tubo exterior, un tubo interior
situado dentro del tubo exterior

(Fig. 2).

Dos placas de separacion fijadas
en ambos extremos del tubo
exterior y el tubo interior.

La capa de separacion de
filamentos que esta provista con un
orificio individual para pasar los
filamentos de acero.

Placas de separacion fijadas en
ambos extremos del tubo exterior
y el tubo interior. La capa de
separaciéon de filamentos que
esta provista con un orificio
individual para pasar los
filamentos de acero (Fig. 4).

B R
W T

No menciona.

Una o dos estructuras de bloqueo
anti-deslizantes.

Un cuerpo (16) (Fig. 4; Parrs.
[0048] y [0049]).

Una o dos estructuras de bloqueo
anti-deslizantes (Fig. 1;
Reivindicacion 1).

La pieza que conecta el barril de
proteccion de la estructura de
bloqueo anti-deslizante esta
conectada con la placa de
separacién de filamentos mediante
un conector.

La pieza que conecta el cuerpo
(16) de la estructura de bloqueo
anti-deslizante estd conectada
con la placa de separacion de
filamentos mediante un conector

(Fig. 4).

Un cilindro hueco acoplado con un
orificio individual sobre la placa de
separacion de filamentos.

Un cilindro hueco (11) acoplado
con un orificio individual sobre la
placa de separacion de
filamentos (Fig. 4).

No menciona.
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Los documentos D1 y D3 se consideran el estado de la técnica cercano a la invencion
definida en la reivindicacion 13 porque divulgan medios de terminacion final en una pierna
de tensién y un sistema de bloqueo para puentes con una estructura antideslizante.

La diferencia entre la invencién, definida en la reivindicacién 13 y el sistema de D1
consiste en un tubo exterior y un tubo interior situado dentro del tubo exterior.

La diferencia entre la invencion, definida en la reivindicacion 13 y el sistema de D2
consiste en las placas de separacion de filamentos que esta provista con un orificio
individual para pasar los filamentos de acero.

El efecto que logra el incluir un tubo exterior y un tubo interior situado dentro del tubo
exterior es que mejora la proteccion de los filamentos en su interior.

Por lo tanto, el problema técnico objetivo que pretende resolver esta invencion se puede
formular asi: “cdmo modificar el sistema conocido en D1 para mejorar la proteccion de los
filamentos en su interior”.

Sin embargo, un tubo exterior y un tubo interior situado dentro del tubo exterior para
mejorar la proteccién de los filamentos en su interior, ya esta divulgada en el documento
D3 que se refiere a un tubo exterior, un tubo interior situado dentro del tubo exterior (Fig.
2).

En consecuencia, la persona del oficio normalmente versada en la materia, incluiria un
tubo exterior, un tubo interior situado dentro del tubo exterior del documento D3 en el
sistema divulgado en el documento D1 para llegar asi al objeto de la reivindicacién 13 de
la solicitud. Por lo cual se considera obvia.

Asimismo, los documentos D1 y D3 divulgan las caracteristicas de las reivindicaciones
dependientes asi:

¢ Reivindicacion 15: Hay una estructura de bloqueo anti-deslizante que esta
conectada a un extremo del tubo exterior y el tubo interior, y los otros extremos del
tubo exterior y el tubo interior unidos al manguito de conexién mediante un conector
(D3: Fig. 1).

¢ Reivindicacion 16: Dos estructuras de bloqueo anti-deslizante que estan conectadas
respectivamente a ambos extremos del tubo exterior y el tubo interior (D3: Fig. 1).

Vale la pena agregar, que es bien conocido en la técnica que las juntas pueden tener
pasadores de conexion, pernos o remaches®. Por lo tanto, la reivindicacién 17 no contiene
caracteristicas que puedan dar novedad o nivel inventivo a la creacion reclamada.

5 MOTT, Robert. Disefio de Elementos de Maquinas. Disponible en: http:/es.scribd.com/doc/146144833/Diseno-de-Elementos-de-
Magquinas-4ta-Edicion-Robert-L-Mott-pdf
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Comparacion de las caracteristicas técnicas esenciales, con las del estado de la técnica:

Caracteristicas esenciales D1 D4
Una estructura de  blogueo Medios d_e terminacion final en Sistema de conexion _para
antideslizante caracterizada por: una pierna de tension | conectar un cable caracterizado
caracterizados por: por:
Un barril de proteccion provisto con Un barril de proteccién (26)

una pieza que conecta el barril de
proteccion en un extremo del
mismo, en al menos un cilindro
hueco.

Una parte de conexion (21)
conectada al punto (20) (Fig. 4;
Parrs. [0048] y [0049]).

provisto con una pieza que
conecta el barril de proteccion en
un extremo del mismo, en al
menos un cilindro hueco (Fig.4).

Un bloque anti-deslizante dispuesto

La parte de conexion (21) recibe

Un blogue anti-deslizante (12)

. . el cuerpo (16) (Fig. 4; Pérrs. | dispuesto dentro del barril de
dentro del barril de proteccion. [0048] y [0049]). proteccion (26) (Fig.4).
Una pieza de proteccion (25) | Un elemento asegurador (25)

Un elemento asegurador.

(Fig. 4; Parr. [0051]).

(Fig. 4).

El cilindro hueco se inserta y se fija
en al menos una parte de los
filamentos de acero de n filamentos
de acero con los extremos de los
mismos alineados.

Cada filamento (5) se pasa a
través de una terminacion de
camisa (9) (Figs. 4 y 5; Parr.
[0041]).

El cilindro hueco (55) se inserta y
se fija en al menos una parte de
los filamentos de acero de n
flamentos de acero con los
extremos de los mismos
alineados (Figs. 5y 6).

Un extremo del bloque anti-
deslizante estd en un contacto
cercano con una cara del extremo
del cilindro hueco.

Un extremo del cuerpo (16) esta
€n un contacto cercano con una
cara del extremo de las camisas

(9) (Fig. 4).

No menciona.

El bloque antideslizante esta
provisto de un orificio pasante a
través del cual pasan los filamentos
de acero.

El cuerpo (16) tiene un numero
de aberturas (8) correspondientes
al numero de filamentos (5) (Figs.
4; Parr. [0036]).

El bloque antideslizante (12) esta
provisto de un orificio pasante
(20) a través del cual pasan los
filamentos de acero (Fig. 4).

El bloque anti-deslizante es un
montaje de bloque anti-deslizante
que consiste de pequefas
deslizadores con una estructura
separada, y el montaje de bloque
anti-deslizante como una totalidad
tiene una forma cilindrica con
secciones transversales, circular,
eliptica, cuadrangular o hexagonal.
Cada pequefio deslizador esta
provisto de una ranura y las
ranuras en los pequefios
deslizadores estdn adyacentes
entre si alineadas la una con la otra
para encerrar un orificio pasante.

No menciona.

El bloque anti-deslizante (12) es
un montaje de bloque anti-
deslizante que consiste de
pequefias deslizadores con una
estructura separada (15), y el
montaje de bloque anti-deslizante
como una totalidad tiene una
forma cilindrica con secciones
transversales, circular, eliptica,
cuadrangular o hexagonal. Cada
pequefio deslizador esta provisto
de una ranura y las ranuras (20)
en los pequefios deslizadores
estan adyacentes entre  si
alineadas la una con la otra para
encerrar un orificio pasante (Fig.
3).

Los documentos D1 y D4 se consideran el estado de la técnica cercano a la invencion
definida en las reivindicaciones 1 y 2 porque divulgan medios de terminacion final en una
pierna de tensién y un sistema de conexién para conectar un cable.

La diferencia entre la invencién, definida en las reivindicaciones 1y 2 y el sistema de D1
consiste en el bloque anti-deslizante, que es un montaje de bloque anti-deslizante que
consiste de pequeiias deslizadores con una estructura separada, y el montaje de bloque
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anti-deslizante como una totalidad tiene una forma cilindrica con secciones transversales,
circular, eliptica, cuadrangular o hexagonal. Cada pequefio deslizador esta provisto de una
ranura y las ranuras en los pequefios deslizadores estan adyacentes entre si alineadas la
una con la otra para encerrar un orificio pasante.

La diferencia entre la invencion, definida en las reivindicaciones 1 y 2 y el sistema de D4
consiste en un extremo del bloque anti-deslizante estd en un contacto cercano con una
cara del extremo del cilindro hueco.

El efecto que logra el incluir un el bloque anti-deslizante, que es un montaje de bloque
anti-deslizante que consiste de pequefas deslizadores con una estructura separada, y el
montaje de bloque anti-deslizante como una totalidad tiene una forma cilindrica con
secciones transversales, circular, eliptica, cuadrangular o hexagonal. Cada pequefio
deslizador esta provisto de una ranura y las ranuras en los pequefios deslizadores estan
adyacentes entre si alineadas la una con la otra para encerrar un orificio pasante, es que
evita el deslizamiento de los filamentos dentro del sistema.

Por lo tanto, el problema técnico objetivo que pretende resolver esta invencion se puede
formular asi: “cémo modificar el sistema conocido en D1 para evitar el deslizamiento de los
filamentos dentro del sistema”.

Sin embargo, el bloque anti-deslizante, que es un montaje de bloque anti-deslizante que
consiste de pequefas deslizadores con una estructura separada, y el montaje de bloque
anti-deslizante como una totalidad tiene una forma cilindrica con secciones transversales,
circular, eliptica, cuadrangular o hexagonal. Cada pequefio deslizador esta provisto de una
ranura y las ranuras en los pequefios deslizadores estan adyacentes entre si alineadas la
una con la otra para encerrar un orificio pasante para para evitar el deslizamiento de los
filamentos dentro del sistema, ya esta divulgada en el documento D4 que se refiere a El
blogue anti-deslizante (12) es un montaje de bloque anti-deslizante que consiste de
pequefias deslizadores con una estructura separada (15), y el montaje de bloque anti-
deslizante como una totalidad tiene una forma cilindrica con secciones transversales,
circular, eliptica, cuadrangular o hexagonal. Cada pequefio deslizador esta provisto de una
ranura y las ranuras (20) en los pequefios deslizadores estan adyacentes entre si
alineadas la una con la otra para encerrar un orificio pasante (Fig. 3).

En consecuencia, la persona del oficio normalmente versada en la materia, incluiria El
bloque anti-deslizante (12) es un montaje de bloque anti-deslizante que consiste de
pequefias deslizadores con una estructura separada (15), y el montaje de bloque anti-
deslizante como una totalidad tiene una forma cilindrica con secciones transversales,
circular, eliptica, cuadrangular o hexagonal. Cada pequefio deslizador esta provisto de una
ranura y las ranuras (20) en los pequefios deslizadores estan adyacentes entre si
alineadas la una con la otra para encerrar un orificio pasante del documento D4 en el
sistema divulgado en el documento D1 para llegar asi al objeto de las reivindicaciones 1y
2 de la solicitud. Por lo cual se considera obvia.
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Comparacion de las caracteristicas técnicas esenciales, con las del estado de la técnica:

Caracteristicas esenciales

D1

D2

Una estructura de  bloqueo
antideslizante caracterizada por:

Medios de terminacion final en
una pierna de tension
caracterizados por:

Cable puentes atirantados con
estructura antideslizante
caracterizado por:

Un barril de proteccion provisto con
una pieza que conecta el barril de
proteccion en un extremo del
mismo, en al menos un cilindro
hueco.

Una parte de conexion (21)
conectada al punto (20) (Fig. 4;
Parrs. [0048] y [0049]).

Un barril de proteccion (2)
provisto con una pieza que
conecta el barril de proteccion en
un extremo del mismo, en al
menos un cilindro hueco (Figs. 1

y?2).

Un bloque anti-deslizante dispuesto
dentro del barril de proteccion.

La parte de conexion (21) recibe
el cuerpo (16) (Fig. 4; Parrs.
[0048] y [0049)).

anti-deslizante
barril de

Un blogue
dispuesto dentro del
proteccion (Figs.1y 2).

Un elemento asegurador.

Una pieza de proteccion (25)
(Fig. 4; Parr. [0051]).

No menciona.

El cilindro hueco se inserta y se fija
en al menos una parte de los
filamentos de acero de n filamentos

Cada filamento (5) se pasa a
través de una terminacion de
camisa (9) (Figs. 4 y 5; Parr.

El cilindro hueco (3) se inserta y
se fija en al menos una parte de
los filamentos de acero (5) de n

de acero con los extremos de los [0041]). 25[?;?;23 ddee acle(:)r;) Cr%?smlgg

mismos alineados. ) A
alineados (Reivindicacion 1).

Un extremo del bloque anti- | Un extremo del cuerpo (16) esta Un extremo del bloque anti-

deslizante estd en un contacto
cercano con una cara del extremo
del cilindro hueco.

€n un contacto cercano con una
cara del extremo de las camisas

(9) (Fig. 4).

deslizante estd en un contacto
cercano con una cara del extremo
del cilindro hueco (3) (Figs.1y 2).

El bloque antideslizante esta
provisto de un orificio pasante a
través del cual pasan los filamentos
de acero.

El cuerpo (16) tiene un numero
de aberturas (8) correspondientes
al nimero de filamentos (5) (Figs.
4; Pérr. [0036]).

No menciona.

Varios cordoncillos de refuerzo en
el exterior del barril de proteccion.

No menciona.

Varios cordoncillos de refuerzo
(7) en el exterior del barril de
proteccion (Figs.1y 2).

Los documentos D1 y D2 se consideran el estado de la técnica cercano a la invencion
definida en las reivindicaciones 1 y 3 porgue divulgan medios de terminacion final en una
pierna de tensidon y un cable puentes atirantados con estructura antideslizante.

La diferencia entre la invencion, definida las reivindicaciones 1 y 3 y el sistema de D1
consiste en Varios cordoncillos de refuerzo en el exterior del barril de proteccion.

La diferencia entre la invencién, definida en las reivindicaciones 1y 3 y el cable de D4
consiste en un elemento asegurador y un bloque anti-deslizante esté provisto de un orificio
pasante a través del cual pasan los filamentos de acero.

El efecto que logra el incluir los varios cordoncillos de refuerzo en el exterior del barril de
proteccion, es refuerza la estructura de bloqueo antideslizante.

Por lo tanto, el problema técnico objetivo que pretende resolver esta invencion se puede
formular asi: “como modificar el sistema conocido en D1 para reforzar la estructura de

bloqueo antideslizante”.

Sin embargo, los varios cordoncillos de refuerzo en el exterior del barril de proteccion para
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reforzar la estructura de bloqueo antideslizante, ya esta divulgada en el documento D2 que
se refiere Varios cordoncillos de refuerzo (7) en el exterior del barril de proteccion (Figs.1y
2).

En consecuencia, la persona del oficio normalmente versada en la materia, incluiria los
varios cordoncillos de refuerzo en el exterior del barril de proteccién del documento D2 en
el sistema divulgado en el documento D1 para llegar asi al objeto de las reivindicaciones 1
y 3 de la solicitud. Por lo cual se considera obvia.

Las reivindicaciones 7 y 13 fueron afectadas en el numeral 4 de la presente comunicacion.

7. Conclusidn

Los requisitos de Patentabilidad de la presente solicitud estan afectados asi:

item Documento Reivindicaciones afectadas Requisito que afecta

D1 US 2005/0169702 la4,6,7,13 Novedad/Nivel Inventivo

D2 CN201695336 3,7,9,12 Novedad/Nivel Inventivo

D3 CN2658212Y 13, 15,16 Nivel inventivo

D4 US 6'487.757 2 Nivel inventivo
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En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta (60) dias
contados a partir del dia siguiente de la fecha de notificacion de la presente comunicacion.
En caso de no dar respuesta al presente requerimiento, o0 si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Se invita al solicitante se sirva indicar, si asi lo considera, su renuncia al término faltante de
sesenta (60) dias para dar respuesta a este requerimiento y presentarla por escrito.

Finalmente, se le recuerda al solicitante que si como respuesta a este requerimiento llegara
a modificar el capitulo reivindicatorio y éste contenga mas de diez (10) reivindicaciones, no
pagard la tasa de modificacidbn voluntaria pero si la correspondiente al pago por
reivindicacion adicional.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica No. 10 de 2001.

Director de Nuevas Creaciones (E)

El anterior requerimiento fue notificado por fijacion en lista, de fecha 2015-06-02

Elabord: Monica Andrea Gutierrez Almonacid
Revisé: Sonia Andrea Diaz Pirazan
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57) ABSTRACT

An end termination means for tension legs (10) of non-
metallic materials like composite material is disclosed. The
tension leg (10) is constructed of a number of strands (5) that
constitute the load carrying elements of the tension leg (10).
The strands (5) are twisted (laid) about the longitudinal axis
of the tension leg (10) by a predetermined laying length and
each strand (5) is in turn constructed of a plurality of rods (7)
of composite material having embedded strength fibers. The
rods (7) are in turn twisted about each other like in a wire
rope. The strands (5) terminate near a receiving body (16)
having connecting means and a number of through-going
apertures enclosing the respective strands. Each strand (5) is
passed through respective aperture (8) in the receiving body
(16) without being fixed therein.
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END TERMINATION MEANS IN A TENSION LEG
AND A COUPLING FOR USE BETWEEN SUCH AN
END TERMINATION AND CONNECTING POINT

[0001] The present invention relates to an end termination
means for tension legs of non-metallic materials like com-
posite material, which tension leg is constructed of a number
of strands that constitute the load carrying elements of the
tension leg, which strands are twisted (laid) about the
longitudinal axis of the tension leg by a predetermined
laying length and each strand is in turn constructed of a
plurality of rods of composite material having embedded
strength fibres where the rods are twisted about each other
like in a wire rope, and the strands terminate near a receiving
body having connecting means and a number of through-
going apertures enclosing the respective strands.

[0002] Tension legs of the above described nature are
known from NO 20002812. An end termination means is
known from NO 20002811. An end termination means is
also described in WO 02/057560 with the same applicant as
to the present invention.

[0003] The end termination according to the invention is
in particular developed in view of tension legs that anchor a
tension leg platform. Other uses, however, are also of
interest, e.i. vertical stays of suspension bridges and similar
stays that need to be able to transfer heavy axial forces/
loads.

[0004] The advantages with tension legs of composite
material is low weight, great load carrying capacity in regard
of weight/volume, substantially less prone for fatigue, which
means that there is no need for bending restrictors, in
addition to be very competitive regarding price/cost. More-
over they have the excellent quality of being able to be
coiled onto reels having diameter down to 4 meters.

[0005] Tension legs of steel find their limitation in regard
of longitudinal extension, i.c. depths of the ocean, because
tension legs are designed as tubulars or pipes in order to
reduce the weight in water, preferably so that the tension
legs become next to “weightless” when submerged in water.
At greater depths it is necessary to increase the wall thick-
ness to avoid buckling due to the external water pressure.

[0006] The later solutions with tension legs of composite
material are also considered used when an existing tension
leg platform, which is anchored by tethers of steel, is to be
transferred to deeper waters. The steel tethers can then be cut
off and replaced with tension legs of composite material.

[0007] Of particular concern when composite material is
used to transfer forces in load carrying elements, is that the
main stresses extend axially within the load carrying ele-
ments and that shear stresses should hardly appear.

[0008] With the solution shown in NO 20006643 cach
strand terminates within a receiving body. In order to fix the
strands in a secure manner within the receiving body, it was
proposed to make conical inclined apertures in the receiving
body. It has now been recognised that the working process
for making such apertures are very complicated and expen-
sive.

[0009] Additionally, it has been a desire to provide a
certain degree of motional freedom to the terminating area
of the strands. During reeling of the tension leg, primarily
for transportation purposes, a mutual displacement between
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the strands will take place. This results in that some of the
strands tend to be retracted into the tension leg, while others
will be pushed out at the end termination. This may provide
undue compression stress within the composite material for
those strands being pushed out if this motion is prevented.

[0010] Tt is also desired with a certain motional freedom
with regard to direction. This is substantiated from the
dynamic loading that the tension legs are exposed to when
installed. During altering tensile stresses in the tension leg,
the tension leg tends to twist about its own longitudinal axis.
Thus each individual strand tends to change direction,
though it is to be understood that we speak of small angular
deviations.

[0011] According to the present invention the above men-
tioned conditions are taken care of by a means of the
introductorily described type, which is distinguished by that
each strand is passed through respective aperture in the
receiving body without being fixed therein, that each strand
has a free end terminating some distance above the receiving
body, and that the free end of each strand is fixed to and
enclosed by a terminating sleeve having a diameter larger
than a corresponding aperture in the receiving body, which
terminating sleeve is loosely resting on or abutting the
receiving body.

[0012] In order to obtain secure anchoring of the strands,
the terminating sleeve is preferably internally tapered in a
direction towards the receiving body.

[0013] Inorder to take care of the motion of the individual
strands within the receiving body, a guiding sleeve is suit-
ably arranged in each aperture of the receiving body. Pref-
erably the guiding sleeve is shorter than the length of the
aperture in the receiving body. In a preferable embodiment,
each guiding sleeve is provided near the entry of the strand
into an aperture of the receiving body.

[0014] In order that the terminating sleeve is to return to
the same resting surface on the receiving body, each aperture
through the receiving body may preferably terminate in a
concentric recess for receipt of and to act as a guide and seat
for the terminating sleeve.

[0015] In a preferable embodiment the end termination
means may include an embracing element that is spaced
apart from the receiving body and keeps the strands together.
Between the embracing element and the receiving body the
strands extend less radial restriction and in a substantially
natural direction towards and into the apertures of the
receiving body.

[0016] By “natural direction” is the following meant. Up
to the embracing element the tension leg extends as a
compact string having twisted (laid) strands that are kept
together by means of an outer sheath. From the embracing
element and further up to the receiving body, the outer
sheath is removed. If one temporarily disregards the receiv-
ing body, the strands will, when passing out from the
embracing element, adopt a natural direction. This natural
direction implies that the twisted configuration discontinues
and transforms into a rectilinear configuration. The direction
of each individual strand, however, will extend obliquely
with respect to the longitudinal axis of the tension leg.
Expressed in a different way, the strands continue toward the
receiving body by a direction extending tangential to helical
line of the strands in the tension leg. And, to be noticed, in
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addition to this oblique direction, the strands will moreover
simultaneously diverge from the longitudinal axis of the
tension leg. This direction of the strands is adopted quite
natural as a consequence to that the restriction ceases at a
particular place.

[0017] This recognition was exploited to avoid the intro-
duction of shear stresses in the stands. The apertures in the
receiving body are placed at such radial distance from the
longitudinal axis of the tension leg that they correspond with
the divergence of the strands at the same time as they are
adapted to their inclined direction and rotational orientation.

[0018] Examples of embedded strength fibres that can be
used as rods in the strands are fibres of carbon, kevlar, glass
or aramid.

[0019] In a preferable embodiment the apertures in the
receiving body can be somewhat inclined relative to the
longitudinal axis of the tension leg, and preferably the
inclination corresponds with the natural direction of the
strands between the embracing element and the terminating
sleeves.

[0020] The end termination may preferably include an
external rigid sleeve that is fixed in one end thereof to the
receiving body and in the other end to the embracing
element.

[0021] For further connection, the receiving body can
have at least one annular groove provided on the outer
surface thereof for engagement with at least one first annular
rib on a connecting part interconnected to an anchor point.

[0022] Further the anchor point can have at least one
external annular groove for engagement with at least one
second annular rib provided on the connecting part a dis-
tance apart from the at least one first rib, which connecting
part is radially fixed by a surrounding connecting part.

[0023] According to the present invention, also a coupling
for use between an end termination and an anchor point as
described above is provided, which coupling is distin-
guished in that the radially outer surface of the connecting
part has an upwards directed conical form and the radially
inner surface of the surrounding connecting part has a
complementary conical form.

[0024] Conveniently the connecting part can include pin
bolts for temporary fixation of the connecting part to the
anchor point.

[0025] Other and further objects, features and advantages
will appear from the following description of one for the
time being preferred embodiment of the invention, which is
given for the purpose of description, without thereby being
limiting, and given in context with the appended drawings
where:

[0026] FIG. 1 shows a cross sectional view of a typical
tension leg for use with the present invention,

[0027] FIG. 2 shows a side elevation view of the end
termination according to the invention,

[0028] FIG. 3 shows longitudinal sectional view of the
end termination along line A-A in FIG. 2,

[0029] FIG. 4 shows in closer detail an end termination
means according to the invention,
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[0030] FIG. 5A shows in detail from above, how the
strands in the tension leg terminate within the end termina-
tion means when free-standing,

[0031] FIG. 5B shows in detail, from below, how the
strands in the tension leg terminate within the end termina-
tion means when free-standing, and

[0032] FIG. 6 shows another sectional view of a tension
leg for use with the present invention.

[0033] Reference is first made to FIG. 1 that illustrates an
example of how a tension leg 10' of this nature normally is
constructed. The tension leg 10' has an enclosing and
gathering sheath 1 of a heavy duty and resistant material,
such as polyethylene. Spacer elements in form of different
profiles in several layers are arranged within the sheath 1,
first an outer profile 2, next an intermediate profile 3 and
then an inner profile 4. These profiles have no load carrying
properties and only act as spacing elements. They may, as an
example, be manufactured of PVC. The profiles 2, 3, 4
create between them cavities that receive respective strands
5', 6, which are the load carrying elements in the tension leg
10'. Each strand 5', 6 is in turn constructed of a number of
rods 7', which are manufactured of a composite material
having embedded strength fibres. The figure shows strands
5', 6 of different dimensions. Each of the seven strands 5' is
made up of 85 rods 7' and each of the six strands 6 is made
up of 31 rods 7'.

[0034] Tt is the individual rods 7 within the stands 5, 6
that transfer the forces/loads within the tension leg 10'. The
embedded strength fibres may be fibres of carbon, kevlar,
glass or aramid.

[0035] Reference is now made to FIG. 6 that illustrates a
second embodiment of a tension leg 10 that is in particular
developed for use with the present end termination 15. Here,
all the strands 5 are of same dimension and the tension leg
10 is constructed as a bundle consisting of 31 strands 5. In
addition, and as usual, spacer elements are provided between
the strands 5. Each strand 5 is made up of 85 rods 7, which
in turn constitute the individual load-carrying elements. This
circumstance that all the strands 5 have the same dimension
and construction simplifies the design of the end termination
15 and the assembly thereof. The further description of FIG.
24 refers to a tension leg 10 according to FIG. 6, though the
invention can easily be adapted and used for the tension leg
of FIG. 1.

[0036] FIGS. 2 and 3 show the end termination 15 of the
tension leg 10. The end termination 15 is designed for
connection to either an anchorage point 20 on a tension leg
platform or similar on the seabed. The end termination 15
comprises a terminating receiving body 16 having external
connecting means for connection to the anchorage point 20.
The receiving body 16 is in the form of a heavy plate having
substantial thickness. A number of apertures 8 correspond-
ing to the number of strands 5 are drilled substantially in
axial direction through the receiving body 16. The strands 5
are passed into and partially through the receiving body 16
and terminate here. How the strands 5 interact with the
receiving body 16 will be more fully described with relation
to FIG. 4.

[0037] At the opposite end of the end termination 15 and
spaced apart from the receiving body 16, an embracing
element 17 is provided The embracing element 17 is in the
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form of a gathering sleeve that embraces and collects the
strands 5 of the tension leg 10. Between the embracing
element 17 and the receiving body 16, an outer sleeve 18 is
arranged. The outer sleeve 18 connects the embracing ele-
ment 17 and the receiving body 16 to a bending stiff and
rotary stiff unit.

[0038] In the entire longitudinal extension of the tension
leg 10 the strands 5 are twisted (laid) by a predetermined
laying length about the longitudinal axis of the tension leg
10. By “laying length” is meant the number of revolutions
about the longitudinal axis per length unit For the illustrated
tension leg 10 typical values will be like one revolution per
8 meters. The individual rods 7 within each strand 5 are in
turn twisted about the longitudinal axis of the strand 5 in the
same way as in a wire rope. The laying length for the rods
7 is typically 4 meters.

[0039] The embracing element 17 has an internal surface
17a formed as a flared funnel facing towards the tension leg
10 proper. The internal surface 17¢ may have a radius of
curvature of 10 meters as an example. It can be larger or
smaller depending on the detail of construction. This cur-
vature shall provide for that the tension leg 10 receives a
controlled bending against the internal surface 17a of the
embracing element 17 if the tension leg 10 is exposed to a
lateral force. Such a lateral force will always arise because
a flexible element in the tension leg connector proper is
attempting to prevent lateral motion when the tension leg 10
adopts an inclined position during lateral displacement of
the platform.

[0040] When the individual strands 5 pass out of the
embracing element 17 in a direction toward the receiving
body 16, the strands § will be without any radial restriction
and adopt a substantially natural direction toward and into
the apertures 8 in the receiving body 16. This natural
direction implies that the twisted configuration of the strands
5 ceases and transforms to a rectilinear configuration. How-
ever, the direction of each strand 5 will extend obliquely to
the longitudinal axis of the tension leg 10. Said in a different
way, the strands 5 extend toward the receiving body 16 by
a direction that extends tangential to the helical line of the
strands 3 in the tension leg 10. And, to be noticed, in addition
to this oblique direction, the strands 5 will simultaneously
diverge from the longitudinal axis of the tension leg 10. This
direction of the strands § is quite naturally adopted as a
consequence of that the gathering and twisting cease at the
exit from the embracing element 17.

[0041] Reference is now made to FIG. 4. The receiving
body 16 has as mentioned a number of apertures 8, corre-
sponding to the number of strands 5 drilled or formed
substantially axially therethrough. Each strand 5 is passed
through respective aperture 8 and one terminating sleeve 9,
with a diameter larger than a corresponding aperture 8 in the
receiving body 16, encloses and is fixed to the free end of the
strand 5. The terminating sleeve 9 will normally be formed
with an internal through-going hole 9¢ and the lower end
thereof abuts the receiving body 16. Each terminating sleeve
9 rests loosely on the receiving body 16 when the tension leg
10 is not loaded With advantage are respective recesses 12
formed in the receiving body 16 and are concentric to the
respective apertures 8 of the body 16. Thus it is to be
understood that the recesses 12 form guides and seats for the
terminating sleeves 9 when the strands 5 are loaded.
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[0042] As introductorily mentioned, during reeling of the
tension leg 10 (for transportation purposes) a mutual dis-
placement between the strands 5 will take place. This leads
to that some of the strands § at the end termination tend to
be pulled into the tension leg 10, while others are pushed
out. As mentioned, this may provide undue compression
stresses within the composite material for those strands 5
that are pushed out if this motion is prevented. This is solved
in that the termination sleeves 9 are enabled to be displaced
a distance A out of the receiving body 16. The distance A is
selected somewhat longer than expected actual displacement
of the strands 5 during reeling. The recesses 12 have a depth
B that is chosen to be longer than the distance A. This
because the terminating sleeves 9 shall not be able to be
displaced completely out of the recesses 12 and in such a
way that they are guided back to abutment in same seat when
the strands § are loaded.

[0043] The final fixation of the strands 5 to the respective
terminating sleeves 9 is typically made by gluing, i.e. that a
liquid epoxy is poured into the holes 92 and around the
strands § and are set to cure. The holes 9a may have any
suitable form and will normally be tapered downwards,
preferably conical or substantially conical. An assumed in
particular favourable form of the holes 9a will be a down-
ward directed progressive taper, ic. that the longitudinal
sectional profile of a hole 9a describes a (slight) curve or has
a radius. During load the cured epoxy cone having the
embedded strand ends are pulled further into the conical
holes 9a A high hydrostatic pressure is created which further
locks the strands 5 against slipping out of the sleeves 9.

[0044] The individual rods 7 in a strand § can conve-
niently, when they enter into a hole 9a in the terminating
sleeve 9, be let loose so that they spread out, though modest,
in this area. Thus the liquid epoxy will also fill out the space
between the spread out rods 7 and the wedging action and
the fixation within the conical holes 9¢ will be further
improved.

[0045] Since the rods 7 are moulded or glued fixedly into
the terminating sleeve 9, the transition between glued and
not glued area is very vulnerable to lateral forces. In order
to remedy this situation, guiding sleeves 11 for the strands
5 are provided in each aperture 8 in the receiving body 16.
Thus the receiving body 16 also acts as a collecting element
and replaces per se the gland 19 of the NO 20006643
reference. The length of the guiding sleeves 11 can vary and
be adapted to the different applications.

[0046] The receiving body 16 including the guiding
sleeves 11 are accurate positioned with respect to the
embracing element 17 by means of fixation to the outer
sleeve 18. Thus it is to be understood that the sleeve 18 locks
the receiving body 16 and the embracing element 17 in
mutual fixed position. This contributes to that the strands §
arrive straight into the apertures 8, more precisely the
guiding sleeves 11, in the receiving body 16 and pass further
on straight into the holes 9a in the terminating sleeves 9
lateral forces in the vulnerable area where the glue termi-
nates is avoided. An angular deviation of 1°, as example,
where the strands 5 enter into the guiding sleeve 11 can be
anticipated. The holes 9a in the guiding sleeves 11 will thus
preferably be designed as a flared funnel facing towards the
embracing element 17 and has a typical radius of curvature
of approx. 10 meters. This implies that a controlled bending
load in the strands 5 is achieved.
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[0047] With advantage the apertures 8 in the receiving
body 16 can be somewhat inclined relative to the longitu-
dinal axis of the tension leg 10, and this inclined position
must then correspond with that direction the strands 5 have
towards the receiving body 16.

[0048] FIG. 4 also shows in closer detail a coupling for
use between the end termination 15 and a connecting point
20 (anchor point). The receiving body 16 has on the outer
surface thereof connecting means, here as an example shown
in the form of three annular grooves 164 for interaction with
three first annular ribs 21 on a connecting part 21 connected
to the connecting point 20.

[0049] The connecting part 21 can be made up of two,
three, four or more segments that surround the receiving
body 16 and the connecting point 20. Correspondingly the
connecting point 20 has three external annular grooves 20a
for engagement with three second annular ribs 215 provided
on the connecting part 21 at a distance apart from the three
first ribs 21a, the segmented connecting part 21 being
radially fixed by an upper and lower surrounding, continu-
ous connecting part 22a, 22b.

[0050] An upper radially outer surface 21c on the con-
necting part 21 has an upward directed conical form and a
radially inner surface 22¢ on the surrounding upper con-
necting part 22g has a complementary conical form. A lower
radially outer surface 214 on the connecting part 21 has an
upward directed conical form and a radially inner surface
22d on the surrounding lower connecting part 22b has a
complementary conical form. The connecting part 21 may
include respective upper and lower pin bolts 23a, 23b for
temporary fixation of the individual segments of the con-
necting part 21 to the connecting point 20 and the receiving
body 16 respectively.

[0051] Further, a mechanical protective cap 25 is arranged
over and around the terminating sleeves 9. The cap is fixed
to the receiving body 16 by means of a number of threaded
connections 27.

[0052] During assembly of the connector the receiving
body 16, including installed cap 285, is firstly placed against
the connecting point 20. Then the individual segments of the
connecting part 21 are brought against the receiving body 16
and the connecting point 20 such that the ribs 21a and 215
on the connecting part 21 engage the grooves 164 and 20a
on the receiving body 16 and the connecting point 20
respectively. Each segment of the connecting part 21 is
secured by the respective pin bolts 23a, 23b to the connect-
ing point 20 and the receiving body 16.

[0053] Then the lower surrounding connecting part 22b is
placed over the connecting part 21 so that their respective
conical surfaces 21d, 22d touch each other. Next, the lower
surrounding connecting part 22b is axially tightened by
means of a number of bolts 24 that are circumferentially
positioned around the lower surface of the lower connecting
part 22b. The bolts 24 extend upward into threaded holes in
the lower surrounding connecting part 22b. Tightening of
the bolts 24 cause wedging action between the conical
surface 22d of the lower surrounding connecting part 22b
and the lower conical surface 214 of the connecting part 21.
Thus the connecting part 21 having the ribs 214 is urged to
secure fixed engagement with the grooves 16« in the receiv-
ing body 16 and forms a fixed connection therebetween.
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[0054] Next, the upper surrounding connecting part 224 is
put over the connecting part 21 such that their respective
conical surfaces 21c, 22¢ touch each other. Similar to the
lower connecting part 22b, the tightening of a upper set of
bolts 26 will cause wedging action between the conical
surface 22¢ of the surrounding connecting part 224 and the
conical surface 21c of the connecting part 21. Thus the
connecting part 21 having the ribs 215 is urged to secure
fixed engagement with the grooves 20a of the connecting
point 20 and forms a fixed connection therebetween.

[0055] FIGS. 5A and 5B illustrate, viewed from above
and below, the end termination of a bundle of strands 5
having respective terminating sleeves 9 as it appears when
free standing, i.e. without the receiving body 16 installed.

1. An end termination means for tension legs (10; 10') of
non-metallic materials like composite material, which ten-
sion leg (10; 10") is constructed of a number of strands (5;5',
6) that constitute the load carrying elements of the tension
leg (10; 10"), which strands (5;5', 6) are twisted (laid) about
the longitudinal axis of the tension leg (10; 10') by a
predetermined laying length and each strand (5;5', 6) is in
turn constructed of a plurality of rods (7;7') of composite
material having embedded strength fibres where the rods
(7,7 are twisted about each other like in a wire rope, and the
strands (5;5', 6) terminate near a receiving body (16) having
connecting means and a number of through-going apertures
enclosing the respective strands, characterized in that each
strand (5;5', 6) is passed through respective aperture (8) in
the receiving body (16) without being fixed therein, that
each strand (5;5', 6) has a free end terminating some distance
above the receiving body (16), and that the free end of each
strand (5;5', 6) is fixed to and enclosed by a terminating
sleeve (9) having a diameter larger than a corresponding
aperture (8) in the receiving body (16), which terminating
sleeve (9) is loosely resting on or abutting the recelving body

16).

( 2). The end termination means according to claim 1,
characterised in that the terminating sleeve (9) is internally
tapered in a direction towards the receiving body (16).

3. The end termination means according to claim 1 or 2,
characterised in that a guiding sleeve (11) is arranged within
each aperture (8) of the receiving body (16).

4. The end termination means according to claim 3,
characterised in that the guiding sleeve (11) is shorter than
the length of the aperture (8) of the receiving body (16).

5. The end termination means according to claim 4,
characterised in that the guiding sleeve (11) is arranged
within the aperture (8) close to the entrance of the strands
(5;5', 6) into the receiving body (16).

6. The end termination means according to 1, character-
ised in that each aperture (8) through the receiving body (16)
terminates in a concentric recess (12) for receipt of and to act
as a guide and seat for the terminating sleeve (9).

7. The end termination means according to claim 6,
characterized in that each recess (12) has a depth (B) that is
longer than the distance (A) that a terminating sleeve (9) is
able to move out of the receiving body (16).

8. The end termination means according to 1, character-
ised in that the end termination (15) comprises an embracing
element (17) that is spaced apart from the receiving body
(16) and keeps the strands (5;5', 6) together, that between the
embracing element (17) and the receiving body (16) the
strands (5;5', 6) extend less radial restriction and in a
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substantially natural direction towards and into the apertures
(8) of the receiving body (16).

9. The end termination means according to claim 8§,
characterized in that the receiving body (16) acts as a
gathering element for the strands (5;5', 6) between the
embracing element (17) and the terminating sleeve (9).

10. The end termination means according to 1, character-
ized in that the apertures (8) of the receiving body (16) are
somewhat inclined relative to the longitudinal axis of the
tension leg (10) and the inclination corresponds to the
natural direction of the strands (5;5', 6) between the embrac-
ing element (17) and the terminating slecves (9).

11. The end termination means according to 1, character-
ised in that the end termination (15) comprises an external
rigid sleeve (18) fixed at one end thereof to the receiving
body (16) and in its other end to the embracing element (17).

12. The end termination means according to 1, character-
ised in that the receiving body (16) on its external surface
has at least one annular groove (164) for engagement with
at least one first annular rib (21a) on a connecting part (21)
that is connected to a connecting point (20).
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13. A coupling for use between an end termination and a
connecting point according to claim 12, characterised in that
the connecting point (20) has at least one external annular
groove (20a) for engagement with at least one second
annular rib (21b) arranged on the connecting part (21) a
distance apart from the at least one first rib (21a), which
connecting part (21) is radially fixed by an upper and lower
embracing connecting part (22a, 22b).

14. A coupling for use between an end termination and a
connecting point according to claim 13, characterised in that
an upper and lower radially outer surface (21c, 21d) on the
connecting part (21) has an upward directed conical form
and an upper and lower radially inner surface (22c, 22d) on
the respective embracing connecting parts (22a, 22b) has
complementary conical form.

15. A coupling according to claim 13 or 14, characterised
in that the connecting parts (20a, 22b) comprise respective
pin screws (23a, 23b) for temporary fixation of the connect-
ing parts (22a, 22b) to the connecting point (20) and the
receiving body (16) respectively.

ok ok ok %
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1

SYSTEM FOR CONNECTING A
STRUCTURAL CABLE TO A BUILDING
WORK STRUCTURE

FIELD OF INVENTION

The present invention relates to a connecting system for
connecting a cable for a building work structure and an
element of this structure, the cable comprising at least one
wire.

The present invention relates in particular to cables made
up of a certain number of strands themselves combining
several wires, which are stressed particularly in tension in
building work structures Such as offshore platforms of the
tension-leg type, or suspension or cable stayed bridges.

DESCRIPTION OF RELATED ART

Connecting systems are needed to anchor the cables, for
example, in the sea bed. These systems are not always easy
to access, which makes them expensive to install.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a connecting
system in which the wires are firmly anchored to withstand
in particular tensile loadings and to do so using means which
are simple, effective and inexpensive.

To this end, according to the invention, a connecting
system of the kind in question is essentially characterized in
that it comprises:

a clamping device which is connected to the structure

element, and

a load transmitting device which transmits the clamping
loads of the clamping device to the cable and which
houses said at least one wire of the cable, and in that
said at least one wire is bonded into the load transmit-
ting device.

Thus, by virtue of these provisions, each wire of the cable

is firmly and simply held when this wire is tensioned.

In preferred embodiments of the reinforcement according
to the invention, recourse is further had to one and/or
another of the following provisions:

the clamping device comprises at least two keys of a jaw
assembly, which bear against the load transmitting
device and means for compressing the jaw assembly;

the compressing means comprise a sleeve, the interior
wall of which converges toward one end of the sleeve,
the keys of the jaw assembly being of a shape that
complements that of said interior wall and being
mounted in the sleeve so that they can be clamped in
the sleeve by a wedge effect;

the keys have an approximately triangular longitudinal
cross section;

the transmitting device comprises at least two plates, each
of the plates carrying at least one channel of a shape
that complements at least part of the shape of the cross
section of the wire, the plates being mounted facing
each other so that the channels in the plates form at
least one passageway in which said at least one wire is
housed;

a number of wires is housed in a number of passageways
themselves delimited by a number of plates (11) which
are stacked one upon the other to form at least one
strand,

the keys entirely cover the exterior surface of a portion of
the strand;
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2

the transmitting device comprises at least one cylindrical
sleeving in which said at least one wire is housed,;

said at least one wire is forced into said at least one
sleeving;

a number of sleevings are mounted adjacent to one
another in the keys;

the wires are made of a carbon-fiber-based composite; and
the wires are solid wires.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the invention will
emerge during the detailed description which follows of two
of its embodiments which are given by way of nonlimiting
examples with reference to the appended drawings in which:

FIG. 1 is an overall schematic view of an offshore
platform comprising cables anchored by connecting systems
according to the present invention;

FIG. 2 is a perspective view of a first embodiment of one
of the connecting systems of FIG 1 according to the present
invention;

FIG. 3 is an exploded perspective view of just the plates
of the system of FIG. 2;

FIG. 4 is a view in longitudinal section of the system of
FIG. 2;

FIG. 5 is a perspective view of a second embodiment of
one of the connecting systems of FIG. 1 according to the
present invention; and

FIG. 6 is a view in longitudinal section of the system of
FIG. 5.

DESCRIPTION OF PREFERRED EMBODIMENT

The building work structure 1 depicted in FIG. 1 and into
which a number of connecting systems according to the
present invention are incorporated adopts, for example, the
form of an offshore platform. This platform in the conven-
tional way comprises an upper part 2 which is generally
located above sea level and which is anchored into the sea
bed 3 by series 4, 5 of cables 6.

Each cable is tensioned between a constituent element 7
of the platform 1, for example beams of the upper part 2, and
an anchoring block located on the sea bed 3, by means of
connecting systems 10 which will be described hereinafter.
Each cable is subjected to significant tensile loadings while
at the same time having very good fatigue strength and
exhibiting very good corrosion resistance.

Each cable 6 consists, in a way known per se, of a bundle
of several strands which are themselves made up of a series
of elementary wires 9. The reader will appreciate in what
follows that each cable may be reduced to one strand or even
one elementary wire.

As is more particularly visible in FIGS. 2 and 4, each
strand consists of a collection of wires 9 which are, for
example, mutually parallel at their ends. The strands thus
formed may be combined with other strands to form the
cable 6.

Each wire 9 is made of a metallic material or of a
composite made up of unidirectional fibers embedded in a
resin matrix. The unidirectional fibers are preferably made
of carbon and may be high-strength fibers or high-modulus
fibers which are embedded in a crosslinked epoxy matrix
obtained, for example, by a pultrusion method.

Advantageously, the wires 9 are of cylindrical shape on a
circular base and are solid wires. They may equally be of any
other profile, such as a square or hexagonal profile.
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The connecting system 10 according to the present inven-
tion comprises a clamping device 11 which is connected to
the structure element 7 and a load transmitting device 12.
This transmitting device is subjected to the clamping forces
exerted uniformly by the clamping device 11 and transmits
these forces to the wires 9 of the strand which are thus firmly
clamped.

The transmitting device 12 consists, in the first
embodiment, of a certain number of plates 15 between
which the wires 9 are housed.

Each of the plates 15 is of roughly rectangular shape and
has a top side 16, an underside 17 which is roughly flat, and
longitudinal edges 18 which, taken along the thickness of the
plate, are of curved shape so that the collection of plates 15,
once superposed one on the other, form a cylinder on a
circular base. Thus, each plate 15 forms a kind of longitu-
dinal slide of a cylinder, which is thin in comparison with its
length.

Each top side 16 and each underside 17 of the plates 15
has a channel 20. The cross section of the channels 20 is
similar to half the cross section of the wires 9.

The channels 20 of a top side 16 of one plate 15 face the
channels 20 of an underside 17 of the next plate 15. The
channels 20 thus, in pairs, define passageways 21, the cross
section of which complements that of the wires 9.

The plates 15 are made of a metallic material or of a
composite or organic material.

The clamping device 11 consists of a jaw assembly 25 and
of means 26 which in this instance adopt the form of a sleeve
for compressing the jaw assembly 25.

The jaw assembly 25 has a number of keys 27. The
collection of keys 27 defines a cylinder on an annular base
having a proximal end 28 and a distal end 29. The inside
diameter of this cylinder is similar to the diameter of the
cylindrical stack of plates 15. The wall thickness at the
proximal end 28 is greater than the wall thickness at the
distal end 29. The proximal end is the end from which the
ends of the wires 9 project, while the distal end is the end
from which the wires run toward the rest of the building
work.

Thus, each key 27 has an interior face 30 bearing against
the plates 15 and an exterior face 31 that converges toward
the interior face 30.

The sleeve 26 is a cylinder on an annular base, the interior
wall 32 of which has a shape that complements that of the
exterior wall of the cylinder defined by the keys 27. Thus,
the sleeving 26 has a first end or distal end 33, the opening
of which has a diameter smaller than the opening of the
second end or proximal end 34 of this sleeving.

In consequence, the interior wall 32 of the sleeve is of
frustoconical shape and complements the exterior shape,
itself frustoconical, of the cylinder defined by the collection
of keys 27. The diameter of the opening at the end 33 is
slightly greater than the diameter of the cylinder defined by
the stack of plates 15.

In order to produce the previously described connecting
system 10, adhesive is applied to each of the channels 20 of
the plates 15, then the wires 9 are set in place in these
channels and the plates 15 are stacked one on the other. The
stack thus produced is then inserted into the keys 27. The
assembly is then slipped into the sleeve 26 via the proximal
end 34, the opening of which has a large diameter. The keys
27 are compressed by a wedge effect between their exterior
surface and the interior face of the sleeve 26 so that a
predetermined clamping force is applied to the plates 15 and
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4

is transmitted to the wires 9. All that is then required is for
the adhesive to dry.

The predetermined clamping force on the wires 9 is
dependent on the slope of each of the inclined faces of the
keys and of the sleeve and on the force with which the keys
27 are inserted into the sleeve 26.

Thus, each wire 9 of a strand is firmly anchored to
withstand, for example, tensile forces.

In the embodiment previously described, the plates 15 of
the load transmitting device occupy the entire interior vol-
ume of the cylinder defined by the keys 27.

In the second embodiment depicted in FIGS. 5 and 6, the
connection system 50 differs from the previously described
one only in the form of the load transmitting device 52, the
other constituent elements are similar and bear identical
numeral references.

The transmitting device 52 no longer occupies the entire
interior volume of the cylinder defined by the keys 27 of the
jaw assembly 25. This device consists of a number of metal
sleevings 55, for example made of aluminum. The sleevings
55 are of an inside diameter roughly identical to the diameter
of the wires 9 so that these wires are forced into the
sleevings. The outside diameter of the sleevings is small by
comparison with the inside diameter of the cylinder delim-
ited by the keys 27.

The wires 9 are also bonded into the sleevings 55. These
sleevings are made of a material with a low elastic limit,
possessing a certain plasticity.

The way in which the connecting system 50 is mounted is
roughly identical to the way in which the system of the first
embodiment is mounted. The sleevings 55 are tangential to
one another inside the keys, each of the sleevings 55 being
in contact with the adjacent sleevings or with a key on three
generatrices. In fact, at the time of clamping, the sleevings
are crushed slightly so that each sleeving is in contact on
three surfaces. Only some of them, the peripheral sleevings,
are in contact with the keys.

As an alternative, the sleevings may be bonded together,
filling the gaps between the sleevings.

In yet another alternative, the sleevings 55 have, in cross
section, an exterior shape which is not circular but similar to
a, diamond or some other shape, so that the sleevings can
easily be juxtaposed.

What is claimed is:

1. Connecting system for connecting a cable for a building
work structure and an element of the structure, the cable
comprising at least one wire, the connecting system com-
prising:

a clamping device which is connected to the element; and

a load-transmitting device which transmits a clamping

load of the clamping device to the cable and which
houses said at least one wire of the cable, said at least
one wire being bonded into the load transmitting
device.

2. Connecting system according to claim 1, wherein the
clamping device comprises at least two keys of a jaw
assembly, which bear against the load transmitting device
and a compressing means for compressing the jaw assembly.

3. Connecting system according to claim 2, wherein the
compressing means comprises a sleeve having an interior
wall which converges toward one end of the sleeve, the keys
of the jaw assembly being of a shape that complements that
of said interior wall and being mounted in the sleeve so that
the keys can be clamped in the sleeve by a wedge effect.

4. Connecting system according to claim 3, wherein the
keys have an approximately triangular longitudinal cross
section.
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5. Connecting system according to claim 4, wherein the
transmitting device comprises at least two plates, each of the
plates carrying at least one channel of a shape that comple-
ments at least a portion of a shape of a cross section of the
wire, the plates being mounted facing each other so that the
channels in the plates form at least one passageway in which
said at least one wire is housed.

6. Connecting system according to claim 5, wherein a
number of wires are housed in a number of passageways
themselves delimited by a number of plates which are
stacked one upon the other to form at least one strand.

7. Connecting system according to claim 6, wherein the
keys entirely cover an exterior surface of a portion of the
strand.
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8. Connecting system according to claim 4, wherein the
transmitting device comprises at least one cylindrical sleev-
ing in which said at least one wire is housed.

9. Connecting system according to claim 8, wherein said
at least one wire is forced into said at least one sleeving.

10. Connecting system according to claim 9, wherein a
number of sleevings are mounted adjacent to one another in
the keys.

11. Connecting system according to claim 4, wherein the
wires are made of a carbon-fiber-based composite.

12. Connecting system according to claim 4, wherein the
wires are solid wires.



[19] FEEAREMEERHIR=E

[51] Int. CV
EO1D 19/16

. ] SAHRTHEES

[45] A& R 2004 £ 11 A 24 H

[21] ZLE#¢S 03280461.X

[11] #mA&ES CN 2658212Y

[22] BiEE 2003.9.10 [21] =ig= 03280461.X
[73] EFIARA 10 RR 4E ML 0 PR A =]
ik 545005 ) PEALIR B VA AN T e SR B 3
=
[72] &t A ZECHER BG4

[74] £RRENSE HIHTTRAE RN FS
REA  IKEEHU

BAZESRAS 1 T 53 W K3 T

[54] SERFHELARM T DUE BB B R BT R
[57] BHE

— MU R R R, BRERE A
LT P sm IR ol Sk, PR F L R TREMN
i PR 877 9k Sk B ], BT RR ) R B el RSN (6)
REENE (7) MWK, Bk i B 1 8 Sk B Pu e o
(2) . BHE(4). BR(S) LEBRAEDIFHE(2)
PRI ERD S (3) # R, HRFIEAE T DU R
BHEERFK(), &PUERF(9) FEME(1) L,
MBUEERZ(10) B, JFEdRRBMNESR S
B (4) RE B, PR RRPUIBTUR ST LR
B2k (81), WATLURBIRIREE(82) ., W HIBH
HIRETE By 2 8 v 38 AN AR 2 55 34 S D IR H 4% A
. N S AR KB TREBE, MHE %
SR, ERSEA TP I 2% KM AN E R
N

%1% 7 A AL B AR

ISSN10O0Z8-4274



03280461. X W #® E Ok B 1/150

1. —Pr Ui (R RS R RN, ARG R B KAV TP i PR B e i ke »
iR o I R T REPR i A SR B, TR RE B RESME (6).
RENE (1) W, FridBIgrEdsk hpuge (2), FH (1), R 6)
M FESAEDPTIEEE (2) WIIRERHE (3) M, HAMEAT: PBMEREA
PUHER (9, EPWHERK (9 RERNER (D Lk, ABEERE (10) LE,
FHEdRRPIE TR HEER (4 BRBEE.

2. WBGRIZESR 1 BTk fuie RS SR R, HAFEAT: ATk
RIRICHIF TR SR LI (8.

3. WARIZSK 1 Frid G i ai RS S RS, HAFEGET: ik
RIRICHIE TR A R BIERE (8,), WIFERFE (9) SEIHR—uAa IMELL,
ZAREE EAEPIRRIE (9) By, HHUR (5) B,



03280461. X iﬁ', HA :F'; /30

TS B RS R R
HAR G,
ASEHB R KRR R R, R R R
HFREA

Hhs DRSS R RS bR EE, HTESHERE, £
BB EB R RE RN R Z A, B BB RERS], B
DAY, HEn, BASMEER R PRI AR B O B AHEE SRR
WEIATEE, WE 5 FR: WA KEIRENRER N HRRERERNR (20).
PURHE 21D, HERHEK (22), FHE (23). BIR (24). REHME (25).
RENE (26) FHM, NEHBRREREAGRHETIIESR, BTEMT,
ERFEUTRANRZA: 1. ARENNER, NS 5E0R KAl E
b, AT RIEEBMEMT, KATHRSTEHERK: 2. ARENNE
B, ML S5HERRK AT RA LRE, THNKL5HEWRRERS
BE, ERRHE IR,

BEARAZ

AL F BB ROBEAR R R: A PRI NR SRR R
FRAFE R LR IR Bl R A LR . N S5IRER R Bk
B, MBERSHAEWRKEBEERMEE, TERRITIE 1A PR A
FOT BB RIS, RAE—FPaIIg KNS S E RPN EAb T . [(FZ
S HREMKERSMERE, REUE. B HESKHAERSTB/MIFTE
RE R,

R ERBAR BRI TT R 2&: —MiiBrREsNTREE, A
FERE AT RSAIBIE Sk, MRF I REY A T REH AL
&, FrdMIREHREINE . BRENEHA, FrRKBREE L miigsE. &
HE, B REREIIRHE AR RN, T IEET: il EEE
PRI, ZPERXFENE L, AERE L', HEdRIIIBTES
B BIRR BB .



03280461. X oW P E2/3m

FriR BRI TE R LRI, oy LRSI RiRE,

BT RA BdgiH, ALAFERZ FHRHNERERIN R SHUA HH
R BB REAE AT U THBRNE:

1. HITREARBEFIRER, PUBRERRITRE—FaIR S, FRER
B AT AR

2. BIHEA THIRRR, BARERH DA RN RARBIESNLE,
HARNRERER S NEREMERD, TR 5IHRERPE LA 7549
e, TERAEXTISINBIE D,

3. EWMERMEE. FRNENIRT, TRADARERT. BRRE.

FLHAFREREY, BTRHREHRAREE LSS KEME, FiEE 2%
KEPURE A, HERMGE. RENRNFRT, REATNRRRST%5/),
BEEAB RGN, SMEE—R4D, HTENMEBERERTERAD, FERE
FERBA BB RHISEED: RN BHTRERST RS, BRI BRARBIEAS
Y, FREERKNSML PE ERRSTKKS/N, PE BRRAT AKRE, &
BRSH BN AT K PR R BRIIE Y, BB M RIS A K BE
i, EHFRRN=REREESN.

P P B -

B 1. ASCHFRSLHE — 2 W R RE AR RN AR B R,

K2: E1. B4 Cc—C A,

B 3: Bi1. B48 DD HME;

B 4: SERES] TR PR RS AR RN S R B

B 5: BAWOIRENBIERDRENSEHRER;

E6: B 5K C/—C EI3E;

Bl 7: B 56D —D HME.

AE LT R

N, S5 5 B B S X A s R B B LI S B R S R BRI B
REFHEERE— S0 .

— AU R R, AR RS TRIRNEIEEL, R
TR T REFIRPPIE L EE, iR RBhREIME (6). BE



03280461. X A I I R YR T

RE (1) MR, FrRKBIEE L hyEaa (2). FHE (. B 6 &
BEREZEHIREE (2) NINFERE (3) Mk, FUBHEREEIBRRE (9,
ZHERE (9) BERE () b, BABBEEE (100 BB, FEdRRIN
TER SR 4 BEBE, FRRNRIIIFTRESLERE (8.

SEHER

— R R B R S RS R R R,  HEAS IR e —,
FiREZ AT, ASTHifE] B A R iR TR SR A BRI 2 SRR &
(8), PUIBERF (9) FERR—IREIMRL, ZHREE 8) LERER
k& (9) Bark, SHREREEM.



03280461. X b
i B B M
$1/30

D




03280461. X L R 5 H2/30




03280461. X L R 5 H3/30

20

270 75 24 75

20 2]



