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PARALLEL STRAND CABLE STAYS - STATIC AND FATIGUE STRENGTH
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A type of stay has been developed using parallel prestressing Strand anchored by
special stay anchor devices which comprise the following parts :

- an anchorage block, which makes it possible to anchor the Strands either by 3-piece
jaws and wedge action, or by swaged grips,

- a trumpet, which permits the Strands to arrive to the anchor block with the right
angle and spacing,

- a trumpet extension (heavy steel pipe) the length and gauge of which have been
selected in order to reduce the ränge of stresses transmitted to the anchorage,

- a light steel pipe used to extend the stay anchor device for structural reasons.

The stay anchor devices exist both in fixed and adjustable versions. In the adjustable
version part of the trumpet length is replaced by a steel tube with an outer thread
which allows adjustment by turning a collar. The anchors are filled with resine after
stressing.
The bündle of parallel Strands is enclosed by a Polyethylene pipe which after the final
stressing of the stay is filled with cement grout for protection against corrosion.

Generally a neoprene damper is inserted between the light steel pipe and the structure
in order to restrict wind induced oscillations in the stays.
The Strands may be threaded and tensioned one by one or the whole stay may be

preassembled.
The stay cable may be assembled from parallel steel Stands conforming to current
Standards for prestressed concrete Strand, but additional fatigue requirements have to
be specified. Typical WOHLER-curve and SMITH diagram for good quality prestressing
Strand are shown on the poster.
The static and dynamic strength of the described stay type has been checked through
tests of modeis containing up to 19 Strands of 15 mm nominal diameter undertaken by
official laboratoiries in various countries. Such tests have shown that a fatigue life
expectancy of 2 x 10 cycles may be safely admitted within the Performance band traced
inside the SMITH-diagram of the individual Strand.
From the Performance band a linear relationship is deducted between the safe values of
upper stress and stress ränge as shown graphically. The safe upper stress is also shown
as a function of the ratio between stress ränge and upper stress.
The tests have further shown that the dynamic properties of a bündle of parallel
Strands are similar to those of a bündle of parallel wires.
Discussions around the POSTER concerned especially the dynamic strength of the stays,
their durability,construction methods, damping of wind oscillations ete —
Parallel Strand stays were used for such bridges as the BROTONNE bridge in FRANCE and
RANDE bridge in SPAIN, both built in the late seventies.
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