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ABSTRACT: The first full scale application of a movable scaffolding system strengthened with an Organic Pre-
stressing System (OPS) is briefly described. The main characteristics of the steel structure and of the OPS technol-
ogy are presented and significant aspects of the equipment’s structural behaviour are given. The advantages of this
innovative solution are established. Results prove that this control system enables the design of lighter scaffolding
systems, reducing their service deflection and consequently making the construction easier and quicker.

1 INTRODUCTION

About 50 years ago, Freyssinet and Zetlin mentioned
the possibility of strengthening structures with active
cables (Falco etal. 1990). They did not continue studies
in this field probably because the technological context
then was unhelpful. After 1970, several applications
on active control of structures involving active cables
were developed (Soong 1990, Yang & Giaannopoulos
1978). In these solutions active cables were regarded
as complementary structural elements used to reduce
vibrations (dynamic control) and not as fundamental
structural elements permanently involved in structural
behaviour, for service and ultimate loads.

The innovative structural solution presented in this
paper is the result of a research and development pro-
cess initiated in 1994 by the Faculty of Engineering of
the University of Porto. Typical scientific main stages
were followed: fundamental research, numerical anal-
ysis, experimental tests. More recently a full scale
application was implemented.

The organic prestressing system (OPS) it is nothing
more than an active control prestressing system, whose
objective is to reduce deformations and/or stresses due
to live loading. Although additional measures are taken
to ensure reliability, OPS involves a simpler algorithm
than those necessary for other active control applica-
tions, (Chu et al. 2005) since it is conceived for static
control applications.

Numerical studies of different OPS applications
on civil engineering structures reveal that OPS can
be very advantageous for structures with high “live
load/dead load” ratios (Pacheco & Fonseca 2002).
Scaffolding systems are a good example of such
structures. The main structural advantages of OPS

are the control of deflections and reduction of bend-
ing moments. If conventional prestressing was applied
(previously) to the “empty structure”, undesirable
behavior would occur — the prestressing effect would
be, by itself, nearly as much adverse as the live load
effect.

Experimental tests in the laboratory and at the site
confirmed OPS technology feasibility and proved the
accuracy of previous numerical analysis results (André
et al. 2006). In 2005, the first full scale prototype
was implemented in a bridge construction process in
northern Portugal. A very light and functional mov-
able scaffolding system was achieved (steel weight
~17kN/m).

This paper gives a brief description of the first
movable scaffolding system strengthened with OPS.
Special attention is given to the concrete pouring stage,
where OPS is most useful. Kinematics, formworks
and other similar conventional equipment aspects are
merely superficially mentioned.

2 RIO SOUSA BRIDGE

The first OPS movable scaffolding system was
designed for the construction of the Rio Sousa
highway bridge (Portugal). The bridge includes two
common prestressed concrete decks, both compris-
ing 15 x 30 m long spans. Minimum plant curvature
radius is not particularly small (r= 1000 m). The lon-
gitudinal beam height is 1.25 m and each deck weighs
approximately 235 kN/m.

The bridge geometry simplicity was regarded as one
of the most important requirements to implement this
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3D scheme of one OPS movable scaffolding system main girder9.

Figure 2.
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