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ABSTRACT: Camber and long-term deflections are directly linked
to the loss of prestressing force, a characteristic of all prestressed
concrete members. In this investigation, the effects of the inherent
variability of the parameters used to estimate prestress loss was
studied for two typical bridge beam cases using several prestress
loss predictive methods at final service conditions. A parametric
study was conducted to assess the general effect of single parameter
variation on the calculation of prestress loss. Monte Carlo simula
tions were used to assess the distribution of prestress loss consider
ing the variability of all parameters simultaneously. Results of the
Monte Carlo simulations were also used to evaluate the impact of
loss variability on deflection and cracking moment calculations. Re
sults show that the variability of parameters has a notable effect on
prestress loss variation and that this variation significantly influ
ences the estimated deflection and cracking moment of prestressed
concrete beams. Indeed, the variation in camber between beams cast
on the same prestressing bed can be partially explained through the
variability of materials and predictive methods used.
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ABSTRACT: Four prestressed concrete piles, 14 in. (356 mm)
square, were driven 36 ft (11 m) into undisturbed clay soil in a re
search project sponsored by the Tennessee Department of Trans
portation (TDOT). Each pile supported a simulated integral abut
ment 3 ft (0.91 m) thick. The abutment was 10 ft (3.05 m) wide and
was cast integrally with an abutment slab which was 2.5 ft (0.76 m)
thick. The slab-abutment system was pulled horizontally, displacing
the pile laterally and thus inducing moments and shears along a por
tion of the pile. The abutment slab was restrained against free rota
tion in a way to simulate the behavior of an abutment in an actual
bridge. Each pile was subjected to a number of lateral load tests to a
displacement of 1.0 in. (25.4 mm), consistent with TDOT’s design
criteria, and then cycled approximately 100 times to a displacement
slightly more than 1.0 in. (25.4 mm), and another pile was pulled
laterally to failure. The results of the tests clearly indicate that pre
stressed concrete piles are appropriate for use in integral abutment
bridges and that the TDOT design criteria are conservative.
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ABSTRACT: The poor condition of many stringer type bridges on
U.S. roadways is due to the cracking and deterioration of concrete
decks. Concrete shrinkage, temperature changes due to heat of hy
dration, and differential creep in relation to the support beams
often result in cracking of cast-in-place concrete decks shortly after
placement. The NUDECK system, a full-depth precast/prestressed
concrete bridge deck panel system developed by the University of
Nebraska-Lincoln, is presented in this article. The design and con
struction of the Skyline Bridge in Omaha, Nebraska, is the first im
plementation of this bridge deck system. The deck is pretensioned
in the transverse direction and post-tensioned in the longitudinal
direction. Using a combination of high performance precast con
crete — where little creep and shrinkage occur after the deck is
made composite with the girders — and two-way prestressing en
sure continued compression of the deck during its service life. This
low maintenance deck system can be used for both concrete and
steel bridges and results in significantly reduced construction time
and traffic disruption.
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ABSTRACT: An architectural precast concrete loadbearing wall panel
system not only saved costs but also provided the desired aesthetics for
a four-story, Class A office building in Jacksonville, Florida.
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ABSTRACT: Significant changes made since the publication of
the 2002 ACT 318 Building Code, which are reflected in the up
coming 2005 edition of the Code, are summarized. In addition to
changes impacting conventionally reinforced concrete, provisions
affecting precast/prestressed concrete including post-tensioned
concrete are enumerated. Changes in Appendix D, Anchoring to
Concrete, are not discussed in this Part 1 article.
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ABSTRACT: The 2003 Edition of the NEHRP Provisions per
mits, with validation testing, the use of structural (shear) walls of
jointed construction in regions of high seismic risk. Acceptance
criteria for such validation testing, accompanied by background
and commentary, are presented in this article. Lastly, the future di
rection of non-emulative design of precast concrete walls is dis
cussed.
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ABSTRACT: How did precast concrete segmental construction
become a major player in the modern American bridge industry?
While the continuing growth in market share for precast, pre
stressed concrete systems can be attributed to numerous competi
tive advantages, this article presents an overview of the prolifera
tion of segmental bridges in the United States based primarily on
five advantages economy, construction efficiency, durability,
design innovation and aesthetics.
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