
A CONTINUOUS COMPOSITE SINGLE BOX
STEEL GIRDER BRIDGE with a cast-in-place
concrete deck proved to both economical
and attractive in a new connection from
Broward Boulevard to I-95 in Fort
Lauderdale. The three-span bridge
crosses several roadways and has a dou-
ble (reverse) curvature with a 2 degree
curve to the left at the beginning of the
bridge and a 4 degree curve to the right
at the end of the bridge.

The bridge features a trapezoidal box
girder with a 9’-deep web. Two interme-
diate columns are 6’ in diameter with a
footing supported by 18” square pre-
stressed concrete piles. At both ends of
the bridge, the superstructure is sup-
ported on stub abutments with wrap-
around proprietary retaining walls.
Single circular pot bearings have been
utilized as intermediate supports.

While the problem of transverse live
load distribution does not arise in the
case of a monobox, the load factor
design for the box girder was still not a
straightforward process. Besides the
shear lag of the wide bottom flange, the
main problem was designing the stabili-
ty of the compressed elements of the
box. Therefore, the stability of the webs
throughout its length and bottom flange
when in a zone of negative bending
moments had to be investigated. To
solve the problem, the designers con-
ducted their own studies in shear lag
and stability. The stability study was
based on second order theory and was
used to check the design based mainly
on the Report No. FHWA-TS-80-205 for
the design of long-span box girder
bridges.

In order to reduce tension, the single
box girder was positioned, with respect
to the bridge cross-section, to achieve a
center of gravity of the dead load as
close as possible to the shear center of
the box. This ensured minimum torsion.
However, torsional moments existed
and were transmitted by the box to both
ends of the bridge. Hence, special end
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cross-beams attached to
diaphragms were provided to
transfer the torsional moments
to the abutments. Crossbeams
also served to anchor negative
vertical reactions.

For stability reasons, and to
avoid weld cracking during
transport and erection, lateral
bracings were provided at the
top flange level. To prevent dis-
tortion of the box, internal truss
diaphragms at 22’ maximum
were provided. Also, top and bot-
tom struts were staggered
between the truss diaphragms.

The bottom flanges of the box
wee stiffened in the zone of nega-
tive moment by providing longi-
tudinal stiffeners. Tension mem-
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bers, including girder splices,
were designated as fracture criti-
cal members. The field splices
were located near inflection
points on either side of the piers.
The maximum fabricated box
length was 133’ and weighed
about 89 tons. 

Because of the bridge’s promi-
nent location in a heavily trav-
eled area, aesthetics were very
important. The combination a
single box girder in reverse cur-
vature along with constant depth
and a long span contributed
greatly to visually pleasing
appearance. The wrap-around
retaining walls at both ends of
the bridge further enhance its
appearance.


