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The Mud Fork Bridge
carries U.S. 119 over the
Mud Fork River valley in

Logan County, WV. Owned by
the West Virginia Department of
Transportation, the structure is
a 1,530’ long, six-span (250’, 290’,
290’, 270’, 230’, 200’) continuous
composite steel plate girder
bridge supported on single shaft
piers up to 200’ in height. The
roadway alignment lies mostly
on tangent with the northern
end on a spiral curve. The 76’-4”-
wide roadway is carried by four
girders spaced at 22’-6” center to
center with cross frames and
substringers. The girders are a
constant 12’ deep and utilize lon-
gitudinal web stiffeners with a
minimum number of transverse
The challenge presented in
designing the Mud Fork Bridge
was to create an economicl struc-
ture that minimized the visual
intrusion on the rural mountain-
ous landscape. During the pre-
liminary design phase, numer-
ous span arrangements and
cross sections were studied in
order to optimize the design. A
six-span and an eight-span
arrangement were studied along
with a four-girder (with sub-
stringers), seven-girder and an
eight-girder cross section. The
four-girder cross-section and
eight-span arrangement was
found to be the lowest cost solu-
tion. The six-span arrangement,
which was found to be 6 percent
more costly, was chosen for final
design since it provided
improved aesthetics and less
impact to the valley floor.

SUMMARY OF SPECIAL DESIGN
FEATURES

The selection of the six-span
arrangement with spans up to
290’ provides an extremely aes-
thetic solution that optimizes the
span-to-valley height ratio. The



long spans and constant depth
superstructure produce an open
and elegant solution for this set-
ting. Also, the use of weathering
steel adds to the rustic appear-
ance of the bridge, to reflect the
rustic rural quality of the sur-
rounding countryside at this site.

Among the features that
afforded a cost-effective con-
struction are the wide girder
spacing minimized the steel
quantity, fabrication and erec-
tion, thus producing an extreme-
ly cost-effective design. The 12’
deep girders, utilizing both longi-
tudinal and transverse stiffen-
ers, produced an optimized bal-
ance between fabrication and
material costs. The use of a con-
tinuous surface (1,530’ long) with
expansion joints only at the
abutments minimizes mainte-
nance cost and provides an
exceptionally smooth ride. The
use of single shaft hollow section
piers with post-tensioned ham-
merheads achieved an economi-
cal substructure and minimal
impact to the valley crossing.

SPECIFIC ELEMENTS OF
SUPERSTRUCTURE DESIGN

The cross section consisted of
four 12’ constant depth girders
spaced at 22’-6” center to center
with cross frames and sub-
stringers. Grade 50 weathering
steel was used in this project.
The web sizes varied from 9/16”
and 5/8” thick with longitudinal
stiffeners and transverse stiffen-
ers. The flanges had a maximum
thickness of 3½” and maximum
width of 38”. There were fixed
pot bearings at three center
piers and expansion pot bearings
at abutments and the adjacent
piers. Two field splices per span
were used except for the two 290’
spans where three filed splices
were used to facilitate shipping
and erection. Also, a 8½” thick
composite concrete slab with
steel girders was used.

SPECIFIC ELEMENTS OF
SUBSTRUCTURE DESIGN

The pier was made up of five
single shaft concrete piers with
the maximum height of more



than 200’. The cross sections of
pier shafts are rectangular
tubes, with a wall thickness of 2’,
and a constant width of 22’ in
the transverse direction and a
various width in the longitudinal
direction. Post-tensioned ham-
merhead pier caps, with an 8’
width, a 74’ length and 26’ can-
tilevers, were used. The founda-
tion consisted of spread footings,
with 3’ diameter drilled shafts at
pier 1 and abutments due to the
soil condition.
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