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Project Summary : This bridge is the first in lowa to include precast concrete backwalls. Other
precast ABC elements include abutment caps, wingwalls, and adjacent box beams.

Project Location : 640th Street over Branch Raccoon River southeast of the city of Storm Lake
Mobility Impact Time :

e ABC: 5 days to replace bridge (14 additional days for approach work)
e Conventional: 3-month closure

Impact Category : Tier 3 (within 2 weeks)

Dimensions : 50.83-ft-long and 28-ft-wide single-span precast adjacent box beam bridge

Average Daily Traffic At Time Of Construction : 45

Traffic Management : extended use of 1-mile detour

Existing Bridge Description : The existing single-span steel I-beam bridge was 26.67-ft long and 18-
ft wide with cast-in-place concrete substructure. Built in 1936, the bridge was posted and required
replacement.

Replacement Or New Bridge : The 28-ft-wide replacement bridge is on an unpaved low-volume
county road. The cross-section consists of seven 4-ft-wide 21-inch-deep adjacent pretensioned
concrete box beams. The substructure consists of precast abutment caps founded on HP 10x57 steel
piles, with separate precast backwall/wingwall units. This is the first bridge in lowa to include precast
backwalls.

Construction Method : The precast caps, backwall/wingwall units, and box beams were fabricated in
a precast plant and trucked to the site. The 3-ft-wide precast abutment caps are 28.17 ft long with five
1.75-ft-diameter pockets formed using full-depth galvanized corrugated metal pile sleeves. The caps
vary from 3 ft deep on the sides to 3.24 ft in the middle to accommodate the roadway cross-slope.
Each 1-ft-wide 1.79-ft-high precast backwall is composed of two 17.08-ft-long units, each with a 3.83-ft-
deep beveled wingwall that extends 3 ft past the abutment cap. Each box beam was fabricated with
three polystyrene-foam voids to reduce self-weight (a 12-inch-diameter void on each side of a 10-inch-
diameter void). Exterior box beams were fabricated with inserts in the exterior face for traffic rail
attachment. Prior to being shipped to the bridge site, the individual precast elements were inspected
and partially assembled to ensure proper fit-up in the field. This also allowed the contractor, new to
precast substructure construction, to become familiar with the elements and discuss the construction
sequence. The bridge was closed and traffic detoured. The existing bridge was removed in one day.
Templates were used to accurately position the five piles at each abutment. The piles could not deviate
by more than three inches in any direction to accommodate the precast abutment cap pockets. The ten
piles were driven and cut to the required length in one day. The abutment caps were erected over the
piles with a mobile crane and supported on temporary blocking. The cap pockets were filled with
concrete and allowed to cure over the weekend. The reinforcement bars for the backwall-to-cap
connection were doweled into position. The beams were erected onto neoprene pads, with the middle
beam erected first and the exterior beams erected last to ensure proper tolerances. The total time from
arrival of the first beam until the last beam was placed was four hours in spite of one truck getting lost
between the precast plant and the bridge site. Actual placement time for all seven beams was
approximately an hour. The 1-inch-diameter transverse tie rods were threaded through the beams at
third points, and coupling nuts at the blockouts between beams were tightened. After the ungrouted
transverse tie assembly was tightened, 1.5-inch-diameter holes were drilled one foot into the abutment
caps, using the holes in the precast beam ends as guides. A 2.25-ft-long 1.5-inch-diameter dowel was
placed in each hole, and the holes were epoxied. The four backwall/wingwall units were transported
to the site on two trucks. An epoxy layer was placed on the top surface of the cap, and the
reinforcement bars extending from the cap were threaded into the backwall/wingwall unit as it was
lowered onto the epoxy layer. The remalnlng three backwall/wingwall units were similarly installed.
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