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B . d P S R d t. the water diversions. The marine plant was moved using a portable jet boat because of its shallow draft and
rl ge Ier scour hemedaiaton ability to position equipment in space restricted areas between the bridge piers. All dive staging areas and mat/
bag placements were performed from Brennan’s custom-built, portable floats. Grout was pumped from shore;

Methods Used for the Restoration eventually reaching a distance of over 600 feet to the fabric formed protection located at the most distant piers.

» Underwater inspection Project Statistics Challenges Encountered
» Debris removal
. . . » Five water-based piers and one land-based » High river flows were encountered
» Fabric formed articulating block mat placement . . . i
Fabric f g b | pier were repaired throughout the project requiring a robust
» Fabric c.n:me grout bag p acement » Placement of 25,000 square feet of 6-inch river diversion system
» Cementitious grout backfill thick fabric-formed articulating block mats » All bags were field-fabricated due to an
» Scour remediation » Fabric formed grout bags measured 2.5 feet ever changing riverbed
» Underwater construction high x 4.5 feet wide x 20 feet » Since the work was performed during the
» 565 Cubic yards of high-strength, Fall, ice on the river caused additional
. e . cementitious grout was pumped up to a safety and production challenges
General Descrlptlon of the ProleCt distance of 600 feet into the mats and bags » The location of the staging area for the
The Union Pacific Railroad (UP) contracted J.F. Brennan » Approximately 100 cubic yards of grout pump resulted in pumping long
Company (Brennan) to remediate scour issues for their cementitious grout was placed into void distances

bridge over the Elkhorn River. Swift currents scoured the
stream bed (loess soils) from beneath the pile-founded piers. N ) . -
Following a 2008 Brennan underwater inspection, a contract was released to repair the scour issues utilizing a ._Lﬁhw@;‘} | -t~ = ~<~-{% e -.“..“ A g;,—.“,..ﬁ- .,a"u-; w*‘\l -““'
fabric forming system. The successful contractor performed the placement of a grout bag system on five piers . Mw IIEE"Fg’ﬁ Jﬂm-

to address this scour, however after three years, another underwater inspection at the bridge indicated that the :

majority of the bags were washed away. iy

areas caused by scour

Brennan was awarded a second scour remediation contract on the recommendation of utilizing cast-in-place,
fabric formed articulating block mats with cable reinforcement, along with large fabric formed grout bags.
Brennan crews used the articulating block mats as the foundation for the large grout bags and to provide
additional scour protection in the dynamic riverbed environment. During placement of the large grout bags,
the entire system was “pinned” together by installing No. 5 rebar through the articulating mats and bags. This
system not only repaired current scour problems, but will prevent further scour in the future. It also served as
containment when the voids were grouted underneath the piers.

River flows were substantial at the time of work and special considerations had to be taken to divert the water
from the work areas to enable divers to place the fabric formed mats and bags. Initially, large sand bags were
used as water diversion, but eventually large trench boxes were used because of the heavy flows. Placement
involved the use of a sectional marine plant that could accommodate a large excavator capable of moving
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