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US 421 Bridge Slide over the Ohio River 
 

Through my university’s co-op program I have been given the excellent experience of working on 

one of the biggest structural engineering feats not only in North America, but the world. The major goal 

of the Milton-Madison Bridge project was a 55ft. lateral (transverse) bridge slide, so that bridge would 

not be closed to traffic for extended periods. It is the longest span bridge to have been slid laterally in 

the world. This report I’ll describe the engineering leading up to and during the two day bridge slide 

event. 
 

First, some background so everything will be clear. The steel truss was assembled in sections on 

the banks of the Ohio River in Milton, KY. The sections were then floated out to the bridge’s temporary 

location 55ft. west of the existing US 421 bridge. The sections were lifted into the air by jacks and 

connected to a stick built portion of the bridge on temporary piers. The tops of the temporary pier 

were a “sliding girder” which is what the truss bearings are actually bearing on. As seen in Photos A-1, 

A-5, and A-6 in Appendix A. 

 
The sliding girders were, at a very basic description for ease of understanding, a double I sections 

that were 8’-5” tall, a width of 6’-6”, and flange thickness of 2”. There are two different ways the sliding 

girders are connected to the permanent piers. The two temp piers that are on land (Piers 2 and 6) are 

connected directly into to the permanent piers with cast in place all thread rods. The connections 

between the steel, temporary pier, and concrete, of the permanent pier, were also made at an angle so 

there could be some reliance upon shear to transfer load from the sliding girder to the permanent pier. 

The three piers in the river (Piers 3, 4, and 5) had much larger loading and an angled connection couldn’t 

be relied upon to help with the transfer, also state specifications would not allow them to cast in place for 

these three piers. At those piers the sliding girder is connected to two “tine girders” by eight 12” diameter 

pins that can be engaged when there is loading and withdrawn when it is time to remove the temporary 

structures. The tine girders then directly connect to the longitudinal faces of the permanent piers to 

transfer the loading. In order to have a continuous slide surface we welded in a small steel plate, which 

we called a “bridge plate”, to connect the sliding girder to the masonry plate. The masonry plate is a steel 

plate on top of the permanent piers that the bearings will slide on once they are off the sliding girder and 

bridge plate. 

 
The sliding process was actually very straightforward. On the upstream side of the piers were 

two SLU-330 Strand Jacks. Each jack has a capacity of 350 tons and utilizes 31 strands with a stroke of 

20” (Photo A-5). The subcontractor also had a laser/computer system to track how far the bridge has 

moved and the stress in the strands. The strands were connected to the bearing harnesses and then ran 

through the jacks. The harnesses designed to fit the bearings were very complex. The bearings are multi- 

directional and are the bearings that are being used permanently on the bridge (Photo A-2 and A-3). The 

bottom of the bearings have layer of PTFE (AKA Teflon) which is used in the sliding process. There was



S t e p h e n s  | 2 
 
 
 
 

another layer of PTFE that would allow the truss to make thermal movements without moving the 

bearings large distances. So the harnesses need to be able to withstand the forces from the sliding 

process, but also transfer the forces properly such that the bearing stays together. The PTFE on the 

bottom of the bearings slide on steel that had been hand polished with grinders and coated with grease 

(DOW 4 Electrical Insulating Compound). 
 

The slide was planned in seven different slides. This so we could time out the strokes to place 

the bridge in certain spots. During the retraction phase of the jack the foreman would take 

measurements and inspections of the bearings so we could see what if anything needed attention. The 

first of which was a small 3” movement. The contractor wanted to do this so we could break the initial 

friction as it had been sitting in the same location on temporary structures for a year and a half. Also, 

this would give us a chance to change the jacks stroking speed if it was necessary. 
 

The second slide moved the bridge to 25’ total movement. During this slide the upstream 

bearings transferred from the sliding girder, over the bridge plate, to the masonry plate on the 

permanent pier. The contractor also performed maintenance on the jacks at this point. 
 

The third slide moved the bridge to 44’-6” total movement. This brought the downstream 

bearings approximately 3 feet from the bridge plate. There was also an expectation that the weld 

connecting the bridge plate to the masonry plate could break. It wasn’t a structural weld, but was just 

to give a continuous sliding surface so it would just need to be cleaned up and re-welded if it did break. 

But, the weld on all three bridge plates never broke. 
 

The fourth slide moved the bridge to 48’-3” total movement. This slide brought the leading edge 

of the downstream (West) bearing a few inches short of the bridge plate. At this point the bridge plate 

welds were inspected again, and a sheet of PTFE was inserted underneath the leading side of the 

downstream bearing harness. 
 

Once everything was confirmed to be safe we perform slide five which moved the bridge to 54’-

8” of total movement. This slide brought the downstream bearing onto the masonry plate. The bridge 

upstream bearings were now about 4” from the bumpers which is their final resting spot. Once this slide 

was complete the engineers measured to get the most accurate readings possible for the remaining slide 

distance. 
 

Slide six brought the leading bearing to within ½” of the bumpers. Slide seven operates 

each pier individually. Bringing each upstream bearing as close to the bumper as possible, and 

the slide is complete. 
 

During the engineering phase in the days leading up to the slide set some ground rules for the 

slide: 
 

We had expected friction to stay around 10%, but if the bridge was not moving and friction was 

at 80% the slide could not proceed until discussed with the engineer.
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The following would be measured during each jack retraction phase: 

o The bearing shall not be displaced more than ¼” from the truss. As measured by 

marking on north and south sides of bearings. 

o Report if bearing is displaced more than ¼” longitudinally from truss. 

o Report if there is less than 1” of longitudinal distance between bearing and sliding 

surface. 

o Stop the slide if the mean hourly wind exceeds 30mph or 40mph gust. 
 

The day of the slide started at 7AM doing the final checks, and actually started the slide at 

7:48AM. Slide one went easily. Slide two encountered two issues. The first of which is that the bearing 

harnesses didn’t pull the bearing properly. A fix was engineered by fabricating on some extra surface area 

for the harness to contact the bearing. The second issue was a big one. During slide 2 Piers 2 and 6 

continued moving without the jacks pulling them. It was brought to the engineer’s attention. Immediately 

it wasn’t an issue as the truss was allowed to have a difference of 3” transverse movement. Eventually 

Piers 3 and 5 also started moving without the jacks. So pier 4 was the only pier the bearings stopped 

moving when the jacks stopped pulling. Jacking continued with the engineer’s knowledge, but eventually 

the transverse difference had gotten to 3” and the slide was forced to stop. The designer’s engineers and 

the contractors engineers gathered together to get a game plan. It was decided the wind was to strong 

even though it was measured at only 15mph. So the design engineer designed a system that would give 

transverse resistance against the wind while still allowing us to slide transversely. The downstream 

harnesses had 2” all thread rods continuing through their backside. So what was designed was to extend 

the all thread rod further out and through a wedge that was fabricated on site and welded to the sliding 

girder. While having a coupler and plate washer on the downstream side of the wedge we could move 

back and forth. This allows the bridge to still slide, but not to continue sliding (Photo A-5). We also 

removed all grease from the sliding path to allow more friction. 
 

The next day slid all the bearings even with each other so there was approximately zero 

transverse difference between the bearings. The rest of the slide (approximately 40’) went off without a 

hitch. Frictional forces actually stayed around 3-7% for piers 2-5, but did go about 10% at pier 6. This was 

expected as there was a slight bump in the slide path at pier 6 caused by welding heat warping the sliding 

surface. During normal slide operations the bridge slid 20” every 5 minutes. The bridge weighs 15261 

tons and is 2,429ft. long which made it the longest span lateral bridge slide in North America and is 

believed to have been the longest in the world. 
 

A one minute time lapse of the bridge slide can be found at: 

http://www.youtube.com/watch?v=X4f_1uC0iXc. 
 

 
 
 

Special thanks to Walsh Construction, William Banik, and Charlie Gannon for their time, information, 

photos, and the excellent learning experience.

http://www.youtube.com/watch
http://www.youtube.com/watch
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Photo A-1: New Bridge on downstream (left) and old bridge upstream (right).
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Photo A-2: Upstream (Lead) bearing at Pier 3. All other bearings are typical aside from angle of top plates due to grade of 

bridge. 

 
 
 

 
 

Photo A-3: Strand to Upstream (Lead) Bearing Harness connection at Pier 6. Piers 3-5 have to sets of strands.



S t e p h e n s  | 6 
 
 
 
 

 
 

Photo A-4: Pier 4 during sliding process. 

 

 
 

Photo A-5: Additional wind restraints designed/fabricated during first day of slide.
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Photo A-6: Position of bridge after sliding 55’ upstream (toward the left). In the same spot as the old bridge in Photo A-1. 

 

 
 

Photo A-7: Position of Bridge before slide, and after KY transition span had been demolished. 


