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In the early morning hours of June 1, a sinkhole started forming in I-70 just east of Vail, Colorado.  By 2:00 P.M., the culvert carrying Bighorn Creek under the highway had completely collapsed and water from the creek was being carried to Gore Creek via the streets of Vail.  Over the next 4 days, the Interstate was closed, and the incident became the most publicized single culvert failure in the history of the state.

The failed culvert was a 66” Corrugated Metal Pipe of unknown age.  It was extended in 1974, but the collapse occurred in the older portion.  Corrosion of the invert, joint failure, and an unusually sustained peak flow combined to cause the failure. Unlike many culvert failures, Bighorn Creek has a USGS stream gage approximately 300 feet upstream of the culvert.  This gage allowed an unusual amount of analysis of the stream flow that immediately preceded the culvert collapse.  

The old culvert was constructed in the natural creek bed, and the embankment of the roadway was constructed over 40 feet above the pipe.  In the new design, the culvert was constructed at a shallow depth, and then a rundown and a vault impact dissipator took the flow down the embankment back to the creek level.  The steep pipe and high velocities were of concern both for pipe durability and stream stability at the discharge point.  While the design methods and construction seemed straightforward, the experience was complicated by peak spring runoff, and the urgent need to get the highway reopened as soon as possible.  Reconstruction of the culvert involved many difficulties.  Chief among these was the saturated condition and the presence of large boulders within the roadway embankment.  This made shoring and excavation quite difficult.

The reconstruction of this culvert teaches many lessons, both in the original design of the crossing in 1974, and the fast track design-build process of the reconstruction this summer. 
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