11301 Fallbrook Drive, Suite 320
Houston, Texas 77065
832-678-2110 Fax 832-678-2115

CIVIL, STRUCTURAL & FORENSIC
ENGINEERING SOLUTIONS

April 21, 2022

Steven Loo, P.E.

Managing Engineer

City of Houston Public Works

Street & Bridge Maintenance
Transportation & Drainage Operations

Subject: Report of Findings
Tree Lane Bridge
CSF Project No. 4624

Mr. Loo:

CSF Consulting, LP, was engaged to perform a topographic survey of the Tree Lane
bridge to establish a condition assessment of the rip rap that has failed underneath the
bridge. Additionally, we are to provide the preliminary design for remedial repair of failed
concrete rip rap along with upstream improvement of the channel. A cost estimate is
included for the proposed remedial repairs.

Attached to this report is a topographic survey that provides the information used to
determine remedial repair of rip rap under the bridge.

Based on elevation information gathered and an inspection of the conditions at the
bridge, we have determined that the main cause of failure is the undermining of the
bridge rip rap by the water flow in the bayou. The below figure is a profile of the existing
conditions of flow under the bridge. Basically, the flow line on the upstream side of the
bridge almost matches the downstream side. Typically, this is not a problem, but at the
bridge location, there was to be a drop of two feet from upstream to downstream where
the drop of two feet occurs just outside the bridge plan downstream side. The flow line
of the stream has dropped several hundred feet back of the upstream side of the bridge
and now nearly matches the downstream flow line of the bridge. Thus, in doing so, it
has undermined all the concrete rip rap in the interior section of the bayou and along its
east bank as well. The hatch area in the flowing figure indicates the void created under
the rip rap.
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The photograph of the view looking upstream, clearly shows the flow of water under the
concrete rip rap and void under the concrete rip rap.

The proposed remedial repair is to remove the concrete rip rap as it exists and install a
new concrete channel that will maintain the new flow line that was formed by the bayou.
The channel would have a 2-foot, U-shaped section, that will allow for keeping the
current side slopes of the bridge at the abutments, while allowing the current flow line to
continue. It would be an extreme condition to raise the flow line of the bayou back to its
original position. Below is profile of the ditch as it was recorded that indicates the drop
right at the Tree Lane bridge.
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As indicated in the profile, the elevation of the flow line should be at 51.54 feet. The flow
line determined by our topographic survey is 50.50 feet, indicating a drop in the flow
line.
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The figure above shows the proposed U-shaped channel that will hold the current side
slopes of the bridge and allow for the drop in the flow line.
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The cost for the proposed remedial repair is $717,459. A breakdown of the proposed
cost is in Attachment C to this report. Preliminary schematic drawings for remedial
repair are also attached and are in Attachment B.

Thank you for allowing us to provide you this service.

Sincerely,

CSF Consulting, LP =50 OF 7%V
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Carlos A. utierrez‘, :
Principal Civil/Structural Engineer

E A CURT

Attachment A — Topographic Survey
Attachment B — Schematic Drawings for Analysis

S1 Bridge Plan with Remedial Repair Limits
S2 Proposed Schematic Repair Plan Profile and Section

Attachment C — Construction Cost Estimate
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ATTACHMENT B

Schematic Drawings for Analysis
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ATTACHMENT C

Construction Cost Estimate
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