Martin Luther King Memorial Bridge over Mississippi River 

at St. Louis, MO

SITE DESCRIPTION:

Martin Luther King Memorial Bridge is located in downtown St. Louis, Missouri. St. Louis occupies the right descending bank and there is industry along the left descending bank.  The floodplain is constricted on both sides by levees.

DESCRIPTION OF REFERENCE POINTS:

Vertical elevations are referenced to MSL.  The surveyed streambed elevations were referenced to the stage reported at the St. Louis gage, which is about 3/4 mile from the study site.

Horizontal control is approximate, no tracking or GPS was used.  A paper chart was used to record the data and the location of structural members marked on the chart.  The chart was then digitized and scaled.
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BED MATERIAL COMMENTS:

Bed material samples were collected at the St. Louis gage by the USGS Missouri District.
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DESCRIPTION FOR THIS BRIDGE:

The structural characteristics of the bridge are reported from rehabilitation plans provide by the Illinois Department of Transportation.  This is a truss bridge with 35 spans, however, only 3 spans comprise the section over the main channel of the Mississippi River.  Many of the spans are on the floodplain and behind levees.  

The piers have a complex shape.  The piers in the main channel consist of two columns above the flood elevation but are wall piers below the water.  The wall portions of the piers have three main portions: (1) an upper section which is sharp nosed and about 14 ft wide, (2) a middle section with is also sharp nosed and about 20 ft wide, and (3) a deep footing that rests on bed rock.  

PIER SCOUR COMMENTS:

Channel cross sections were measured at the Martin Luther King Bridge on July 15, 1993.  The cross section along the upstream edge of the bridge clearly showed a scour hole at pier 10 that is 13.5 ft deep.  The width of pier 10 varies with depth; the weighted average pier width, which does not include the width of the footing or caisson is 17.9 ft.  The pier is sharp nosed (but with a flat internal angle) for the main part of the pier, and the caisson and footing are round nosed.  The flow was aligned with the pier.  Approach velocities were estimated from a discharge measurement on the Mississippi River made the same day at the Poplar Street Bridge on I-70, which is about ¾ mile downstream from the Martin Luther King Bridge.  A nearly straight channel alignment and similarity of the measured cross-sectional areas and channel shape at the two bridges allowed the discharge measurement made at Poplar Street Bridge to be transferred with little error to the Martin Luther King Bridge.  The discharge measured on July 15, 1993 was 804,000 cfs and the mean velocity of the subsection of the river containing pier 10 was 8.6 ft/sec.

ABUTMENT SCOUR COMMENTS:  none

CONTRACTION SCOUR COMMENTS: none

HYDROGRAPH:

The hydrograph from that gage located in downtown St. Louis on the Poplar Street Bridge is provided in the “Hydrograph” worksheet of MLK.xls
OTHER FILES

MLK.xls – contains the following worksheets


Summary – summary of site, bridge, and scour characteristics


Hydrograph – Hydrograph from USGS station 07010000


US100 – cross section collected approximately 100 ft upstream


US0 – cross section collected along the upstream edge of the bridge


DS0 – cross section collected along the downstream edge of the bridge


DS100 – cross section collected approximately 100 ft downstream 


Qmeas – Discharge measurement notes from measurement at St. Louis gage 

Aerial.jpg – Satellite image of St. Louis 

PierNose.jpg – Flow at nose of pier 10

PierSide.jpg – Looking at side of pier 10

x-secs.jpg – figure of plotted cross sections collected on 7-15-93

profile.jpg – profile view of bridge

prof-main.jpg – detailed profile view of main channel portion of bridge

pier10.jpg – plan details for pier 10

