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Figure 1. 1972 site map.
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Figure 4. Elevation view of US 82 bridge looking downstream.
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Figure 6. ABIMS plot with original groundline and 1971 and underwater inspection data
(view is looking downstream).
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Figure 7. Daily discharges from 1963 to 1971.
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Figure 8. Riprap placed at pier 6 (view looking downstream).
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Figure 10. Elevation contour map of site.
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The basic scour estimate given by equation 6 is multiplied by a factor, K^ pier,

given in Figure 15 as a function of hi/apier and f/apier, to yield the pier stem scour

component as follows:
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where:
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Figure 14. Suspended pier scour ratio.

The quantity in the square brackets in Equation 12 is the basic pier scour ratio as if the

pier stem were full depth and extended below the scour.
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Pile Cap (Footing) Scour

The need to compute the pile cap or footing scour depth component occurs when

the pile cap is in the flow by design, or as the result of long-term degradation, contraction

scour, and/or by local scour attributed to the pier stem above it. As described below,

there are two cases to consider in estimating the scour caused by the pile cap (or footing).

Equation 6 is used to estimate the scour component in both cases, but the conceptual

strategy for determining the variables to be used in the equation is different (partly due to

limitations in the research that has been done to date). In both cases the wide pier factor,

Kw, may be applicable for this computation. Only case 1 will be discussed here.

Case 1: The bottom of the pile cap is above the bed and in the flow either by

design or after the bed has been lowered by scour caused by the pier stem component.

The strategy is to reduce the pile cap width, apc, to an equivalent full depth solid pier

width, a*pc, using Figure 15.
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Figure 15. Pile cap (footing) equivalent width.
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Figure 18. Pile spacing factor.
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Figure 21. Maximum scour depth relative to the original ground calculated using a critical shear stress (TC) of 0.028 lb/ft2 and a
friction factor (f) of 0.008.
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Figure 22. Maximum scour depth relative to the original ground calculated using a critical shear stress (TC) of 0.005 lb/ft2 and a friction
factor (f) of 0.008.



Next, pier scour was computed for Pier 6 using the complex pier scour methods

from HEC-18. Pier 6 is a pile footing. Complex pier scour calculations were performed.

Pier size and shape were obtained from the plans and the velocity, depth and flow angle

were obtained from the 2-D model (Figure 23).
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Figure 23. Thirty degree angle of attack at pier 6.

The pier scour calculations were based on the flow depths corresponding to the

scoured bottom after the contraction scour is taken into account (that is with the flow

depth equal to the original flow depth plus the contraction scour). As for the flow

velocity, the velocity calculated for the original ground was used in the pier scour

calculation although it is expected that this velocity would be reduced somewhat due to

an increase in depth as a result of the scour. The information used in the calculations can
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Figure 24. Maximum scour depth relative to the original ground calculated using the bottom topography based on the original 1961
survey elevations and the 2001 survey elevations.






