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Project Description:
The present evaluation shows that, while the individual scour influences of the many bridge waterway variables are now well understood for simple or standard pier designs, and that recently developed scour estimation methods attempt to encompass these influences, there are several sources of substantial complexity that complicate the development of reliable comprehensive design relationship for estimating scour depth at piers: 
· Complexity of flow field 
· The fundamental problem of simultaneously scaling three scales (flow depth, bed material size and, structure size) 
· Variations in channel boundary materials 
· Differences in pier structure 
· The complicating interaction of pier scour and other boundary erosion processes , such as accumulation of woody debris, ice bridge over-topping, abutment proximity, channel morphology, bedforms 
· The large number of parameters involved 
The TFHRC Hydraulics Laboratory will collaborate on this proposed research and will provide Lab capabilities and technical assistance.





	
Progress this Quarter (includes meetings, work plan status, contract status, significant progress, etc.):

Please see the embedded PDF file below.
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Anticipated work next quarter:

· Reporting and documentation.




	
Significant Results:





	
Circumstance affecting project or budget.  (Please describe any challenges encountered or anticipated that 
might affect the completion of the project within the time, scope and fiscal constraints set forth in the 
agreement, along with recommended solutions to those problems).

None to report.





	
Potential Implementation:  
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LOCAL SCOUR MODELING






BED ANGLE

» Experimental scoured bed = |s angle of repose ~ 45 degrees?






= ~40 degrees?
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ENHANCEMENTS OF THE CRITICAL SHEAR STRESS
FORMULATION based on: . DB a..,

COMPUTATIONAL

RIVER DYNAMICS
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PREVIOUS SCOUR PATTERN AROUND CIRCULAR PIER...






NEW SCOUR PATTERN AROUND A CIRCULAR PIER
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SCOUR AROUND TWIN CIRCULAR PIERS. PIER INTERACTION

Local Scouring around Twin Bridge Piers
in Open-Channel Flows

Hao Wang'; Hongwu Tang® Quanshuai Liu®; and Yao Wang*

Table 1. Summary of Experimental Conditions

flow Discharge  Flow depth
§ e piles Case Q(L/s) h (cm) U(em/s) dg, (em) |d, (cm) |d/D
29 10.22 12 27.17 8.1 @ 2
30 6.76 12 15.94 1.7 1.6 3
31 721 12 17.54 2.5 2.0 3
flow [ 32 7.54 12 18.49 2.7 2.0 3
- | 100cm W 33 8.29 12 20.84 4.5 1.7 3
34 881 12 22.37 5.9 25 3
5 fow|depmn ﬂ 15cm thick sediment bed 35 253 12 2301 72 43 |3
S 36 571 12 12.57 0.0 0.6 5
/ '/Steel plate 37 6.64 12 15.54 1.6 1.8 5
- 38 725 12 17.48 2.7 2.7 5
! 39 8.09 12 21.13 3.7 4.0 5
40 8.84 12 22.51 5.9 43 5
Fig. 1. Experimental flume and twin piers 41 947 12 24.67 6.9 y 5
42 10.24 12 27.54 8.0 5






SCOUR AROUND TWIN CIRCULAR PIERS
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