Economic and Risk Assessment for Bridge Class Structures


hyd_coldesig_bac0008


District:� FORMTEXT ��–––––� �
Highway:� FORMTEXT ��–––––� �
Date: � FORMTEXT ��–––––��
�
CSJ:� FORMTEXT ��–––––��
County:� FORMTEXT ��–––––��
ADT:� FORMTEXT ��–––––��
�
Stream/Location:� FORMTEXT ��–––––��
�
�
�
Is this route used regularly by emergency vehicles? � FORMCHECKBOX ��Yes � FORMCHECKBOX ��No


I.   SITE DATA


General Information 


List all attachments included (location map, photographs, and any other documentation).


� FORMTEXT ��–––––��
�






Existing Bridge/Culvert


A.  Structure Size:  � FORMTEXT ��–––––��
�
B.  Type:  � FORMTEXT ��–––––��
�
C.  Number and length of spans:  � FORMTEXT ��–––––��
�
D.  Does overtopping of road, basin, divide, or relief structure(s) occur? � FORMCHECKBOX ��Yes � FORMCHECKBOX ��No�
�
a.  Elevation   � FORMTEXT ��–––––��
�
b.  Magnitude � FORMTEXT ��–––––��
�
c.  Frequency  � FORMTEXT ��–––––��
�
d.  Approximate backwater at overtopping flood  � FORMTEXT ��–––––��
�
Discuss factors affecting water stages (high water from other streams, reservoirs, lakes divided flow, etc.).


� FORMTEXT ��–––––��
�






River Type:


A.	� FORMCHECKBOX ��Straight  � FORMCHECKBOX ��Sinuous  � FORMCHECKBOX ��Meandering  � FORMCHECKBOX ��Highly meandering


	� FORMCHECKBOX ��Not braided  � FORMCHECKBOX ��Locally braided  � FORMCHECKBOX ��Generally braided


B.	Brief discussion of aggradation/degradation, bank erosion, and stream stability in vicinity:


� FORMTEXT ��–––––��
�






Channel slope  � FORMTEXT ��–––––� m/m


How was slope determined?


� FORMTEXT ��–––––��
�






D.	Are design considerations for fish passage necessary? Explain.


� FORMTEXT ��–––––��
�






II.  HYDROLOGIC ANALYSIS


Drainage Area  � FORMTEXT ��–––––� hectares


Hydrologic method used:  � FORMCHECKBOX ��Rational  � FORMCHECKBOX ��Gaged  � FORMCHECKBOX ��Regional regression equation


� FORMCHECKBOX ��SCS TR 55  � FORMCHECKBOX ��TR 20  � FORMCHECKBOX ��USGS Station  � FORMCHECKBOX ��Other:  � FORMTEXT ��–––––�


Flood Frequency/Magnitude Analysis


A.	Discuss methods considered and used to determine flows and trial design flood.


� FORMTEXT ��–––––��
�



B.	List the documentation on how the flow was developed.


� FORMTEXT ��–––––��
�






C.	 Complete showing trial design flood and 100 year.


Historic Flood Data:


Elevation  � FORMTEXT ��–––––�					Flow  � FORMTEXT ��–––––�


Frequency  � FORMTEXT ��–––––�				Date  � FORMTEXT ��–––––�


Source of information  � FORMTEXT ��–––––�


Discussion:


� FORMTEXT ��–––––��
�






III. TRIAL HYDRAULIC ANALYSIS AND DESIGN CONSTRAINTS


Discuss fish passage considerations.


� FORMTEXT ��–––––��
�






Discuss debris considerations.


� FORMTEXT ��–––––��
�






Discuss aggradation/degradation considerations.


� FORMTEXT ��–––––��
�






Discuss delineated flood plain considerations.


� FORMTEXT ��–––––��
�






Discuss other considerations.


� FORMTEXT ��–––––��
�






Size, type, approximate cost, and other relative information on trial design structure:


� FORMTEXT ��–––––��
�






Magnitude and percent change of overtopping flood when applicable:


Frequency  � FORMTEXT ��–––––�				Flow  � FORMTEXT ��–––––�


Minimum roadway or basin divide overflow elevation  � FORMTEXT ��–––––�


Where will overtopping occur?  � FORMCHECKBOX ��Roadway  � FORMCHECKBOX ��Basin divide


Flood at which damages are likely to occur:


Frequency flow  � FORMTEXT ��–––––�


Water surface elevation (include indication if includes BW effects)  � FORMTEXT ��–––––�


Describe.


� FORMTEXT ��–––––��
�






�
IV.  ECONOMIC ASSESSMENT


Backwater Damage:  Major flood damage in this section refers to shopping centers, hospitals, commercial plants, residences, cultivated cropland, etc.


A.	Is there major flood damage potential for the design flood?


	No� FORMCHECKBOX ��  (Go to Traffic Related Losses)  Yes� FORMCHECKBOX ��  (Continue answering this section)


B.	Will there be flood damage potential to residence(s) or other buildings during a 100-year flood?


	No� FORMCHECKBOX ��  (Go to Traffic Related Losses)  Yes� FORMCHECKBOX ��  (Continue answering this section)


C.	Could this flood damage occur even if the roadway crossing wasn’t there?


	No� FORMCHECKBOX ��  (Go to Traffic Related Losses)  Yes� FORMCHECKBOX ��  (Continue answering this section)


D.	Could this flood damage be significantly increased by the backwater caused by the crossing?  


	No� FORMCHECKBOX ��  (Go to Traffic Related Losses)  Yes� FORMCHECKBOX ��  (Continue answering this section)


E.	Could the stream crossing be designed in such a manner so as to minimize this potential flood damage?


	No� FORMCHECKBOX ��  (Go to Traffic Related Losses)  Yes� FORMCHECKBOX ��  (Continue answering this section)


F.	Does the value of the building(s) and/or its contents have sufficient value to justify further evaluation of risk and potential flood damage?


	No� FORMCHECKBOX ��				Yes� FORMCHECKBOX �� (Consider doing risk analysis - LTEC)


Traffic Related Losses


A.	Is the overtopping flood greater than the 100-year frequency?


	No� FORMCHECKBOX ��  (Continue answering this section)  Yes� FORMCHECKBOX ��  (Go to Rdwy/Str. Repair Costs)


B.	Is the proposed overtopping flood greater than the overtopping flood for the existing facility?


	No� FORMCHECKBOX ��  (Continue answering this section)  Yes� FORMCHECKBOX ��  (Go to Rdwy/Str. Repair Costs)


�
C.	Does the annual risk cost for traffic related costs exceed 10% of the annual capital costs?


	No� FORMCHECKBOX ��				Yes� FORMCHECKBOX ��  (Consider doing risk analysis - LTEC)


	Annual risk cost  � FORMTEXT ��–––––�


(See attached worksheet for calculations)


	Annual capital cost (Based on � FORMTEXT ��–––––� years service life and � FORMTEXT ��–––––� % discount rate)





Roadway and/or Structure Repair Costs


A.	Is the overtopping flood less than a 100-year frequency flood?


	No� FORMCHECKBOX ��  (Continue with 3E)	Yes� FORMCHECKBOX ��  (Continue with answering this section)


B.	Compare tailwater (TW) elevation with the roadway sag point elevation for the overtopping floods.  Is erosion of the embankment a concern?


	No� FORMCHECKBOX ��  (Continue with 3E)	Yes� FORMCHECKBOX ��  (Continue with answering this section)


C.	For the 100 year flood, is the depth of flow over the road times the duration of overtopping greater than 20 days?


	No� FORMCHECKBOX ��  (Continue with 3E)	Yes� FORMCHECKBOX ��  (Continue with answering this section)


D.	Is there damage potential to the structure caused by scour, debris, or other means during the lesser of  the overtopping flood or the 100-year flood?


	No� FORMCHECKBOX ��  (Skip to Hydraulic Recommendations)  Yes� FORMCHECKBOX ��  (Continue with answering 										this section)


E.	Will the cost of protecting the structure from damage exceed the cost of providing additional culverts or bridge capacity?


	No� FORMCHECKBOX ��  (Skip to Hydraulic Recommendations)  Yes� FORMCHECKBOX ��  (Consider doing risk 		(Continued with question 5)					analysis-LTEC)





Will the capital cost of the structure exceed $300,000?


No� FORMCHECKBOX ��  (Continue with the next question)  Yes� FORMCHECKBOX ��  (Consider doing risk analysis - 										LTEC)


In your opinion, are there any other factors which you feel should require further study through a risk analysis?


No� FORMCHECKBOX ��  (Continue with the next question)  Yes� FORMCHECKBOX ��  (Consider doing risk analysis - 										LTEC)





V.  HYDRAULIC RECOMMENDATIONS


Discuss the results of the study, including size, type, location, alignment, and any special considerations.


� FORMTEXT ��–––––��
�









