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Purpose

The goal of the project is to evaluate the potential failure modes of the Ashfork- Bainbridge Steel Dam in order to classify the current hazard potential of the dam. To ensure accuracy of this project, the dam will be analyzed by hydraulic, geotechnical, seismic, and structural means.
Scope of Services
The scope of services has been divided into six main tasks. Each task has been divided into sub-tasks and explained in detail below:
   Task 1 – Research

The Ashfork-Bainbridge Steel Dam must be evaluated in-person to determine its current condition. Prior to the dam evaluation, the design team will review previously collected data. The client, The National Forest Service, has provided several documents that may provide insight to known issues of the steel dam. These documents include original design drawings, maintenance records, emergency action plans, and engineering studies. Once the design team has become familiar with the known issues of the dam, they will produce a comprehensive checklist to be used while visiting the dam site. The checklist will include all tasks to be completed during the site visit and a copy of the structural drawings so that annotations can be added.
1.1 Read design drawings, maintenance records, emergency action plans, and   engineering studies.
1.2 Prepare a comprehensive checklist of tasks to be completed during site visit
Deliverable: Checklist to be used during site Visit.

   Task 2 – Site Visit

After document review, the design team will make a checklist of tasks to be completed during the dam inspection. The dam site will then be visited. Ed Monin, P.E. and representative of the client, will accompany the design team to Ashfork-Bainbridge Steel Dam. During this time, all existing concerns previously noted will be located and confirmed. Should any issue appear that has not previously been addressed, the issue will be documented with pictures and a detailed description. Additionally, major rust locations and reservoir water levels will be documented and recorded. If possible, the design team will check for signs of scour and seepage. Finally, appropriate notes will be taken as to create a detailed as-built sketch to be used to accurately model the dam in SAP2000.

2.1 Contact Ed Monin P.E. to accompany design team to steel dam.
2.2 Prepare necessary equipment for site visit.
2.3 Locate and confirm previously noted concerns of dam.
2.4 Note new concerns, document with pictures.
2.5 Note major rust locations, use caliper to identify loss.
2.6 Document reservoir water level.
2.7 Check for signs of scour or seepage.
2.8 Make notes on structural plans to ensure structure can be modeled in SAPP.
2.9 Test steel hardness.

Deliverables: Completed checklist, necessary pictures, notes which include rust location, scour and seepage.
   Task 3 – Evaluation Methods

The design team will research code provided by Arizona Dam Safety and U.S Army Corps of Engineering to decide the most appropriate method to evaluate the dam. The evaluation guidelines will provide the design team with a proper methodology for evaluating the dam.
3.1 Research AZ Dam Safety and US Army Corps Dam codes. 
3.2 Complete evaluation guidelines to be used on the dam.
3.3 Find conservative estimates of design properties using current methods.
3.4 Research USGS seismic analysis methods.
Deliverable: Evaluation methods to be used.
   Task 4 – Technical Evaluation

The dam will be evaluated in four major areas. First, a hydraulic analysis including three scenarios: overtopping, 100-year flood, and normal loading. This analysis will provide the current loading capacity of the steel dam. Next, Geotechnical and Seismic Analysis will be performed. The geotechnical evaluation will check the bearing capacity of the dam on the soil. The allowable soil bearing capacity will be calculated. If no geotechnical information can be found in older reports, then the design team will contact geotechnical firms to see if there are any available boring reports in the area. Additionally, a seismic analysis will be performed based on evaluation guidelines. Lastly, a Structural Analysis will be carried out. The rusted steel and broken parts of the dam must be considered for structural failure. Thus, actual material strength will be estimated for the steel members used to support the dam, and structure capacity will be reevaluated. A 3-D model will be created in SAP2000. The model will show overall dam deflection as well as individual member maximum loads during overtopping of the dam.

4.1 Hydraulic analysis.
4.2 Geotechnical analysis.
4.3 Seismic analysis.
4.4 Structural analysis.
Deliverables: SAP 2000 Structural Model, maximum load of water on dam, earthquake analysis, and allowable soil bearing capacity

   Task 5 – Reevaluation of Hazard Potential

Based on the models made in the last task, all potential failure modes will be considered. The failure modes will be ranked by their likelihood of occurrence. The hazard potential will be reevaluated. Currently, the dam is considered to be low hazard.  
5.1 Consider all potential failure modes.
5.2 Rank failure modes.

5.3 Reevaluate Hazard Potential.
Deliverables: Potential failure modes list, and hazard potential rating

   Task 6 – Report Findings
6.1 Estimate costs of repair to eminent failure modes
6.2 Prepare a comprehensive final report for client.

6.3 Prepare a PowerPoint presentation for client. 

Deliverable: Final report, PowerPoint presentation
Timeline

The timeline provides a tentative for the completion of each task and sub-task. Please see the next page for the complete timeline.
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5.3 reevaluate	
  hazaard	
  potential
6 Report	
  Findings
6.1 estimate	
  costs	
  of	
  repair	
  to	
  eminent	
  failure	
  modes
6.2 prepare	
  a	
  comprehensie	
  final	
  report	
  for	
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1 Research

1.1Read	old	reports 	

1.2Prepare	a	checklist	of	tasks

2 Site	Visit

2.1Contact	Ed	Monin	PE	

2.2Prepare	necessary	equipment

2.3Locate	and	confirm	concerns	of	dam

2.4Note	new	concerns,	document	with	pictures

2.5Note	major	rust	locations

2.6Document	reserviour	water	level

2.7Check	for	signs	of	scour	or	seepage

2.8Make	notes	on	structural	plans

2.9Test	steel	hardness

3 Evaluation	Methods

3.1Research	AZ	Dam	Safety	and	US	Army	Corps	Dam	codes	

3.2Complete	evaluation	guidelines	to	be	used	on	the	dam

3.3Conservative	estimates	of	design	properties

3.4Research	USGS	seismic	analysis	methods

4 Technical	Evaluation

4.1hydraulic	analysis

4.2Geotechnical	Analysis

4.3Seismic	Analysis

4.4Structural	Analysis

5 Reevaluation	of	Hazard	Potential

5.1consider	all	potential	failure	modes

5.2rank	failure	modes

5.3reevaluate	hazaard	potential

6 Report	Findings

6.1estimate	costs	of	repair	to	eminent	failure	modes

6.2prepare	a	comprehensie	final	report	for	client

6.3powerpoint	presentation
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Hourly Direct Rates
Description of Hourly rates goes here WEN!

	
	Job Type
	Hourly Rate

	Paul Garrett
	Project Manager
	$45

	Wen Cui
	Project Engineer
	$35

	Diwei Chen
	Software Technician
	$30


Labor Costs

Description of Labor costs goes here WEN!

	Tasks
	Project Manager Hours
	Project Engineer Hours
	Software Technician Hours
	Total Hours Per Task
	Total Cost

	1.1
	2
	2
	2
	6
	$220

	1.2
	3
	3
	3
	9
	$990

	2.1
	1
	1
	1
	3
	$330

	2.2
	2
	2
	2
	6
	$660

	2.3
	1
	1
	1
	3
	$330

	2.4
	1
	1
	1
	3
	$110

	2.5
	
	1
	1
	2
	$130

	2.6
	
	1
	
	1
	$35

	2.7
	
	1
	
	1
	$35

	2.8
	1
	1
	1
	3
	$110

	2.9
	3
	3
	3
	9
	$990

	3.1
	5
	5
	5
	15
	$1,650

	3.2
	3
	
	
	3
	$135

	3.3
	3
	3
	3
	9
	$990

	3.4
	
	3
	3
	6
	$390

	4.1
	20
	20
	20
	60
	$6,600

	4.2
	20
	20
	20
	60
	$6,600

	4.3
	10
	10
	10
	30
	$3,300

	4.4
	20
	20
	20
	60
	$6,600

	5.1
	10
	10
	
	20
	$1,600

	5.2
	5
	5
	5
	15
	$1,650

	5.3
	5
	5
	5
	15
	$1,650

	6.1
	5
	5
	5
	15
	$1,650

	6.2
	10
	10
	10
	30
	$3,300

	6.3
	1
	1
	1
	3
	$330

	Total Hours
	131
	134
	122
	387
	

	
	
	
	
	Total Cost
	$40,385


 


