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	1.
	Civil/structural engineering personnel must demonstrate a familiarity level knowledge of site characterization related to earthquakes.
	
	
	
	
	
	
	     

	2.
	Civil/structural engineering personnel must demonstrate a familiarity level knowledge of tornadoes, hurricanes, and extreme straight line winds.
	
	
	
	
	
	
	     

	3.
	Civil/structural engineering personnel must demonstrate a familiarity level knowledge of floods and tsunamis.
	
	
	
	
	
	
	     

	4.
	Civil/structural engineering personnel must demonstrate a familiarity level knowledge of geotechnical engineering.
	
	
	
	
	
	
	     

	5.
	Civil/structural engineering personnel must demonstrate a familiarity level knowledge of the civil/structural engineering requirements of the applicable Federal regulation 10 Code of Federal Regulations 830, “Nuclear Safety Management,” safety-basis documents and processes, and associated orders, standards, and guides.
	
	
	
	
	
	
	     

	6.
	Civil/structural engineering personnel must demonstrate a working level knowledge of analytical and computer-based techniques for analyzing nuclear safety related SSCs.
	
	
	
	
	
	
	     

	7.
	Civil/structural engineering personnel must demonstrate a working level knowledge of seismic analysis and design criteria for nuclear safety related structures, systems, and components (SSCs).
	
	
	
	
	
	
	     

	8.
	Civil/structural engineering personnel must demonstrate a working level knowledge of safety classification of civil/structural SSCs and their design requirements in DOE directives.
	
	
	
	
	
	
	     

	9.
	Civil/structural engineering personnel must demonstrate a working level knowledge of DOE and other national standards for natural phenomena hazards analysis and design criteria for DOE facilities.
	
	
	
	
	
	
	     

	 10.
	Civil/structural engineering personnel must demonstrate a working level knowledge of major national consensus codes and standards related to steel and concrete structural design.
	
	
	
	
	
	
	     

	 11.
	Civil/structural engineering personnel must demonstrate a working level knowledge of the international building code provisions related to civil/structural engineering analysis and design requirements.
	
	
	
	
	
	
	     

	12.
	Civil/structural engineering personnel must demonstrate a familiarity level knowledge of the application of quality assurance policies, programs, and processes in the design and construction of civil/structural systems and components.
	
	
	
	
	
	
	     

	13.
	Civil/structural engineering personnel must demonstrate familiarity level knowledge of program and project management.
	
	
	
	
	
	
	     

	14.
	Civil/structural engineering personnel must demonstrate a familiarity level knowledge of the DOE/facility contract provisions necessary to provide oversight and assessments of a contractor’s performance.
	
	
	
	
	
	
	     

	15.
	Civil/structural engineering personnel must demonstrate the ability to provide oversight and assessment of a contractor’s performance.
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	COMPETENCY LEVELS:
	DA = Demonstrate the Ability, E=Expert, F = Familiarity, W = Working , NA = Not Applicable, 

	LEARNING METHODS:
	CBT = Computer-Based Training, CR = Classroom, DA = Detail Assignment, DJA = Developmental Job Assignment, OJT = On-the-Job Training, SA = Shadow Assignment, 
SS = Self-Study, WT = Walk-Through

	EVALUATION METHODS:
	EQ = Evaluation of Equivalencies, OE = Oral Evaluation, OP = Observation of Performance, WE = Written Exam
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	TECHNICAL QUALIFICATION PROGRAM “TQP” 

	

	CIVIL/STRUCTURAL ENGINEERING QUALIFICATION CARD CERTIFICATION OF COMPLETION

	The candidate has successfully completed the Civil/Structural Engineering TQP Qualification.  The candidate has successfully completed a final qualification activity consisting of a comprehensive written examination, an oral board examination, or a walkthrough and is recommended for final qualification.
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	DATE
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	CIVIL/STRUCTURAL ENGINEERING FINAL QUALIFICATION

	The candidate has successfully completed the Civil/Structural Engineering TQP Qualification.

	
	
	
	
	

	SECOND-LEVEL SUPERVISOR
	DATE
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Technical Qualification Feedback Form
To be completed by Candidate
The items on this questionnaire ask general open-ended questions about the various aspects of your qualification process. Thank you for taking the time to fill out this form thoughtfully. Your answers and comments will help us develop a more effective qualification process. Please submit this completed form with your signed qualification card when you complete the qualification process. 
[bookmark: Text8][bookmark: Text9]Name:     								Date:      
[bookmark: Text7]Functional Area Qualification Standard:       
Organization:      
1. How did you use the following tools to help complete your qualification effort?
Competency to Course Matrix
Reference Guides
DOE O 426.1
Technical Qualification Program User’s Guide
     



2. What problems did you encounter as you progressed through the qualification process?
     



3. What programs or processes did you find useful in helping you complete your qualification requirements
[bookmark: Text5]     



4. What programs or processes had a negative impact on your qualification experience?
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KSA Changes Between 3/2004 and 9/2014 Civil/Structural Standards

The KSAs in the following competency statements have been changed:
1.	Civil/structural engineering personnel must demonstrate a familiarity level knowledge of site characterization related to earthquakes.
a.	Discuss the phenomena of earthquakes in relation to rupture of faults in the earth’s crust and the associated slip on these faults.
b.	Discuss various types of faults.
c.	Discuss various terminology used in defining earthquake magnitude and location.
d.	Demonstrate familiarity with propagation of earthquake and its impact on structures.
e.	Demonstrate familiarity with seismic hazard evaluation, PSHA methodology, development and implementation of ground motion prediction (ANS 2.27, ANS 2.29, NUREG/CR-6728, NUREG-2115, and NUREG-2117).
2.	Civil/structural engineering personnel must demonstrate a familiarity level knowledge of tornadoes, hurricanes, and extreme straight line winds.
a.	Discuss the formation and propagation of tornadoes and hurricanes.
b.	Discuss the Enhanced Fujita scale for tornadoes.
c.	Discuss the quarter-mile and 3-second wind gust speeds.
d.	Discuss and distinguish the effects of high winds, tornadoes, and hurricanes on SSCs.
e.	Discuss wind generated missiles.
f.	Familiarity with and use of American National Standards Institute (ANSI)/American Nuclear Society (ANS) 2.27.
3.	Civil/structural engineering personnel must demonstrate a familiarity level knowledge of floods and tsunamis.
a.	Discuss the various types of flooding and their causes.
b.	Discuss the formation of tsunamis.
c.	Discuss the effects of floods and tsunamis on SSCs.
d.	Familiarity with and use of ANSI/ANS 2.27.
4.	Civil/structural engineering personnel must demonstrate a familiarity level knowledge of geotechnical engineering.
a.	Discuss the following in relation to civil engineering and site conditions and their potential impacts on foundations and structures:
1)	Subsurface exploration (drilling, in situ, and geophysical techniques) and sampling methods
2)	Soil mechanics—static and dynamic analysis
3)	Shallow and deep foundations
4)	Earth retaining structures
5)	Slope stability
6)	Soil liquefaction
7)	Settlement theory
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8)	Familiarity with and use of ANSI/ANS 2.27
5.	Civil/structural engineering personnel must demonstrate a familiarity level knowledge of the civil/structural engineering requirements of the applicable Federal regulation 10 Code of Federal Regulations 830, “Nuclear Safety Management,” safety-basis documents and processes, and associated orders, standards, and guides.
e.	Describe the basic purpose and content of a safety evaluation report as discussed in DOE-STD-1104, Review and Approval of Nuclear Facility Safety Basis Documents.
f.	Describe the process followed for new nuclear facilities in terms of meeting safety basis requirements as outlined in DOE-STD-1189, Integration of Safety into the Design Process.
6.	Civil/structural engineering personnel must demonstrate a working level knowledge of analytical and computer-based techniques for analyzing nuclear safety related SSCs.
a.	Discuss basic theory and principles behind finite element analysis and its application in commuter programs for static and dynamic structural analysis.
b.	Discuss examples of types of finite elements typically encountered in commercial computer programs, their use and limitations in modeling including use of appropriate mesh size, convergence, and proper simulation of boundary conditions and releases of nodal degrees of freedom.
c.	Discuss numerical techniques used for static and dynamic finite element analysis, selection and reduction of dynamic degrees of freedom, response spectrum, and time-history analysis.
7.	Civil/structural engineering personnel must demonstrate a working level knowledge of seismic analysis and design criteria for nuclear safety related SSCs.
a.	Discuss the provisions in American Society of Civil Engineers (ASCE) 4-98, Seismic Analysis of Safety-Related Nuclear Structures, related to:
1)	Site response analysis and development of design response spectra.
2)	Important considerations in modeling of structures for seismic analysis including lumped mass stick model; finite element model; models for single- and multi-step analysis; models for dynamic analysis; and modeling of mass, stiffness, and damping.
3)	Different types of analysis commonly employed in seismic analysis such as equivalent static method, linear, and nonlinear response spectrum and time history analysis, and frequency domain analysis.
4)	Soil-structure interaction modeling and analysis including simplified frequency independent lumped spring method, frequency dependent direct and sub-structuring methods.
5)	Methods for subsystems analysis and non-building components for seismic effects.
6)	Methods for analyzing buried pipes and conduits, earth retaining and basement walls, aboveground vertical tanks, distribution systems, unanchored components, and base isolation systems.
b.	Discuss the provisions of the ASCE 43-05, Seismic Design Criteria for Structures, Systems, and Components in Nuclear Facilities, related to the graded approach for earthquake design provisions, development of design basis earthquake ground motion, evaluation of seismic demand, and structural capacities.
8.	Civil/structural engineering personnel must demonstrate a working level knowledge of safety classification of civil/structural SSCs and their design requirements in DOE directives.
c.	Discuss the difference in the design requirements, including the use of codes and standards for SSCs designated as:
1)	Safety class
2)	Safety-significant
3)	Defense-in-depth
9.	Civil/structural engineering personnel must demonstrate a working level knowledge of DOE and other national standards for natural phenomena hazards analysis and design criteria for DOE facilities.
a.	Discuss the analysis and design methodology of DOE-STD-1020, Natural Phenomena Hazards Design and Evaluation Criteria for Department of Energy Facilities, and DOE-STD-1189 for new construction, including the use of other national standards reference in DOE-STD-1020 (ANSI/ANS 2.26, ASCE-4, and ASCE/Structural Engineering Institute (SEI) 43).
b.	Explain how an evaluation of existing facilities is performed, when a back-fit analysis should be performed, and what kind of relief in the criteria can be allowed for existing facilities.
10.	Civil/structural engineering personnel must demonstrate a working level knowledge of major national consensus codes and standards related to steel and concrete structural design.
a.	Demonstrate working level knowledge of the following:
3)	Structural Steel, ANSI/American Institute of Steel Construction (AISC)
· ANSI/AISC 360, Specification for Structural Steel Buildings
· ANSI/AISC N690, Specifications for the Design, Fabrication, and Erection of Steel Safety-Related Structures for Nuclear Facilities
· AISC 327, Seismic Design Manual
· AISC 341, Seismic Provisions for Structural Steel Buildings
· AISC 358, Prequalified Connections for Special and Intermediate Steel Moment Frames for Seismic Applications
11.	Civil/structural engineering personnel must demonstrate a working level knowledge of the international building code provisions related to civil/structural engineering analysis and design requirements.
a.	Discuss application of the following provisions of the International Building Code to DOE projects:
1) 	Regulatory framework of the International Building Code (chapter 1)
2)	Application of building code requirements to SDC-1 and  SDC-2 SSCs (chapter 3)
3)	Special detailed requirements based on use and occupancy (chapter 4 sections related to hazardous materials)
4)	Structural design (chapter 16)
5)	Structural tests and special inspections (chapter 17)
6)	Soils and foundations (chapter 18)
7)	Concrete (chapter 19)
8)	Masonry (chapter 21)
9)	Steel (chapter 22)
12.	Civil/structural engineering personnel must demonstrate a familiarity level knowledge of the application of QA policies, programs, and processes in the design and construction of civil/structural systems and components.
a.	Describe the general QA requirements of 10 CFR 830.120, “Quality Assurance,” DOE O 414.1D, Quality Assurance, and following DOE QA guidance documents.
1) 	DOE G 414.1-1C, Management and Independent Assessments Guide
2)	DOE G 414.1-2B, Admin Chg 1, Quality Assurance Program Guide
3)	DOE G 414.1-4, Safety Software Guide

b.	Describe how American Society of Mechanical Engineers NQA-1, Quality Assurance for Nuclear Facility Applications, or other national or international standards are applied to implement QA criteria.

c.	Describe how QA requirements are implemented in the following:
1)	Safety analysis
2)	Application of the graded approach requirements
3)	Design process controls
4)	Design verification and validation
5)	Procurement and construction

d.	Describe DOE and contractor responsibilities and requirements for implementing an approved QA program including flowdown of QA requirements.

e.	Describe the application of the 10 QA criteria of DOE O 414.1D and 10 CFR 830, Subpart A, which address the following:
1)	Management
2)	Performance
3)	Assessment

13.	Civil/structural engineering personnel must demonstrate a familiarity level knowledge of program and project management.
a.	Discuss the provisions of DOE O 413.3B, Program and Project Management for the Acquisition of Capital Assets, and associated guides related to:
1)	Phases of a project lifecycle
2) 	Each of the critical decision points in relation to civil/structural engineering activities
3)	What a code of record is and how it changes over the life of a project
4)	Purpose, scope, and application of the safety-in-design elements from DOE-STD-1189 and how they interface with the requirements from DOE O 413.3B
14.	Civil/structural engineering personnel must demonstrate a familiarity level knowledge of the DOE/facility contract provisions necessary to provide oversight and assessments of a contractor’s performance.
a.	Discuss the provisions of DOE O 226.1B, Implementation of Department of Energy Oversight Policy, related to:
6)	The application of the compliance documents section of contracts



15.	Civil/structural engineering personnel must demonstrate the ability to provide oversight and assessment of a contractor’s performance.
a.	Assessment or Surveillance:
	Civil/structural engineering personnel must demonstrate the ability to perform a civil/structural assessment or surveillance to ensure that the design, construction, and/or operation are being conducted in accordance with DOE O 420.1C, associated guide, and national consensus codes and standards.
b.	Design Review:
	Civil/structural engineering personnel must demonstrate the ability to participate in a structural analysis design review. This will include reviewing assumptions, technical specifications, design calculations, and drawings to ensure that the design is appropriate, constructible, operable, and maintainable.
c.	Safety Basis Review:
	Civil/structural engineering personnel must demonstrate the ability to perform a review of safety basis documentation to ensure that designated structural safety systems have been properly assessed including a determination that they are designed and constructed to meet the functional requirements and performance criteria identified in the DSA.
d.	Technical Presentation:
	Civil/structural engineering personnel must demonstrate the ability to prepare and make a technical presentation on civil structural engineering matters to internal and external organizations.
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