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Process for Curriculum Implementation, Chris Newman, NHI, Develop guidelines for implementation of TCCC products and materials.  In concert with the development of the three HMA NHI training courses on construction, plants and materials two of the consultants submitted draft HMA curriculum to FHWA and NHI for review in January 2002.  In addition to the HMA curriculum it was suggested that NHI have additional curriculum tracks developed for the TCCC.  Future curriculum tracks are scheduled for development for concrete, asphalt, soils, aggregates, and other core elements.  The construction area is made up of contract administration issues including; specifications, partnering, claims etc.; construction operations program area issues include; asphalt (soils, aggregates etc.), concrete (mix design, plants etc.), and earthwork (compaction etc.); materials testing element (QC/QA etc.); structures (geotech etc); maintenance and other related courses (worker safety, work zones etc.).  The curriculum tracks are expected to fit along side what the state transportation departments and industry partners need for the development of their inspectors, technicians, engineers and superintendents in the way of core training curriculums.  They should be detailed, broad, cross-referenced and consistent with one another so that they fit together as a complete unit.  The final draft product consisting of all of the curriculum tracks is scheduled for completion by the end of May for marketing and presentation at the TCCC meeting in June 2002.  Development of the various curriculums will assist the TCCC in that once these tracks are complete, existing courses can be selected to fill a particular training need.  Any gaps in the curriculum tracks can then be identified, prioritized and scheduled for development and delivery.  This will alleviate the current trend of choosing courses based on a reactionary mode.  The TCCC will be solicited to provide three to four technical experts to assist in reviewing what the consultant has put together.  By the June meeting a core group of engineers should have assisted in the development of the curriculum tracks and can assist in marketing and presenting it to the TCCC.

Its been suggested that NHI needs to look at new ways of delivering courses.  The current procedure is to offer the courses to the states and let them sponsor them.  Since they are your primary customer and sponsor this works for delivery of courses to their personnel.  There are few consultants, contractors and local government personnel in these courses.  It is suggested that NHI become more proactive for example by offering some courses on a regional basis – especially those that are highly technical.  For example – on the attached diagram there is a course entitled  “Advanced HMA Mixture Testing & Characterization for Performance Evaluations”.   There is a limited audience for this type of course – three or four individuals per state and some private testing labs.  But, it is something that is badly needed to advance the state of the knowledge in the field – especially as we move into the new techniques for performance evaluation and pavement design (AASHTO 2002 Design Guide).
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INTRODUCTION

The purpose of this document is to present a listing of courses that should be offered by NHI regarding the training of consultant, industry, and agency personnel for building quality HMA pavements.  The following lists the attachments that make up this document.

1. Example flow chart for the curriculum of training courses, identifying those courses or experience levels that are needed as prerequisite for selected courses.

2. Listing of training courses that identifies the suggested target audience, course objectives, and estimated course length.

These courses can be combined in a manner that should be suited for both undergraduate and graduate courses at the university level, as summarized below.

· Courses A.1, B.1, B.2, and B.3 combined to result in an undergraduate course level that introduces students to HMA construction and materials testing – a basic course.

· Courses D.1, E.1, A.2, and B.4 combined to result in an undergraduate or graduate course level that introduces students to the use and application of mixture tests and statistics for the control of HMA mixtures.

· Courses E.2 and E.3, F.1, F.2, and F.3 combined to result in graduate courses for the advanced material/mixture testing and characterization of HMA mixtures for performance evaluation and the use of statistics for specification development.

BASIC TRAINING VERSUS CERTIFICATION – Course Content

It should be understood that these courses were or should be developed for basic training activities in the HMA technology area at the national level.  However, there is a move to include certification in many of these NHI courses that can be used at the local or regional level.  

Basic training at the national level and certification at the local or regional level have different objectives and generally should not be combined.  However, certification activities can be and should be addressed as a separate chapter in the basic training instructional material for improving the quality of HMA technology.  

The basic training materials offered at the national level can be used for certification at the local or national levels with adequate modifications, revisions and additions.  Additional guidance in the instructional materials to the instructor will be required on a course-by-course basis.  The instructional material must clearly designate the basic training material that is typically developed for an NHI course and the instructional material, questions/tests, and regional requirements that are needed and how they fit together for certification.

LISTING OF NHI TRAINING COURSES – TARGET AUDIENCE, COURSE OBJECTIVES AND ESTIMATED COURSE LENGTH.

	Course

Number
	Course Title
	Course

Length, days
	Target Audience
	Course Objectives

	?
	Basic – Advanced Plant Operations
	?
	Plant/Contractor Personnel – Operators to supervisors
	To be provided by NAPA

	?
	Basic – Advanced Construction Operations; Including transportation, placement, compaction
	?
	Contractor Personnel; Laydown, Compaction – Operators to supervisors
	To be provided by NAPA

	A.1

1310??
	Introduction to HMA Materials and Construction
	2 to 3
	Graduate engineers & technicians; laboratory to field personnel with relatively no experience in HMA technology.
	Introduce HMA mix technology; basic volumetric calculations, materials tests, and properties.

	B.1

131032
	HMA Construction
	3
	Same as current NHI course.
	Current NHI course objectives.

	B.2

131044
	HMA Production Facilities
	3
	Same as current NHI course.
	Current NHI course objectives.

	B.3

1310??
	HMA Mixture Design – Basic Concepts, Principles and Tests
	2 to 3
	Agency, contractor & consultant laboratory personnel (lab techs. & graduate engineers) with minimal experience in mix design. 
	Overview HMA mix design concepts and procedures; focus on Superpave volumetric designs & material properties.

	A.2

134050
	Introduction to Basic Statistics for Application to Paving Materials
	2 to 3
	Graduate engineers & technicians; field & laboratory personnel with little to no background in statistics.
	Overview of basic statistics for use in calculating averages, standard deviations, preparation of histograms, etc. for evaluating test results; a refresher course.

	B.4

134042
	Analysis and Interpretation of Statistical Test Results
	3 to 4
	Same as current NHI course.
	Current NHI course objectives, excluding basic statistics that are covered in the introductory course.

	C.1

134052
	Control and Acceptance of HMA Mixtures
	1
	Contractor, agency & consultant quality control and inspection personnel with experience in HMA technology.
	The use of extensive workshops, problems and demonstrations to illustrate the use of statistical concepts in the control & acceptance of HMA materials & mixtures.

	C.2

134053
	Control and Acceptance of PCC Mixtures
	1
	Contractor, agency & consultant quality control and inspection personnel with experience in PCC technology.
	The use of extensive workshops, problems and demonstrations to illustrate the use of statistical concepts in the control & acceptance of PCC materials & mixtures.

	C.3

134054
	Control and Acceptance of Aggregates
	1
	Contractor, agency & consultant quality control and inspection personnel with experience in aggregates.
	The use of extensive workshops, problems and demonstrations to illustrate the use of statistical concepts in the control & acceptance of aggregates.

	D.1

131045
	HMA Materials, Characteristics, and Control
	2 to 3
	Same as current NHI course.
	Current NHI course, excluding the basic statistical & volumetric calculations & basic mix design concepts.

	E.1

1310??
	Evaluation and Interpretation of HMA Mixture Tests for Control
	2
	Agency, contractor, & consultant personnel involved in the control & inspection of HMA materials and mixtures; Individuals responsible for decision-making.
	Comprehensive evaluation & interpretation of test results to identify the potential cause of inferior products and probable solutions for each cause.

	E.2

1310??
	Advanced HMA Mixture Testing and Characterization for Performance Evaluations
	3 to 4
	Laboratory personnel with extensive experience in HMA materials, mixture testing, and structural analysis of HMA pavements. 
	Present the different tests and computation of mixture properties that are needed & used to predict performance measures; including fatigue cracking, thermal cracking, rutting, stripping, and other distresses.

	E.3

1340??
	Specification Development – Advanced Application of Statistics
	3 to 4
	Agency and consultant personnel involved in the development of specifications for construction materials.
	Provide all background information on the development and use of performance-related & performance-based specifications and the use of warranties for paving projects.

	F.1

1340??
	HMA Specification Development
	1 to 2
	Agency and consultant personnel involved in the development of specification for HMA materials and mixtures.
	The use of extensive workshops, problems and demonstrations to illustrate the use of statistical concepts to develop specifications for HMA materials & mixtures.

	F.2

1340??
	PCC Specification Development
	1 to 2
	Agency and consultant personnel involved in the development of specification for PCC materials and mixtures.
	The use of extensive workshops, problems and demonstrations to illustrate the use of statistical concepts to develop specifications for PCC materials & mixtures.

	F.3

1340??
	Aggregates Specification Development
	1 to 2
	Agency and consultant personnel involved in the development of specification for aggregates.
	The use of extensive workshops, problems and demonstrations to illustrate the use of statistical concepts to develop specifications for aggregates. 

	Notes:  

1. Course number C.1 and D.1 are fairly similar.  Course C.1 utilizes extensive workshop problems and examples to demonstrate the application and statistical concepts for the control and acceptance of HMA mixtures; whereas, Course D.1 provides more theory and lecture regarding the control and acceptance testing to identify quality and inferior HMA mixtures.  Course D.1 also overviews the test procedures and sampling processes used for HMA materials and mixtures. 

2. The shaded NHI course numbers represent courses that do not exist, require some development or are in the process of being developed – either completely new course instructional materials or extraction of materials from other courses that already exist is some form.

3. Course numbers F.1, F.2, and F.3 will be very restrictive and have few potential participants.  Thus, these courses might be combined with the basic course (E.3) to decrease the development costs.

4. Overview or summary materials from prerequisite courses should be covered in the reference material for a course but not included in the visual aids used to present that course’s material.


FLOW CHART FOR CURRICULUM OF NHI TRAINING COURSES























A.2 – Introduction to Basic Statistics for Application to Paving Materials





A.1 – Introduction to HMA Materials & Construction





C.1 – Control & Acceptance of HMA Mixtures





B.1 – HMA Construction





B.4 – Analysis & Interpretation of Statistical Test Results





C.2 – Control & Acceptance of PCC Mixtures





B.2 – HMA Production Facilities





C.3 – Control & Acceptance of Aggregates





B.3 – HMA Mixture Design – Basic Concepts, Principles and Tests





F.1 – HMA Specification Development
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E.1 – Evaluation & Interpretation of HMA Mixture Tests for Control





F.2 – PCC Specification Development





E.3 – Specification Development:  Advanced Application of Statistics





E.2 – Advanced HMA Mixture Testing & Characterization for Performance Evaluations





F.3 – Aggregate Specification Development
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