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Columbus State Community College
Design, Construction, and Trades Department
Skilled Trades Technology


COURSE: APPL 2704 	Advanced Directional Drilling

CREDITS:  2	CLASS HOURS PER WEEK:  3		PREREQUISITES: APPL 2300

DESCRIPTION OF COURSE
This class teaches state-of-the-art technology in underground installation of utilities.  The student learns the proper and safe methods of operating a computer simulator in the classroom followed by hands-on training in the field operating an actual directional drilling machine. Students will be given hands-on opportunity to learn the techniques to successfully make a bore, which includes machine set-up, boring, and reaming.

STUDENT LEARNING OUTCOMES
Upon completion of this course, the student will be able to:

Summarize the safety issues for Horizontal Directional Drilling (HDD) that could apply to any construction machine operation, and Compile a list of issues that are unique to HDD.

Combine the maintenance requirements for the drill head and stems with those for the HDD machine itself to Develop a comprehensive maintenance plan for all the HDD machinery.  

For an assigned HDD project, Assemble the necessary drawings and records, and Recommend a bore strategy (direction and depth profile) that will accomplish the project goals.

For an assigned HDD project, Set Up and Operate the HDD machine, including the pilot bore, pullback and backreaming of the bore hole to Demonstrate competence in Horizontal Directional Drilling operation.

[bookmark: _Hlk509936564][bookmark: _Hlk509948931]PROGRAM OUTCOMES 
· Understand the role and function of the skilled trades in the construction industry. 
· Discriminate the work they perform and how it interrelates with the other trades in the overall scope of a construction project. 
· Apply underlying theories and principles that are foundational to the trade that they have chosen.
· Demonstrate skills and proper work practices in all building, renovation, or repair activities.
· Be qualified and prepared to become a lead worker and/or mentor to others on construction and maintenance job sites. 
· Read, interpret, and follow construction drawings. 
· Apply current industry-specific building codes in the planning and execution of work. 
· Demonstrate the use of proper safety procedures in all activities. 
OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILGs) identified below (BOLD - applies to this course):
· Critical Thinking 
· Ethical Reasoning 
· Quantitative Skills
· Scientific Literacy 
· Technological Competence
· Communication Competence
· Cultural and Social Awareness 
· Professional & Life Skills

[bookmark: _Hlk506970002]In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

COURSE MATERIALS REQUIRED
White Board; PC Terminal with Video Display and Projection Capability; HDD Machinery

TEXTBOOK, MANUALS, REFERENCES, AND OTHER READINGS
Horizontal Directional Drilling Text

GENERAL INSTRUCTIONAL METHODS
Lecture, Demonstration, Practical Exercise, Technical Video

STANDARDS AND METHODS FOR EVALUATION
3 Quizzes -			15%
1 Midterm Exam -		25%
Final Exam (comprehensive)-	30%
Practical Exercises -		30%

GRADING SCALE
92 – 100	A
85 – 91		B
75 – 84		C
70 – 74		D
00 – 69		E

[bookmark: _Hlk506970049][bookmark: _Hlk509936463][bookmark: _Hlk495593351]SPECIAL COURSE REQUIREMENTS
This course is restricted to students presently studying under the direction and oversight of an approved apprenticeship program, working in partnership with Columbus State Community College.



ATTENDANCE POLICY
Columbus State Community College does not deduct from students’ grades for missing class periods. However, poor attendance normally does impact learning adversely and causes grades to be lower due to missed assignments, lectures, and demonstrations. Because this course is a part of a registered apprenticeship program, attendance for a minimum number of hours per year is required by the Ohio State Apprenticeship Council and the US Department of Labor. We strongly encourage students to attend every class. Attendance will be taken at every class session. Please check with the apprenticeship coordinator of your program regarding any additional attendance requirements that you must meet for continued participation in your program.

INCLEMENT WEATHER and OTHER EMERGENCIES
In the event of severe weather or other emergencies that could force the college to close or to cancel classes, such information will be broadcast on radio stations and television stations. Students who reside in areas that fall under a Level III emergency should not attempt to drive to the college even if the college remains open. 
Assignments due on a day the college is closed will be due the next scheduled class period. If an examination is scheduled for a day the campus is closed, the examination will be given on the next class day. If a laboratory is scheduled on the day the campus is closed, it will be made up at the next scheduled laboratory class. If necessary, laboratory make-up may be held on a Saturday. Please review the academic department specific policy relative to clinical, practicum, of other missed time due to weather related college closings. 
Students who miss a class because of weather-related problems when the class is held as scheduled are responsible for readings and other assignments as indicated in the syllabus. If a laboatory or an examination is missed, contact the faculty member as soon as possible to determine how to make up the missed exam or lab. Remember, it is the student’s responsibility to keep up with readings and other assignments when a scheduled class does not meet, whatever the reason. 
In the event the college is forced to close during Final Examination Week, exams scheduled for the first missed date will be rescheduled. The faculty member for each section of a course will communicate via email to registered students of the new date, time, and location of the exam. This information will also be posted, by the faculty member, on their Blackboard section as an announcement. 
COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at  www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.


WEEKLY UNITS OF INSTRUCTION

	LEARNING
UNIT
	UNIT OF INSTRUCTION
	LEARNING OBJECTIVES/GOALS
	ASSESSMENT METHODS
	ASSIGNMENTS
	ASSIGNMENT DUE DATE

	Learning Unit 1
	Theory of Horizontal Directional Drilling (HDD)
	Deliver a brief summary of the theory behind horizontal directional drilling and how it has developed over the past several years.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 2
	HDD Safety
	Summarize the safety issues for Horizontal Directional Drilling (HDD) that could apply to any construction machine operation, and Compile a list of issues that are unique to HDD.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 3
	Drilling Fluids and Fluid Systems
	Review the composition of fluids used in HDD, and describe the processes for preparation and delivery of these drilling fluids.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 4
	Drill Head Care     
	Prepare a maintenance plan for the care of the drill heads.  
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 5
	Drill Stem Care
	Prepare a maintenance plan for the care of the drill stem.  
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 6
	Drill Rods
	Prepare a maintenance plan for the care of the drill rod sections.  
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 7
	Machine Maintenance
	Combine the maintenance requirements for the drill head and stems with those for the HDD machine itself to Develop a comprehensive maintenance plan for all the HDD machinery.  
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 8
	Bore Planning
	For an assigned HDD project, Assemble the necessary drawings and records, and Recommend a bore strategy (direction and depth profile) that will accomplish the project goals.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 9
	Arrival at and Leaving the Job Site     
	Make allowances in your bore plan for entering and leaving the site with accessibility and serviceability as key factors.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 10

	Locating Equipment
	Locate the HDD equipment so that the bore can be accomplished efficiently.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 11

	Machine Setup
	For an assigned project, Set Up the HDD machine for a bore.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 12
	The Pilot Bore
	For an assigned project, Operate an HDD machine to perform the pilot bore.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 13
	Pullback
	For an assigned project, Operate an HDD machine to perform the pullback maneuver.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 14

	Backreaming
	For an assigned HDD project, Set Up and Operate the HDD machine, including the pilot bore, pullback and backreaming of the bore hole to Demonstrate competence in Horizontal Directional Drilling operation.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 15

	 Rock Drilling
	Review the rock drilling process for HDD and propose improvements based on experience.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 16
	Final Exam
	Comprehensive
	Final Exam
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