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Columbus State Community College Construction Science & Engineering Technology Department
Civil Engineering Technology

COURSE: CIVL 1120 Construction Material Science INSTRUCTOR:
Office: Davidson Hall 205	Telephone: 614-287-5030	Cell: (Optional) Email:
CREDITS: 3	CLASS HOURS PER WEEK: 5 LECTURE HOURS: 2 LABORATORY HOURS: 3
PREREQUISITES: MATH 1075

DESCRIPTION OF COURSE
A comprehensive study of the properties, construction applications, standards, specifications and elementary material testing methods of soils, aggregates, asphalts, Portland cement concrete, masonry, metals and woods. Laboratory exercises include fundamental common construction industry materials testing procedures and comparison of results to industry standards and specifications. The laboratory exercises also provide preparation for the American Concrete Institute (ACI) Grade 1 Concrete Field Technician exam. Preparation in the ACI Grade 1 Contract Field Technician test is a course requirement.
STUDENT LEARNING OUTCOMES
The student will be able to:
Perform standardized field and laboratory testing on civil engineering materials soils, aggregates, asphalt and Portland cement concrete, masonry, steel and wood in accordance with American Society of Testing Methods (ASTM) procedures and Ohio Department of Transportation Construction Materials Specifications.

· Recognize the characteristics and qualities of structural construction materials.
· Employ the testing methods to evaluate the properties of structural materials in accordance with applicable standards and testing criteria.
· Utilize quality control standards for "on-the-job" evaluation and measurement to assure project adherence to code requirements and integrity of construction.
· Read and interpret standards outlined in construction specifications and apply correct design, proportioning and testing methods to determine material acceptability.

OHIO DEPARTMENT OF HIGHER EDUCATION TAG OUTCOMES:
OET 018 Construction Materials Testing Prerequisite: Placement beyond basic math Essential outcomes:
· Employ sound testing procedures on construction materials
· Understand the relevant properties of construction material
· Communicate scientific information in a proper format
· Identify the literature available for development and testing of construction materials

INSTITUTIONAL LEARNING GOALS
Columbus State Community College's Institutional Learning Goals are an integral part of the curriculum and central to the mission of the college. The faculty at Columbus State has identified the following institutional learning goals:
· Scientific Literacy
· Technological Competence
· Communication Competence
TEXTBOOK, MANUALS, REFERENCES, AND OTHER READINGS
CIVL 1120 Course Manual – Required – provided by Columbus State Community College Basic Construction Materials, Eighth Edition by Theodore W. Marotta, John C, Coffey, Cynthia Brown LaFleur and Christine LaPlante, Pearson, Inc., 2011, - Required – provided by the student.

GENERAL INSTRUCTIONAL METHODS
Lecture, laboratory projects, reading assignments and homework assignments.
ASSESSMENT
Columbus State Community College is committed to assessment (measurement) of student achievement of academic outcomes. This process addresses the issues of what you need to learn in your program of study and if you are learning what you need to learn. The assessment program at Columbus State has four specific and interrelated purposes: (1) to improve student academic achievements; (2) to improve teaching strategies; (3) to document successes and identify opportunities for program improvement; (4) to provide evidence for institutional effectiveness. In class you are assessed and graded on your achievement of the outcomes for this course. You may also be required to participate in broader assessment activities.

STANDARDS AND METHODS FOR EVALUATION
The student will be evaluated on the basis of his/her performance on field projects, equipment technique and examinations. The breakdown for evaluation is as follows:

	Lab Assignments & Field Trips
	40%

	Homework
	10%

	Tests
	30%

	Final Examination
	20%

	TOTAL
	100%



GRADING SCALE
The student's final grade will be determined as follows:

A = 90%-100%
B = 80%- 89.9%
C = 70%-79.9%
D = 60%-69.9%
E = Below 60%
SPECIAL COURSE REQUIREMENTS
Furnished by Columbus State Community College: Standard materials testing equipment in accordance as specified in previously stated Unit of Instruction References and a student safety pack.
Furnished by the Students: The student is required to have a scientific calculator, note taking materials, straight edge, French curve, red pen or pencil and a blue pen or pencil.
ATTENDANCE POLICY
The college policy will be followed and attendance will be noted each class period. Please note that some of the laboratory projects require destructive testing of material. Because of this requirement it is nearly impossible to conduct certain "make up laboratories"; consequently, the student will receive a zero (or a 50% grade reduction in the case of a two period project) for the particular missed laboratory session unless arrangements (excused absence) can be made with the instructor. “Make up” laboratory sessions are solely at the discretion the instructor. No “make up” laboratory session will be permitted after the first three weeks of the quarter (remaining projects require teamwork and destructive testing).

An absence will be excused if the student notifies the instructor in advance of the absence by telephone, email or written excuse AND provides a written excuse upon his/her return.
Excused absences only permit the student to make-up the work missed resulting from the absence. Un-excused absences result in an automatic zero for the missed work.
HOMEWORK:
Homework assignments are contained in the Lecture Notes portion of the CIVL 1120 Construction Material Science Course CD. Students are required to complete the homework assignments prior to the homework review date (see course schedule). The homework is due on the date indicated on the schedule.

TESTS:
Tests will generally cover one unit of instruction and be one (1) hour in length. Lecture, reading assignments and laboratory work will be represented on the tests. A portion (30%) of the test (concepts) will be closed book and closed references and will either be multiple choice - Scantron graded or short answer. Students will be permitted to use references on the applications (numerical calculations) portion (70%) of the test. Acceptable references are limited to: Graded Laboratory Projects Sheets and Homework Solutions Homework solutions will be reviewed in class one period in advance of the test; this review will be a participative activity. The only exception to this general rule is the American Concrete Association Test; it is completely closed book, closed reference. Tests will be administered in the Davidson Hall Room 108 (Materials Laboratory). All Make-Up Examinations will be administered in the Testing Center and ONLY after the absence has been excused.

The final examination will cover the entire course of study and will be given at the time and place scheduled by the College. Tests, laboratory projects, reading assignments and lecture material will be represented on the examination. This examination will be open reference, multiple choice - Scantron graded. Students are permitted to use completed homework, all graded material (test and laboratory bench sheets) and the APA Wood Handbook during the final examination. Lecture notes and Laboratory Procedures are also permitted. Students will have two (2) hours for the examination.
LABORATORY:
The laboratory bench sheets are included with the laboratory projects on the CD and students are responsible for printing their own hardcopy. All project data shall be entered directly on the submission sheets for the particular laboratory project and submitted at the completion of the project. FAILURE TO USE PROJECT BENCH SHEETS WILL RESULT IN A ZERO FOR THAT
LABORATORY GRADE. Each student is responsible for reading and understanding the assignment prior to the laboratory session.	Refer to the absence section for the policy concerning absences from laboratory sessions.
Correct laboratory procedures dictate that the testing equipment, work areas and sample containers be maintained in clean and good working order. Secondly, laboratory procedures require sample preparation. In some instances this will have already been performed; but students are required to replenish the prepared sample bins.
No laboratory session is considered complete until the testing equipment is cleaned and restored to its appropriate storage area.
Failure to comply will result in laboratory grade reductions for the entire experiment.
Field trips count as laboratory sessions and have the same attendance requirements.
The equipment supplied by Columbus State Community College is to be used for its intended purposes for technical education. Any misuse of the equipment, unauthorized experiments or non-emergency activation of safety equipment will result in dismissal from laboratory with appropriate grade reductions. The offending student(s) will be permitted to return to the class sessions only after review by and written permission of the department chairman.
INCLEMENT WEATHER OR 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. If a clinical is missed because of weather conditions: (insert department policy).
Students who miss a class because of weather-related problems with the class is held as scheduled are responsible for reading and other assignments as indicated in the syllabus. If a laboratory or examination is missed, contact me 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 reading 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 for (date), in the same location at the same time scheduled. Exams scheduled for a second missed date will be rescheduled for 	. Thus, our final exam is scheduled for (date) at 	o’clock. If the college is closed that day, the exam will be held on (date) at 	o’clock. If our exam is the second day the college has been closed, the exam will be held on (date) at 		o’clock.

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”.
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UNITS OF INSTRUCTION

Unit 1
· Unit of Instruction: Introduction to Construction Process and Quality Control/Quality Assurance.
· Learning Objectives/Goals:
· To familiarize the student with specifications, codes, industry standards, regulatory agencies and specification formats applicable to the construction industry.
· To reinforce the students understanding of the Construction Sequence and the inter-relationship of the construction documents, construction material selection and testing process and the finished product.
· Assignment: Read: Pages 1 – 3 in the Course Compact Disc “Selected Lecture Notes” Read: Basic Construction Materials Chapter 1; Pp 1 - 14
· Assessment Methods: Homework 1 and Test 1.
Unit 2
· Unit of Instruction: Soils (ASTM D-2216, ASTM D- 422, ASTM D- 698, ASTM D- 1557, ASTM D-4318 and ASTM D-427)
· Learning Objectives/Goals:
· To familiarize the student with the procedures in determining water content in a soil sample in accordance with ASTM D-2216.
· To familiarize the student with the procedures in classifying soil by grain size in accordance with ASTM D-422
· To familiarize the student with methods to test the compaction characteristics of fill (embankment) material. The student will become acquainted with the standard proctor test for fill material in accordance with ASTM D-698 and ASTM D-1557.
· To familiarize the student with the procedures used in determining the Atterberg Limits (plastic limit, liquid limit and plasticity index) of fine grained soils in accordance with ASTM D-4318 and ASTM D-427.
· Assignment: Read: Pages 4 – 11 in the Course Compact Disc “Selected Lecture Notes”
· Assessment Methods: Homework Assignment 1, Laboratory Projects 1, 2, 3, and 4, & Test 1.

Unit 3
· Unit of Instruction: Aggregates (ASTM C-33, ASTM C 29/C 29M, ASTM C-128, ASTM C-136, ODOT 301)
· Learning Objectives/Goals:
· To familiarize the student with the procedures in classifying sample material by grain size and compare to known standards (ODOT 301).
· To familiarize the student with the procedures in classifying sample material by grain size in accordance with ASTM C-136 and compare to known standards (ASTM C-33).
· To familiarize the student with the procedures used in calibrating volumetric measures and determining the unit weight of coarse and fine grained aggregates in accordance with (ASTM C 29/C 29M).

· To familiarize the student with the procedures used in determining the specific gravity of coarse and fine aggregates in accordance with (ASTM C-127 and ASTM C-128).
· Assignment: Read: Pp 18 – 26 in the Course Compact Disc “Selected Lecture Notes” Read: Basic Construction Materials Chapter 2; Pp 16-53 and Pp 233-242 in the Appendix.
· Assessment Methods: Homework Assignment 2; Laboratory Projects 5, 6, 7 and 8; Test 2.

Unit 4
· Unit of Instruction: Portland Cement Concrete (ACI 211.1, ASTM C-172, ASTM C 1064, ASTM C-143, ASTM C-138, ASTM C-31, ASTM C-231, ASTM C- 173, ASTM C-39, ASTM C-78, ASTM C-192)
· Learning Objectives/Goals:
· To familiarize the student with basic concrete testing procedures commonly used in a field and testing laboratory setting in accordance with ACI 211.1, ASTM C-172, ASTM C 1064, ASTM C-143, ASTM C-138, ASTM C-31, ASTM C-231, ASTM C- 173, ASTM C-39, ASTM C-78 and ASTM C-192.
· To demonstrate the relationship of water/cement ratio on standard testing methods and the strength of concrete.
· To familiarize the student with concrete forming and placement procedures.
· To introduce the student to the properties of different types of concrete reinforcing materials.
· To introduce the student to the concept of flexural (bending) stress.
· To introduce the student to the standard practices as outlined in American Concrete Institute (ACI) Circular 211.1 – 91 for proportioning concrete mixes.
· Assignment: Read: Pp 27 – 37 in the Course Compact Disc “Selected Lecture Notes” Read: Basic Construction Materials Chapter 4; Pp 88-138 and Pp 247-258, 273-309 in the Appendix.
· Assessment Methods: Homework Assignment 3; Laboratory Projects 9, 10 and 11; Test 3.
Unit 5
· Unit of Instruction: Asphalt Pavement Systems (ASTM D-1559, AASHTO T-166, ASTM D-6927, and AASHTO T-209).
· Learning Objectives/Goals:
· To familiarize the student with the standard method of laboratory prepared Hot Rolled Asphalt specimens in accordance with ASTM D-1559.
· To familiarize the student of determination of bulk and theoretical densities of a Hot Rolled Asphalt mix in accordance with AASHTO T-166 and AASHTO T-209.
· To familiarize the student with the standard methods of determining Stability and Flow of Hot Rolled Asphalt in accordance with ASTM D-6927.
· Assignment: Read: Pp 38 – 47 in the Course Compact Disc “Selected Lecture Notes” Read: Basic Construction Materials Chapter 3; Pp 55-87 and Pp 264-272 in the Appendix.
· Assessment Methods: - Assessment Methods: Homework Assignment 4, Laboratory Project 12 and Test 4.

Unit 6
· Unit of Instruction: Masonry (ASTM C-140, ASTM C-90, ASTM C-62, ASTM C- 216)
· To familiarize the student with the different types of masonry including applications and properties.
· To familiarize the student with the importance of moisture absorption in masonry products and the procedures to determine moisture content.
· To familiarize the student with the methods used to test the compressive strength of masonry products.
· To familiarize the student with the applicable specifications pertaining to masonry products.
· Assignment: Read: Pages 48 – 61 in the Course Compact Disc “Selected Lecture Notes” Read: Basic Construction Materials Chapter 7; Pp 202-222.
· Assessment Methods: Homework Assignment 4, Laboratory Projects 13 and 14 and Test 4.
Unit 7
· Unit of Instruction: Metals (ASTM E-8)
· Learning Objectives/Goals:
· To familiarize the student with the different types of metals used in the Construction Industry including applications and properties.
· To familiarize the student with the methods used to test the strength of metals.
· To familiarize the student with the concepts of stress/strain curves.
· To familiarize the student with typical stress/strain curves of common metals used in the construction industry.
· Assignment: Read: Pages 62 – 74 in the Course Compact Disc “Selected Lecture Notes” Read: Basic Construction Materials Chapter 5; Pp 131-161.
· Assessment Methods: Homework Assignment 5, Laboratory Project 15, and Test 5.

Unit 8
· Unit of Instruction: Wood (ASTM D-143)
· Learning Objectives/Goals:
· To familiarize the student with the different types and species of wood (natural and engineered system) used in the Construction Industry including applications and properties.
· To familiarize the student with the methods used to test the strength of various species of wood.
· To familiarize the student with types of material failures (compressive failure versus buckling).
· Assignment: Read: Pages 75 – 80 in the Course Compact Disc “Selected Lecture Notes” Read: Basic Construction Materials Chapter 6; Pp 162-201.
· Assessment Methods: Homework Assignment 6, Laboratory Project 16 and Test 6.
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