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Subject Code
AIT - Applied Industrial Technology
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1010

Title:
Construction Measurements and Calculations

Catalog Description:

Covers fundamental measuring and calculation skills essential to the skilled craftsperson working in the construction industry.
Provides a basic level of knowledge and understanding of practical measurements used to establish building, wall and equipment
locations as well as material sizes and quantities. Field application and measurement conversions are stressed. Basic mathematical
concepts are explained and applied in job situations.

Credit Hour(s):
4

Lecture Hour(s):
4

Requisites

Prerequisite and Corequisite

Eligibility for ENG-0985 Introduction to College Literacies, and MATH-0915 Basic Arithmetic and Pre-Algebra or qualified Math
placement, and concurrent enrollment in the following courses: AIT-1020 Comprehension and Communication for Construction,
AIT-1030 Basic Construction Language, AIT-1040 Spatial and Mechanical Reasoning, AlIT-1050 Construction Industry Orientation,
AIT-1060 Construction tools, and AlIT-1120 Building Construction Trades Lab.

Outcomes
Course Outcome(s):
A. Use various hand tools to lay out buildings, building sections, partitions and/or divisions within a structure.

Objective(s):
1. Develop hand tool skills required to read and transfer measurements from construction drawings to materials and construction

projects.
2. Apply basic mathematical concepts to convert measurements written in decimals to feet, inches and fractional parts of an inch.

Course Outcome(s):
B. Apply math skills to lay out and measure standard construction dimensions for cutting and fabricating materials.

Objective(s):

1. Establish centerline to centerline measurements for foundations, columns, anchor bolts and structural components using standard
measuring tools.

2. Calculate floor to floor heights by adding and subtracting standard building materials including floor joist widths, sub and finish
floor thicknesses and various building allowances.

3. Generate a cut list for various construction materials used by the respective trades.
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4. Prepare material lists for mechanical and architectural trades by calculating lengths and quantities of components using basic
math concepts of addition, subtraction, multiplication and division of whole numbers and fractions.

Course Outcome(s):
C. Calculate lengths of building materials including pipe, ductwork, steel, masonry and wood or wood substitute products.

Objective(s):

1. Differentiate between the standard divisions of a foot, inch and fractional parts of an inch to establish accurate measurements for
construction layout and material requirements.

2. Determine steel requirements for structural columns and beams and decking.

3. Establish wall heights and columns made of brick, block, mortar and concrete.

4. Layout, cut and fabricate framed wood or wood substitute components for floors and floor openings, walls and wall openings,
stairs and roofs, and fixtures.

5. Establish respective lengths of pipe and tubing used for liquid and gas supply lines, waste discharge and venting.

6. Compute ductwork requirements for heating and air conditioning pipe runs including plenums and vents.

Methods of Evaluation:
1. Quizzes

2. Tests

3. Practical application

Course Content Outline:
1. Hand tools and building layout
a. Reading the tape measure to 1/16"
i. Feet
ii. Inches
iii. Fractional parts oninch

b. Engineer measure
i. Feet and tenths

ii. Tenths and hundreds

c. Unit conversions
i. Calculations

ii. Charts

d. Math concepts
i. Whole numbers and fractions

ii. Rounding

iii. Waste/overage percentage

iv. Decimals to feet, inches and fractional parts of an inch
v. Inches and fractional parts to decimal parts of a foot

e. Hand Tools
i. Chalk Lines

i. Squares

iii. Levels

v. Lasers

v. Baselines
vi. Control point

f. Layout fundamentals
i. Baselines

ii. Control point

iii. Centerline layout
1. Foundations

2. Columns
3. Anchor bolts
2. Cutting and fabrication
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a. Layout
i. Buildings
ii. Foundations
iii. Wall locations
iv. Miscellaneous

b. Structural members
i. Anchor bolts

ii. Column locations
iii. Beam and bracing

c. Floor requirements
i. Finish floor to finish floor

ii. Floor members
1. Joists

2. Subfloor thicknesses
3. Finish materials
iii. Cut lists
iv. Mechanical and architectural trades
1. Piping and equipment
2. Finishes
3. Building material lengths
a. Mechanical supply lines
i. Liquid and gas supply
ii. Pipe lengths
iii. Tubing
b. Heating, ventilating and air conditioning
i. Supply runs
ii. Returns
iii. Suspensions
c. Structural steel
i. Columns
ii. Beams
iii. Decking
d. Masonry and concrete
i. Footings
ii. Columns
iii. Walls
e. Framed components

i. Floors
1. Structural

2. Finishes
3. Openings
ii. Walls
1. Heights
2. Lengths
3. Openings
4. Finishes
iii. Stairs, roofs and fixtures

Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor

with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under
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Ohio's Testing Your Faith Act may contact the College’s Office of General Counsel and Legal Services by phone at 216.987.4856 or via
email at legal@tri-c.edu.

Other Required Instructional Policies:
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule

Topics

Week 1 Course Launch & Measurement Systems
« Orientation, safety, expectations; imperial vs. metric; reading tapes to 1/16"
« Fractions # decimals; accuracy/error; diagnostic quiz; quick stations

Week 2 Math Refresher for Construction
* Whole numbers & fractions; rounding; waste/overage %
« Conversions (ft in fraction # decimal feet); practice set

Week 3 Hand Tools & Layout Fundamentals
+ Chalk lines, squares, levels, lasers; baselines & control points
« Centerline layout for foundations/columns/anchor bolts; mini lab

Week 4 Cut Lists & Material Quantities (Carpentry I)
* Dimensional lumber & sheet goods; cut list methodology
+ Generate cut lists from a simple wall section; rubric check

Week 5 Week 5 — Floor Systems & Elevations
« Floor to floor height calculations (joists, sheathing, finishes, allowances)
« Calculations lab; short quiz

Week 6 Wall Systems & Openings
« Stud layout, plates, headers, rough openings; wall height math
+ Layout lab: wall with door/window openings

Week 7 Roof Pitch & Rafter Math (Carpentry I1)
« Pitch, rise/run, rafter length, seat cuts; common vs. jack rafters
* Roof layout lab; problem set

Week 8 Midterm Review & Assessment (written & practical)

Week 9 Masonry & Concrete Quantities
« Block/brick counts; mortar yields; footing & wall volumes
+ Foundation layout lab; takeoff worksheet

Week 10 Steel & Structural Components
+ Beams/columns basics; decking; estimating lengths & counts
+ Anchor bolt patterns; steel layout exercise

Week 11 Plumbing Measurements
« Pipe sizing basics; supply/waste/vent runs; fitting allowances
« Length calculations; branch run layout lab

Week 12  HVAC Ductwork
+ Duct sizes, fittings, transitions; plenums & registers
+ Duct run length and loss calculations; layout lab

Week 13 Integrated Multi Trade Layout
+ Coordinating carpentry, plumbing, HVAC; clash avoidance
« Kick off Final Project: layout of a small building section

Week 14  Final Project Work
« Cut lists & quantity takeoffs for selected trades
« Instructor check ins; peer reviews; progress milestone

Week 15  Final Project Completion
« Finalize layout & documentation package
* Presentations; feedback using rubric
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Week 16  Final Exam & Wrap Up
« Final Exam (written + practical); skills check
« Course reflection; re takes (if needed); grade conferences

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
Instructor provided materials.

Resources for the Instructor
Bright, Webster and Judy. Math for Carpentry and Construction. 3rd. Upper Saddle River, N.J. Prentice Hall, 2011.

Bass, Laurie. Geometry: Tools for a changing World. Teacher's Edition. Upper Saddle River, NJ: Prentice Hall, 2012.

Miles, Richard B. Math for Carpentry and Construction. 2nd ed. Goodheart-Wilcox, 2022.

Additional Resources for the Instructor

1. https://constructionclasses.com/about-us/video-library/ (https://constructionclasses.com/about-us/video-library/). 2026.
2. https://www.khanacademy.org/. 2026.
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