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Overview
Building and Property Maintenance

The Construction and Maintenance Industries need 240,000 new skilled
workers every year. If you have a good aptitude for math, like working with
your hands, are creative, and like to solve problems, this may be a career for
you. A high school education is desirable, including courses in carpentry, shop,
mechanical drawing, and general mathematics. Manual dexterity, eye-hand
coordination, physical fitness, and a good sense of balance are important. The
ability to solve mathematical problems quickly and accurately is important.

One must be physically fit to be a successful worker in this industry. Much of
what is expected requires physical effort. The work is intellectually demanding
since it requires foresight, concentration, mathematical skills, and an ability to
understand plans and blueprints. You may also be expected to prepare cost
estimates for clients or employers and develop written reports or keep
maintenance/project records.

Workers employed in the building and property maintenance industry perform
a variety of installation and maintenance work. They may replace panes of
glass, ceiling tiles, and doors and windows, install partitions, change locks,
repair cabinets and perform other interior and exterior replacements and
repairs.

Workers in building and property maintenance jobs or remodeling jobs must
be able to do all aspects of a job-not just one task. Thus individuals with good
basic overall training are at a distinct advantage, because they can switch
from residential building to commercial construction or remodeling work,
depending on which offers the best work opportunities.

Workers in this industry may advance to maintenance/carpentry supervisor or
general construction supervisor positions. Carpenters usually have greater
opportunities than most other construction workers to become general
construction supervisors, because carpenters are exposed to the entire
construction process. Some carpenters become independent contractors. To
advance, these workers should be able to estimate the nature and quantity of
materials needed to properly complete a job. In addition, they must be able to
accurately estimate how long a job should take to complete and what it will
cost.

The Building and Property Maintenance programs offered in Ohio schools at



the secondary and/or adult levels are two-year program. Classroom and
laboratory learning experiences focus on skills necessary to keep the physical
structure of an office building, factory, apartment building, house or similar
structure in good repair. Included is instruction in carpentry, concrete work,
roofing application and repair, ceramic tile and masonry application and repair;
drywall, electrical installation and repair; painting, wallpapering, and
plumbing. Instruction in computerized maintenance management programs is
provided to help students who find employment in large complexes such as
university or office building maintenance.
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12 Building and Property Maintenance
Unit 1: Orientation to the Building and Property Maintenance
Industry

Competency: Outline the scope of a career in the building and property
maintenance industry

1. Present an overview of careers in building and property maintenance

2. Identify areas of specialization and related occupations with building
and property maintenance

3. Identify responsibilities of a person working in building and property
maintenance

4. Identify characteristics required to work in building and property
maintenance

5. Identify professional and/or trade associations related to building and
property maintenance

Competency: Identify employment opportunities and training needed
to work in building and property maintenance careers

1. Identify education and training required to work in building and property
maintenance

2. Match building and property management job titles with qualifications
and responsibilities

3. Describe techniques, processes, and procedures a typical building and
property maintenance employee would perform

Unit 2: Basic Safety Procedures

Competency: Use personal protective safety equipment in accordance
with current Occupational Safety and Health Administration (OSHA),
American Confederation of Governmental & Industrial Hygienists
(ACGIH) and American National Standards Institute (ANSI) guidelines

1. Wear approved footwear and appropriate hand protection specific to the
job being performed

Wear hard hat when needed/appropriate

Secure long hair

Wear job-appropriate clothing

Wear job-appropriate eye and hearing protection (e.g., safety glasses,

goggles)

uewN
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6.

Wear job-appropriate respiratory protection

Competency: Maintain safe environment

[
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Maintain floors (e.g., sweep, wash)

Remove and dispose of spills

Handle blood borne pathogens and body fluids

Dispose of waste materials in specified containers
Check condition of guardrails, gratings, and flooring
Secure/report unsafe conditions

Store tools/materials in safe, orderly fashion

Maintain air quality

Follow safety procedures for working in confined spaces
Reinforce positive safe work practices and behavior

Competency: Use safety and fire equipment in accordance with
Manufacturers’ specifications

!\)H
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10.
11.
12.
13.
14.

Conduct routine inspections of safety apparatus and equipment
Demonstrate established procedures for the use of safety apparatus and
equipment

Conduct routine building/property safety inspections

Check power sources for potential hazards

Shut down power in dangerous situations using power-kill switches
Demonstrate lock-out/tag-out procedures

Identify the location of emergency flush showers, eye-wash fountains,
and first-aid stations

Demonstrate basic first-aid techniques

Identify location of fire extinguishers

Demonstrate knowledge of how to operate fire extinguishers

Select fire extinguisher appropriate for given class of fire

Identify location of a fire

Assess severity of a fire

Take action appropriate to given fire situation (e.g., suppress minor fire,
activate alarm, report)

Competency: Handle hazardous materials in accordance with Materials
Safety Data Sheets (MSDS) guidelines and Environmental Protection
Agency (EPA) guidelines

we e

Identify the location of Materials Safety Data Sheets (MSDSs)
Interpret MSDS information for each hazardous material

Select substance handling procedure and safety apparatus in
accordance with MSDS guidelines

Dispose of hazardous materials in accordance with Environmental
Protection Agency (EPA) specifications

Interpret labeling color codes for hazardous materials



6. Clean leaks and/or spills in accordance with Environmental Protection
Agency (EPA) guidelines

Competency: Respond to emergency/safety signals

1. Interpret emergency/safety signs

2. Interpret audible alarms (e.g., horns, bells, whistles, sirens)
3. Interpret warning lights

4. Take action appropriate to given emergency situation

Competency: Protect workers from ergonomic injuries

Identify work habits that ensure healthy ergonomic practices

Identify repetitive motion activities that might cause injury

Maintain posture to prevent injuries (e.g., on a job site, at a computer)
Lift/transport objects and materials in accordance with established safe
practices

PN

Competency: Follow safety procedures for working around vehicles

Interpret vehicle warning signals and alarms
Yield right-of-way to vehicles

Remain visible

Maintain safe distance from vehicles

Stay clear of suspended loads

NhLWNE

Competency: Follow safety procedures for working on ladders and
scaffolds

1. Select ladder appropriate for given application (e.g., type, working

length)

Ensure secure footing for ladders

Position ladders at safe angle and required height

Tie off ladders

Reposition ladders

Ascend/descend ladders using established procedure (e.g., maintaining

3-point contact and facing the ladder)

Wear fall-arrest system

Assemble scaffolds according to National Center for Construction

Education and Research (NCCER) guidelines

9. Secure scaffolds

10. Level scaffolds

11. Reposition scaffolds

12. Dismount scaffolds using established procedure (e.g., maintaining 3-
point contact)

13. Demonstrate safe use of roof jacks, ladder jacks and pump jacks

ounkswN
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Unit 3: Basic Procedures

Competency: Handle tools and equipment in accordance with
manufacturers’ specifications and Occupational Safety and Health
Administration (OSHA) guidelines for safety

Identify potential hazards associated with hand tools

Demonstrate the safe use of hand tools

Check hand tools before, during, and after use

Identify potential hazards associated with power tools and equipment
Identify proper sizing and uses of extension cords (e.g., Ground Fault
Circuits Interpreters (GFCI)

Demonstrate safe handling, lifting, and carrying methods
Demonstrate established procedures for operating power tools and
power equipment

Check power equipment before, during, and after use

Maintain tools and equipment in accordance with professional standards

LN
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Competency: Use basic hand and power tools in accordance with
established procedures and safety guidelines

1. Demonstrate procedures for the setup, operation, and maintenance of
hand tools

2. Demonstrate procedures for the setup, operation, and maintenance of
power-operated hand tools

3. Demonstrate procedures for the setup, operation, and maintenance of
stationary power tools

4, Demonstrate procedures for the setup, operation, and maintenance of
pneumatic, gas, and powder-activated tools

5. Perform measuring, layout, and squaring tasks using various layout
tools

Competency: Perform preventive maintenance in accordance with
guidelines specified by manufacturer and/or outside authorities with
" jurisdiction (e.g., building inspectors, zoning inspectors)

Establish operating and maintenance records

Access needed information from past maintenance records

Follow preventive maintenance schedule

Access needed information using preventive maintenance manuals
Log preventive maintenance performed

e N

Competency: Troubleshoot maintenance problems in accordance with
established procedures

1. Diagnose maintenance problem




Obtain all available information about given maintenance problem
Perform multisensory inspections

Perform operational checks

Access needed information using specifications manuals

Access needed information from maintenance records

Identify specific problem(s)

Document maintenance problem(s)

ONOUIAWN

Competency: Perform job-related math functions

1. Perform basic math functions without a calculator (e.g., add, subtract,
multiply, and divide numbers)

2. Perform calculations involving decimals and fractions

3. Change numbers to percentages

4., Perform math functions using a hand-held basic-function calculator

5. Measure with accuracy distances or sizes using a ruler or tape measure

6. Compute feet, inches, and yards

7. Change hours and minutes to decimals, fractions, and mixed numbers

8. Calculate ratios and proportions, area, volume, and diameter

9. Convert measurements from English to metric and from metric to

English

10. Calculate time charged for labor on a job

11. Solve job-related problems using mathematical handbooks, charts, and
tables

Unit 4: Computer Property Maintenance Management Systems
Competency: Demonstrate computer technology skills

1. Identify computer software used to manage property maintenance
2. Demonstrate basic computer skills (e.g., input information, create,
copy, and save files, use spell check, and use security codes)

Competency: Identify various computer programs available for
property management

1. Research products, services, and information on the Internet
2. Demonstrate knowledge of a basic computerized property management
system

Unit 5: Blueprint/Layout Work
Competency: Interpret construction drawings

1. Identify types of drawings and specifications
2. ldentify common scales used in construction drawings
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3. Determine actual measurements based on given scale

4. Identify information concerning construction features and their
relationship using sections and details

5. Interpret symbols

6. ldentify general construction information not clearly indicated by the
dimensions using schedules

7. Identify how the work will be performed, materials, and finishes to be
used, and worker responsibilities using building specifications

8. Interpret site plans

9. Follow code compliant construction

Competency: Demonstrate layout and measuring procedures

Demonstrate accurate fundamentals in squaring techniques
Demonstrate accurate plumb and leveling techniques

Demonstrate basic use for manual and electronic layout equipment
(e.g., transit, laser level, builder’s level)

Install batter boards

Square building corners

Locate building corners

W
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Unit 6: Masonry Applications and Repairs
Competency: Construct forms for various concrete work

Calculate material and equipment requirements
Construct forms

Install concrete reinforcing material

Remove forms

Maintain forms (e.g., clean, scrape, disassemble)

VhWNE

Competency: Mix Concrete

Determine concrete requirements (air entraining, additives, bag mix)
Determine ratio and proportions

Measure ingredients

Mix concrete using hand and power method

PLWNE

Competency: Pour concrete masonry slabs and foundations

1. Determine job requirements and estimate materials needed
2. Pour masonry slabs
3. Pour masonry foundations

Competency: Waterproof and/or repair foundations and apply exterior
finishes in accordance with existing codes

11




1. Select waterproofing material and drainage system appropriate for
given job

Clean walis

Fill holes with selected material

Apply selected material to foundations

Install drainage systems

Apply brick, cement, and stucco finishes

QNP WN

Competency: Mix mortar

1. Select mortar type

2. Determine measures/proportions

3. Measure materials

4. Mix mortar using hand and power methods

Competency: Install/repair rowlock windowsills in accordance with
project specifications

Prepare job site

Cut brick to size

Lay brick to specified dimensions
Maintain degree of slope

Maintain uniform joints

Maintain plumb

Tool joints to match existing joints

NoukhwNH

Competency: Repair brick jambs in accordance with project
specifications

Prepare job site

Lay out stretcher

Lay jamb units to specified dimensions
Maintain bond

Maintain level and plumb

Tool joints to match existing brick work

ounhkwNH

Competency: Replace brick lintels in accordance with project
specifications

Prepare job site

Identify types of lintels

Determine lintel removal method appropriate for given job including
safety measures

Position lintels

Set lintels

Paint lintels as necessary

wN e
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Competency: Set window frames in brick accordance with project
specifications

Prepare job site

Determine job requirements and estimate materials needed
Check trueness of masonry units already set using a level
Clean sash slots

Interpret blueprints

Install windows

Install lintels

Install sills

ONOUAWNE

Competency: Set door frames in brick accordance with project
specifications

Prepare job site

Determine job requirements and estimate materials needed
Check trueness of masonry units already set using a level
Interpret blueprints

Install temporary bracing in rough openings

Install lintels

Install door frames and anchors

NourwNE

Competency: Build brick and block walls in accordance with project
specifications

Interpret blueprints

Prepare job site

Determine job requirements and estimate materials needed
Lay brick and block

Install reinforcing

Parge/waterproof walls

ounkrunNE

Competency: Apply caulking

1. Determine job requirements and estimate materials needed
2. Identify reasons for caulking

3. Match types of caulking to specific uses

4, Replace caulking in expansion joints

Competency: Demonstrate knowledge of the procedures for cleaning
masonry surfaces

1. Determine job requirements and estimate materials needed
2. Identify reasons for cleaning masonry surfaces
3. Identify methods of wall cleaning

i3




Identify cleaning equipment

Identify types of cleaning material

Identify the safety precautions to be followed when cleaning masonry
surfaces (e.g., check MSDS)

ounh

Competency: Maintain exterior walkways and steps

Determine job requirements and estimate materials needed
Repair stone and concrete steps

Repair concrete walkways

Repair asphalt walkways

Repair stone walkways

Repaint stone and concrete steps

ok wNkE

Unit 7: Rough Carpentry Applications and Repairs
Competency: Use instruments and tools for layout work

Measure regular and irregular shapes using a measuring tape

Perform measuring and layout tasks using appropriate tools

Establish plumb, square and level using appropriate tools

Lay out building locations and alignment using optical and laser builder’s
level

WM

Competency: Construct floor systems in accordance with project
specifications

Determine job requirements and estimate materials needed
Install sills and sill sealers

Erect girders, beams, and columns

Install floor joists in accordance with applicable codes and existing
construction standards

Install bridging in accordance with existing codes

Install sub flooring

Pwbe
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Competency: Construct wall systems according to project
specifications

Determine job requirements and estimate materials needed
Layout walls and rough openings

Assemble walls using wood or metal framing

Install wall sheathing

Erect sections

Install bracing and wall sheathing

ounkwnE

Competency: Construct ceiling and roof systems according to project
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specifications

Determine job requirements and estimate materials needed
Install ceiling joists/rafters, and/or truss system

Install sub-fascia

Install roof sheathing

hal ol e

Competency: Install new or replacement exterior finishes in
accordance with original construction

1. Determine job requirements and estimate materials needed

2. Install/replace cornice materials (i.e., fascia, soffits, soffit vents,
moldings, frieze board)

3. Install/replace or repair exterior walls finishes (e.g., wood siding, vinyl
siding, aluminum siding, stucco)

4. Install new or replacement gutters and downspouts in accordance with
manufacturer's specifications and existing codes

5. Install new and replacement doors, windows, locks, and hardware in
accordance with project specifications and existing codes

6. Repair doors, windows, and screens in accordance with project
specifications

7. Install shutters in accordance with project specifications

Unit 8: Roofing Applications and Repairs

Competency: Install sloped roof covering system in accordance with
project specifications

Determine job requirements and estimate materials needed

Prepare roof deck (i.e., drip edges, flashing, underlayment)

Assemble materials for drip edges and eaves flashing

Bend drip edges to fit pitch of roof

Install roofing materials (i.e., asphalt, metal, wood, fiberglass, tile, slate
shingles)

Install flashing

nhnNe
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Competency: Install roof vent systems

1. Determine job requirements and estimate materials needed
2. Install roof ventilators (i.e., passive and active vents)

Competency: Install flat roof systems in accordance with project
specifications

1. Determine job requirements and estimate materials needed
2. Prepare roof deck
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3. Assemble materials for eaves flashing

4. Install roofing materials (i.e., asphalt, metal, wood, fiberglass, tile, slate
shingles)

5. Install flashing

Unit 9: Plumbing Installations and Repairs

Competency: Install plumbing systems in accordance with
manufacturers’ specifications and local codes

1. Determine job requirements and estimate materials needed
2. Demonstrate connecting pipes (i.e., vinyl, plastic, copper, steel)

Competency: Install plumbing fixtures in accordance with
manufacturers’ specifications and local codes

1. Interpret drawings
2. Install water closets
3. Install sinks
4. Install faucet assemblies
5. Install tubs and shower enclosures
6. Connect drains and traps
7. Install electric and gas water heaters
8. Perform air tests for leaks
9. Insulate pipes
10. Install disposal units
11. Connect icemakers

Competency: Maintain plumbing installations in accordance with
manufacturers’ specifications and existing codes

Open clogged drains

Repair copper pipe

Repair PVC pipe

Repair faucets and valves

Change water filters and screens

Regulate water levels, pressures, and temperatures
Repair water closet components

Replace water closet components

Replace traps

VoNOURWNE

Unit 10: Electrical Installations and Repairs
Competency: Apply knowledge of the National Electric Code (NEC)

1. Locate required information in the NEC

16



Select materials in accordance with the NEC

Select methods in accordance with the NEC

Select applications in accordance with the NEC

Select applicable safety procedures in accordance with the NEC
Interpret local codes

PUAWN

Competency: Install electrical systems to meet local codes

1. Interpret drawings and specifications

2. Plan/lay out jobs

3. Install rough-in wiring in accordance with the NEC and local codes
4. Install finish wiring in accordance with the NEC and local codes

Competency: Maintain electrical systems in accordance with building
blueprint specifications, the NEC, and local codes

1. Use test equipment in accordance with manufacturers’ directions
2. Trace circuits to locate problems

Unit 11: Interior Finish/Carpentry Procedures

Competency: Install thermal insulation and vapor barriers in
accordance with local codes

Follow project specifications

Determine job requirements for insulated or super-insulated structures
Select materials and fasteners

Install insulation in accordance with manufacturers’ specifications and
Occupational Safety and Health Administration (OSHA) guidelines
Install inner vapor barriers

Install crawl space vapor barriers

PLNR
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Competency: Install and replace interior walls, ceilings, and finishes

Follow project specifications

Determine job requirements and estimate needed materials

Install new or replacement drywall in accordance with existing codes
Install new or replacement wall paneling in accordance with
manufacturers’ specifications

Install/replace or repair suspended ceilings in accordance with
manufacturers’ specifications

PLUNE
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Competency: Apply paint and special wall finishes

1. Prepare the work site
2. Prepare surfaces to be painted

17



3. Prepare paint in accordance with manufacturer's specifications

4. Apply paint to interior and exterior surfaces in accordance with
manufacturer's specifications

5. Use painting equipment and tools in accordance with established
operation and maintenance procedures

6. Apply wood finishes in accordance with manufacturer's specifications

7. Apply metal finishes in accordance with manufacturer's specifications

8. Apply special finishes in accordance with manufacturer's specifications

Competency: Hang wall coverings in accordance with manufacturers’
specifications

1. Select wall-covering materials appropriate for given job and estimate
materials needed

2. Prepare surfaces for wall coverings

3. Hang interior wall coverings

4. Hang borders

Competency: Install/replace sections of tile

Determine job requirements and estimate materials needed
Prepare surfaces and substructures

Install wall ceramics

Install floor ceramics

PLnNE

Competency: Maintain ceramic tile surfaces

Prepare surfaces
Reset loose tiles
Regrout tiles
Reseal surfaces

PLnNE

Competency: Maintain ceilings and interior walls

Determine job requirements

Repair tears in wall coverings

Patch plaster

Select cleaning products appropriate to given surface
Apply cleaning products in accordance with manufacturer's
specifications

AW E

Competency: Install/replace or repair finish flooring in accordance
with Manufacturers’ specifications

1. Follow project specifications
2. Determine job requirements and estimate materials needed

18




3. Prepare sub-floor
4, Install finish flooring (e.g., wood, carpet, ceramic, vinyl, concrete)
5. Repair flooring (e.g., vinyl, ceramic, concrete) and sub-flooring

Competency: Install new or replacement baseboards moldings and -
interior trim in accordance with project specifications

1. Determine job requirements and estimate materials needed
2. Install baseboards and moldings (i.e., rails, casings, crown moldings,
and chair rails)

Competency: Install new or replacement cabinets in accordance with
project specifications

Follow project specifications

Determine job requirements and estimate materials needed
Install wall and base cabinets, hardware and accessories
Install countertops

hnNE

Competency: Install garage door and power units in accordance with
Manufacturers’ specifications

Select garage door units
Construct garage door frames
Position garage door units
Attach garage door units
Install garage door power unit

kN

Competency: Install porches, decks, and steps in accordance with
codes and project specifications

Follow project specifications

Determine job requirements and estimate materials needed
Assemble/install deck (i.e., foundation, set posts, joists, railings, steps)
Lay out deck perimeters in accordance with job specifications

Assemble decks (i.e., posts, decking, railing)

Lay out rise and run

Layout and assemble stairs

NouhwNE

Unit 12: Heating, Ventilation, Air-Conditioning, and Components
(Optional Module)

Competency: Identify various HVAC system controls

1. Demonstrate knowledge of various types of HVAC equipment and
systems

19



2. Identify various types of controls, HVAC systems, and building
automation systems

Competency: Repair refrigeration units in accordance with applicable
codes and Environmental Protection Agency (EPA) guidelines

1. Access needed information using operator's manuals and determine job
requirements

2. Perform required tests using gauges, meters, and valves

3. Evacuate and charge system

Competency: Maintain heating, ventilation, and air-conditioning
systems and components in accordance with manufacturers’
specifications

—_

Access needed information using operator's manuals and determine job
requirements

Perform preventive maintenance tasks

Replace filters, belts, clean, lubricate and repair components
Troubleshoot forced-air or gas control systems

Report malfunctioning units to appropriate personnel

Verify that there is complete combustion

Adjust dampers

Verify that there is an adequate supply of fuel

Verify that there is a correct mix of gas

Clean ducts and accessories

Shut down systems as required

POVLONOUNRWN
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Competency: Maintain compressors

1. Determine job requirements, tools, and materials needed

2. Monitor operating compressor (e.g., check for leaks or unusual smells,
read gauges, check for buildup on and obstructions to switches and
controls, check cooling system)

3. Perform running and scheduled maintenance

4, Report malfunctions units to appropriate personnel

Unit 13: Welding and Cutting Operations (Optional Module)
Competency: Use arc welding equipment

1. Wear personal safety apparatus in accordance with Occupational Safety
and Health Administration (OSHA) standards

2. Determine arc welding tools, equipment, and materials

3. Weld with arc welding equipment

4. Cut with arc welding equipment

20




5.

Maintain welding equipment

Competency: Use oxyacetylene welding equipment

ounhwne

Wear personal safety apparatus in accordance with OSHA standards
Determine oxyacetylene welding tools, equipment, and materials
Determine fire prevention methods needed

Weld with oxyacetylene welding equipment

Cut with oxyacetylene welding equipment

Maintain welding equipment

21
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