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Preface

Welcome to the world of construction! Construction 
is one of the largest industries, offering excellent 
opportunities for high earnings, career advance-
ment, and business ownership.

Work in construction offers a great variety of 
career opportunities. People with many differ-
ent talents and educational backgrounds—skilled 
craftspersons, managers, supervisors, and super-
intendents—find job opportunities in construction 
and related fields. As you will learn throughout 
your training, many other industries depend upon 
the work you will do in construction. From houses 
and office buildings to factories, roads, and bridg-
es—everything begins with construction.

New with Core Curriculum: 
Introductory Craft Skills

NCCER and Pearson are pleased to present the fifth 
edition of Core Curriculum: Introductory Craft Skills. 
This full-color textbook includes nine modules for 
building foundation skills in construction. NCCER 
has enhanced the Core Curriculum to appeal to an 
international market. There are new features to show 
how construction impacts countries around the world. 

We are also excited to provide a revised “Basic 
Safety (Construction Site Safety Orientation)” mod-
ule that now aligns to OSHA’s 10-hour program. This 
means that instructors who are OSHA-500 certified 
are able to issue 10-hour OSHA cards to their stu-
dents who successfully complete the module. Com-
bined with an NCCER credential, the OSHA 10-hour 
card will show employers a credible and valuable 
training record. While aligning to the OSHA-based 
standards of the United States, this module enhances 
safety practices and discusses how these can change 
state-to-state and country-to-country. Also, the suc-
cessful completion of this module will award a Con-
struction Site Safety Orientation credential.

We keep math “real” for students in this edition 
of “Introduction to Construction Math” by empha-
sizing application over theory-related exercises. By 
keeping math “real,” the language of math is much 
easier to understand. As a companion piece to this 
module, a workbook is also available for instructors 
to use to supplement classroom activities. 

The “Introduction to Basic Rigging” module 
includes basic safety requirements for working 
around rigging and cranes, and rigging equipment 
identification. This module has been reduced in 
size and hours. It is an elective, and as such is not 

required for successful completion of the Core Cur-
riculum.

“Basic Communication Skills” now includes con-
tent on nonverbal communication, and explains the 
importance of electronic messaging in the construc-
tion industry. “Introduction to Material Handling” 
now presents the basics of knot tying, as knots are 
critical with any material handling.

We invite you to visit the NCCER website at 
www.nccer.org for information on the latest prod-
uct releases and training, as well as online versions 
of the Cornerstone magazine and Pearson’s NCCER 
product catalog.

Your feedback is welcome. You may email your 
comments to curriculum@nccer.org or send general 
comments and inquiries to info@nccer.org.

NCCER Standardized Curricula

NCCER is a not-for-profit 501(c)(3) education foun-
dation established in 1995 by the world’s largest 
and most progressive construction companies and 
national construction associations. It was founded 
to address the severe workforce shortage facing the 
industry and to develop a standardized training pro-
cess and curricula. Today, NCCER is supported by 
hundreds of leading construction and maintenance 
companies, manufacturers, and national associations. 
The NCCER Standardized Curricula was developed 
by NCCER in partnership with Pearson Education, 
Inc., the world’s largest educational publisher.

Some features of the NCCER Standardized Cur-
ricula are as follows:

•	 An industry-proven record of success
•	 Curricula developed by the industry for the 

industry
•	 National standardization providing portability of 

learned job skills and educational credits
•	 Compliance with Office of Apprenticeship 

requirements for related classroom training (CFR 
29:29)

•	 Well-illustrated, up-to-date, and practical infor-
mation

NCCER also maintains a Registry that provides 
transcripts, certificates, and wallet cards to individ-
uals who have successfully completed a level of 
training within a craft in the NCCER Standardized 
Curricula. Training programs must be delivered by an 
NCCER Accredited Training Sponsor in order to receive 
these credentials.

To the Trainee

http://www.nccer.org
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Special Features
In an effort to provide a comprehensive user-friendly training resource, we have incorporated many different 
features for your use. Whether you are a visual or hands-on learner, this book will provide you with the proper 
tools to get started in the construction industry.

Notes, Cautions, and Warnings

Safety features are set off from the main text in 
highlighted boxes and organized into three cate-
gories based on the potential danger of the issue 
being addressed. Notes simply provide additional 
information on the topic area. Cautions alert you of 
a danger that does not present potential injury but 
may cause damage to equipment. Warnings stress 
a potentially dangerous situation that may cause 
injury to you or a co-worker.

Color Illustrations and 
Photographs

Color illustrations and photographs are used 
throughout each module to provide vivid detail. 
These figures highlight important concepts from the 
text and provide clarity for complex instructions. 
Each figure is denoted in the text in italic type for 
easy reference.

Introduction

This page is found at the beginning of each module 
and lists the Objectives, Performance Tasks, and Trade 
Terms for that module. The Objectives list the skills 
and knowledge you will need in order to complete the 
module successfully. The Performance Tasks give you 
an opportunity to apply your knowledge to real-world 
tasks. The list of Trade Terms identifies important 
terms you will need to know by the end of the module. 

Special Features

Features present technical tips and professional 
practices from the construction industry. These fea-
tures often include real-life scenarios similar to those 
you might encounter on the job site.

Nameplates must be posted on each material 
handling device. The nameplate must indicate 
the capacity of the device, the approximate 
weight, and any instructional information.
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It is essential to note the revision designation on 
a construction drawing and to use only the latest 
version. Otherwise, costly mistakes may result.
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Saw teeth are very sharp. Use gloves and do 
not handle the saw teeth with bare hands. When 
cutting with a saw, ensure that your fingers 
remain clear of the teeth at all times.
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Bowline Trivia
Some people use this saying to help them 
remember how to tie a bowline: “The rabbit comes 
out of his hole, around a tree, and back into the 
hole.”

Objectives

When you have completed this module, you will be able to do the following:

1. Identify and explain how to use various types of power drills and impact wrenches.
a. Identify and explain how to use common power drills and bits.
b. Identify and explain how to use a hammer drill.
c. Identify and explain how to use pneumatic drills and impact wrenches.

2. Identify and explain how to use various types of power saws.
a. Identify and explain how to use a circular saw.
b. Identify and explain how to use saber and reciprocating saws.
c. Identify and explain how to use a portable band saw.
d. Identify and explain how to use miter and cutoff saws.

3. Identify and explain how to use various grinders and grinder attachments.
a. Identify and explain how to use various types of grinders.
b. Identify and explain how to use various grinder accessories and attachments.

4. Identify and explain how to use miscellaneous power tools.
a. Identify and explain how to use pneumatic and powder-actuated fastening tools.
b. Identify and explain how to use pavement breakers.
c. Identify and explain the uses of hydraulic jacks.

Performance Tasks

Under supervision of your instructor, you should be able to do the following:

1. Safely and properly demonstrate the use of three of the following tools:

• Electric drill
• Hammer drill or rotary hammer
• Circular saw
• Reciprocating saw
• Portable band saw
• Miter or cutoff saw
• Portable or bench grinder
• Pneumatic nail gun
• Pavement breaker

Trade Terms 

Abrasive
Alternating current (AC)
Arbor
Auger bit
Carbide
Chuck

Chuck key
Countersink
Direct current (DC)
Forstner bit
Grit

Ground fault circuit 
interrupter (GFCI)

Ground fault protection
Kerf
Masonry bit
Reciprocating

Revolutions per minute 
(rpm)

Ring test
Shank
Trigger lock

00104-15
INTRODUCTION TO POWER TOOLS

Industry Recognized Credentials 

If you are training through an NCCER-accredited sponsor, you may be eligible for credentials from 
NCCER’s Registry. The ID number for this module is 00104-15. Note that this module may have been 
used in other NCCER curricula and may apply to other level completions. Contact NCCER’s Registry at 
888.622.3720 or go to www.nccer.org for more information.

00103-15_F31.EPS

Figure 31  Marking a cutting line.

http://www.nccer.org
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Trade Terms

Each module presents a list of Trade Terms that are 
discussed within the text, defined in the Glossary at 
the end of the module, and reinforced with a Trade 
Terms Quiz. These terms are denoted in the text 
with bold blue type upon their first occurrence. To 
make searches for key information easier, a compre-
hensive Glossary of Trade Terms from all modules 
is found at the back of this book.

Review Questions

Review Questions are provided to reinforce the 
knowledge you have gained. This makes them a 
useful tool for measuring what you have learned.

Section Review

The Section Review features helpful additional 
resources and review questions related to the objec-
tives in each section of the module.

Around the World

The Around the World features introduce trainees 
to a global construction perspective, emphasizing 
similarities and differences in standards, codes, and 
practices from country to country.  

Going Green

Going Green looks at ways to preserve the environ-
ment, save energy, and make good choices regarding 
the health of the planet. Through the introduction of 
new construction practices and products, you will 
see how the “greening of the world” has already 
taken root.

Did You Know?

The Did You Know? features introduce historical 
tidbits or modern information about the construc-
tion industry. Interesting and sometimes surprising 
facts about construction are also presented.

Around the World 

Metrics and Tools
It is important to know whether the hardware 
and tools you are working with are metric 
or Imperial. A proper fit will be unattainable 
if you try to use an Imperial tool on a metric 
part. For example, if an Imperial socket is used 
on a metric bolt, it may tear the points off the 
bolt head or nut.
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 Reducing 

Your Carbon 
Footprint

Many companies are taking part in 
the paperless movement. They reduce 

their environmental impact by reducing 
the amount of paper they use. Using email 

helps to reduce the amount of paper used, 
and there are even postscripts on emails that 
asking you to reconsider printing the email 
unless necessary.

00106-15  Introduction to Basic Rigging Module Six 31

1. Identification tags for slings must include the 
_____.
a. type of protective pads to use
b. type of damage sustained during use
c. color of the tattle-tail
d. manufacturer’s name or trademark

2. The type of wire rope core that is susceptible 
to heat damage at relatively low tempera-
tures is the _____.
a. fiber core
b. strand core
c. independent wire rope core
d. metallic link supporting core

3. Synthetic slings must be inspected _____.
a. once every month
b. visually at the start of each work week
c. before every use
d. once wear or damage becomes apparent

4. An alloy steel chain sling must be removed 
from service if there is evidence that _____.
a. the sling has been used in different hitch 

configurations
b. replacement links have been used to re-

pair the chain
c. the sling has been used for more than one 

year
d. strands in the supporting core have 

weakened

5. A piece of rigging hardware used to couple 
the end of a wire rope to eye fittings, hooks, 
or other connections is a(n) _____.
a. eyebolt
b. hitch
c. shackle
d. U-bolt

6. A lifting clamp is most likely to be used to 
move loads such as _____.
a. steel plates
b. piping bundles
c. concrete blocks
d. plastic tubing

Review Questions 

7. Chain hoists are able to lift heavy loads by 
utilizing a _____.
a. rope and pulley system
b. rigger’s strength
c. stationary counterweight
d. gear system

8. Before attempting to lift a load with a chain 
hoist, make sure that the _____.
a. hoist is secured to a come-along
b. load is properly balanced
c. tag lines are properly anchored
d. tackle is connected to its power source

9. A hitch configuration that allows slings to be 
connected to the same load without using a 
spreader beam is a _____.
a. double-wrap hitch
b. choker hitch
c. bridle hitch
d. basket hitch

10. To make the emergency stop signal that is 
used by riggers, extend both arms _____.
a. horizontally with palms down and 

quickly move both arms back and forth
b. directly in front and then move both arms 

up and down repeatedly
c. vertically above the head and wave both 

arms back and forth
d. horizontally with clenched fists and move 

both arms up and down

1.1.0  Slings

During a rigging operation, the load being lifted 
or moved must be connected to the apparatus, 
such as a crane, that will provide the power for 
movement. The connector—the link between the 
load and the apparatus—is often a sling made of 
synthetic, chain, or wire rope materials. This sec-
tion focuses on three types of slings:
• Synthetic slings
• Alloy steel chain slings
• Wire rope slings

Did You Know? 

How Blueprints Started
The process for making blueprints was developed 
in 1842 by an English astronomer named Sir John 
F. Herschel. The method involved coating a paper 
with a special chemical. After the coating dried, 
an original hand drawing was placed on top of 
the paper. Both papers were then covered with a 
piece of glass and set in the sunlight for about an 
hour. The coated paper was developed much like 
a photograph. After a cold-water wash, the coated 
paper turned blue, and the lines of the drawing 
remained white.

Additional Resources 

Materials Handling Handbook, The American Society of Mechanical Engineers (ASME) and The 
International Material Management Society (IMMS), Raymond A. Kulwiec, Editor-in-Chief. 1985. New York, 
NY: Wiley-Interscience.

Manufacturing Facilities Design & Material Handling, Matthew P. Stevens, Fred E. Meyers. 2013. West 
Lafayette, IN: Purdue University Press.

1.0.0 Section Review

1. For material handling tasks, it is just as impor-
tant to be mentally �t as it is to be _____.

a. physically �t
b. physically aggressive
c. closely supervised
d. over 200 pounds

 

2. Which of the following is a type of knot that is 
often used to join the ends of two ropes in non-
critical, low-strain applications?

a. Bowline
b. Clove hitch
c. Half hitch
d. Square knot
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Core Curriculum Companions

Enhance your training with these great supplemen-
tal Core companions. The following resources can be 
used alone or in combination with the Core Curric-
ulum. Visit our online catalog at www.nccer.org  or 
contact your Pearson Sales Representative to pur-
chase any of these items to supplement your learning.

Applied Construction Math

Paperback Trainee Guide: ISBN 0-13-227298-9

Applied Construction Math: A Novel Approach features 
a story that students can relate to and math skills 
they never thought they could grasp. Its innovative 
style motivates students to follow the lessons by 
associating math with events they may encounter 
in their real lives. Students will see that learning 
math can be something as exciting as building a new 
house as they follow along with Mr. Whyte and his 
construction class as they build the perfect house.

Thirteen chapters teach basic math skills includ-
ing the following topics:

•	 Division
•	 Decimals/Percentages
•	 Reading Measurements
•	 Calculating Area
•	 Powers of Ten
•	 Linear Measure, Angles, Volumes,
•	 Pressure and Slopes
•	 Solving for Unknowns
•	 Square Inches, Feet, and Yards
•	 Volume

Tools for Success: Critical 
Skills for the Construction 
Industry 3/E

Paperback Trainee Guide: ISBN 0-13-610649-8

The Tools for Success workbook includes class-
room activities to help students navigate their way 
through intangible workplace issues such as conflict 
resolution, diversity, problem-solving, professional-
ism, and proper communications techniques.

Your Role in the Green 
Environment 3/E

Paperback Trainee Guide: ISBN 0-13-294863-X

Geared to entry-level craft workers or to anyone 
wishing to learn more about green building, this 
module provides fundamental instruction in the 
green environment, green construction practices, 
and green building rating systems.

NCCER is also a United States Green Building 
Council Education Partner, and, as such, is com-
mitted to enhancing the ongoing development of 
building industry professionals.

http://www.nccer.org
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NCCERconnect: An Interactive 
Online Course

Ideal for blended or distance education, NCCERcon-
nect is a unique web-based supplement in the form 
of an electronic book that provides a range of visual, 
auditory, and interactive elements to enhance your 
training. It can be used in a variety of settings such 
as self-study, blended/distance education, or in the 
traditional classroom environment! It’s the perfect 
way to review content from a class you may have 
missed or to practice at your own pace.

Features:

•	 Online Lectures – Each ebook module features 
a written summary of key content accompanied 
by an optional Audio Summary so if you need a 
refresher, this tool is always available.

•	 Video Presentations – Throughout, you’ll find 
dynamic video presentations that demonstrate 
difficult skills and concepts! Of special note are 
the safe/unsafe scenarios shot on a live construc-
tion site testing your knowledge of the four ‘high 
hazards’ presented in the Basic Safety module.

•	 Personalization Tools – With the “highlighter” 
and “notes” options you can easily personalize 
your own NCCERconnect ebook to keep track of 

important information or create your own study 
guide.

•	 Review Quizzes – Short multiple-choice con-
cept check quizzes at the end of each module 
section act as the ideal study tool and provide 
immediate feedback. Additionally, you’ll find fill-
in-the-blank trade terms quizzes, applied math 
questions, and comprehension questions at the 
end of each module.

•	 Active Figures – Interactive exercises bring key 
concepts to life, including animation in the Intro-
duction to Construction Drawings module that 
will help you make the mental transition from a 
flat, 2-dimensional plan to a 3-dimensional fin-
ished structure.

Visit www.nccerconnect.com to view a demo.

NCCERconnect is available with: 
Core Curriculum
Carpentry Levels 1-4
Construction Technology
Electrical Levels 1-4
Electronic Systems Technician Levels 1-4
HEO Levels 1-2
HVAC Levels 1-4
Plumbing Levels 1-4
Welding Levels 1-4
Your Role in the Green Environment

NCCERconnect
One Industry. One Training Program. One Online Solution. 

http://www.nccerconnect.com
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NCCER Standardized Curricula

NCCER’s training programs comprise 
more than 80 construction, mainte-
nance, pipeline, and utility areas and 
include skills assessments, safety train-
ing, and management education.

Boilermaking
Cabinetmaking
Carpentry
Concrete Finishing
Construction Craft Laborer
Construction Technology
Core Curriculum: 

Introductory Craft Skills
Drywall
Electrical
Electronic Systems Technician
Heating, Ventilating, and
Air Conditioning
Heavy Equipment Operations
Highway/Heavy Construction
Hydroblasting
Industrial Coating and Lining  

Application Specialist
Industrial Maintenance Electrical 

and Instrumentation Technician
Industrial Maintenance
Mechanic
Instrumentation
Insulating
Ironworking
Masonry
Millwright
Mobile Crane Operations
Painting
Painting, Industrial
Pipeftting
Pipelayer
Plumbing
Reinforcing Ironwork
Rigging
Scaffolding
Sheet Metal
Signal Person
Site Layout
Sprinkler Fitting
Tower Crane Operator
Welding

Maritime
Maritime Industry Fundamentals
Maritime Pipeftting
Maritime Structural Fitter

Green/Sustainable 
Construction
Building Auditor
Fundamentals of Weatherization
Introduction to Weatherization
Sustainable Construction  

Supervisor
Weatherization Crew Chief
Weatherization Technician
Your Role in the Green  

Environment

Energy
Alternative Energy
Introduction to the Power Industry
Introduction to Solar Photovoltaics
Introduction to Wind Energy
Power Industry Fundamentals
Power Generation Maintenance 

Electrician
Power Generation I&C  

Maintenance Technician
Power Generation Maintenance 

Mechanic
Power Line Worker
Power Line Worker: Distribution
Power Line Worker: Substation
Power Line Worker: Transmission
Solar Photovoltaic Systems Installer
Wind Turbine Maintenance  

Technician

Pipeline
Control Center Operations, Liquid
Corrosion Control
Electrical and Instrumentation
Field Operations, Liquid
Field Operations, Gas
Maintenance
Mechanical

Safety
Field Safety
Safety Orientation
Safety Technology

Supplemental Titles
Applied Construction Math
Tools for Success

Management
Fundamentals of Crew Leadership
Project Management
Project Supervision

Spanish Titles
Acabado de concreto: nivel uno
Aislamiento: nivel uno
Albañilería: nivel uno
Andamios
Carpintería: 

Formas para carpintería, nivel tres
Currículo básico: habilidades  

introductorias del ofcio
Electricidad: nivel uno
Herrería: nivel uno
Herrería de refuerzo: nivel uno
Instalación de rociadores: nivel uno
Instalación de tuberías: nivel uno
Instrumentación: nivel uno, nivel 

dos, nivel tres, nivel cuatro
Orientación de seguridad
Paneles de yeso: nivel uno
Seguridad de campo
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ABC Merit Shop Training Program Inc. dba  
CTC of the Coastal Bend

ABC National
ABC South Texas Chapter
Central Cabarrus High School
Cianbro Corporation
Industrial Management & Training Institute 
KBR Industrial Services

Lake Mechanical Contractors, Inc.
Maintenance & Construction Technology 

Alliance
River Valley Technical Center
The Shaw Group, Inc.
The Southern Company
Starcon
TIC - The Industrial Company
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Contents

Module One

Basic Safety (Construction 
Site Safety Orientation)
This module complies with OSHA-10 train-
ing requirements. It explains the safety obliga-
tions of workers, supervisors, and managers to 
ensure a safe workplace. Discusses the causes and 
results of accidents and the impact of accident 
costs. Reviews the role of company policies and 
OSHA regulations. Introduces common job-site 
hazards and identifies proper protections. Defines 
safe work procedures, proper use of personal pro-
tective equipment, and how to safely work with 
hazardous chemicals. Identifies other potential 
construction hazards, including hazardous mate-
rial exposures, welding and cutting hazards, and 
confined spaces. (Module ID 00101-15; 12.5 Hours)

Module Two

Introduction to 
Construction Math
Reviews basic mathematical functions such as add-
ing, subtracting, dividing, and multiplying. Defines 
whole numbers, fractions, and decimals, and explains 
their applications to the construction trades. Explains 
how to use and read various length measurement 
tools, including standard and metric rulers and tape 
measures, and the architect’s and engineer’s scales. 
Explains decimal-fraction conversions and the met-
ric system, using practical examples. Also reviews 
basic geometry as applied to common shapes and 
forms. (Module ID 00102-15; 10 Hours) 

Module Three

Introduction to Hand Tools
Introduces trainees to hand tools that are widely 
used in the construction industry, such as ham-
mers, saws, levels, pullers, and clamps. Explains 
the specific applications of each tool and shows 
how to use them properly. Also discusses import-
ant safety and maintenance issues related to hand 
tools. (Module ID 00103-15; 10 Hours) 

Module Four

Introduction to Power 
Tools
Provides detailed descriptions of commonly 
used power tools, such as drills, saws, grinders, 
and sanders. Reviews applications of these tools, 
proper use, safety, and maintenance. Many illus-
trations show power tools used in on-the-job set-
tings. (Module ID 00104-15; 10 Hours) 

Module Five

Introduction to 
Construction Drawings
Familiarizes trainees with basic terms for con-
struction drawings, components, and symbols. 
Explains the different types of drawings (civil, 
architectural, structural, mechanical, plumbing/
piping, electrical, and fire protection) and instructs 
trainees on how to interpret and use drawing 
dimensions. A set of four oversized drawings is 
included. (Module ID 00105-15; 10 Hours) 

Module Six

Introduction to Basic 
Rigging (Elective)
Provides basic information related to rigging and 
rigging hardware, such as slings, rigging hitches, 
and hoists. Emphasizes safe working habits in the 
vicinity of rigging operations. (Module ID 00106-
15; 7.5 Hours)
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Module Seven

Basic Communication 
Skills
Provides trainees with techniques for communi-
cating effectively with co-workers and supervi-
sors. Includes practical examples that emphasize 
the importance of verbal and written information 
and instructions on the job. Also discusses effec-
tive telephone and email communication skills. 
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Recognizes hazards associated with material han-
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Module One

OVERVIEW 

Work at construction and industrial job sites can be hazardous. 
Most job-site incidents are caused by at-risk behavior, poor 
planning, lack of training, or failure to recognize the hazards. To 
help prevent incidents, every company must have a proactive 
safety program. Safety must be incorporated into all phases of the 
job and involve employees at every level, including management.

Basic Safety

00101-15 

Basic Safety (Construction 
Site Safety Orientation)
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Objectives 

When you have completed this module, you will be able to do the following:

1.	 Describe the importance of safety, the causes of workplace incidents, and the process of hazard 
recognition and control.
a.	Define incidents and the significant costs associated with them.
b.	Identify the common causes of incidents and their related consequences.
c.	 Describe the processes related to hazard recognition and control, including the Hazard 

Communication (HAZCOM) Standard and the provisions of a safety data sheet (SDS).
2.	 Describe the safe work requirements for elevated work, including fall protection guidelines.

a.	Identify and describe various fall hazards.
b.	Identify and describe equipment and methods used in fall prevention and fall arrest.
c.	 Identify and describe the safe use of ladders and stairs.
d.	Identify and describe the safe use of scaffolds.

3.	 Identify and explain how to avoid struck-by hazards.
a.	Identify and explain how to avoid struck-by and caught-in-between hazards.
b.	Identify and explain how to avoid caught-in and caught-between hazards.

4.	 Identify common energy-related hazards and explain how to avoid them.
a.	Describe basic job-site electrical safety guidelines.
b.	Explain the importance of lockout/tagout and describe basic procedures.

5.	 Identify and describe the proper use of personal protective equipment (PPE).
a.	Identify and describe the basic use of PPE used to protect workers from bodily injury.
b.	Identify potential respiratory hazards and the basic respirators used to protect workers against 

those hazards.
6.	 Identify and describe other specific job-site safety hazards.

a.	Identify various exposure hazards commonly found on job sites.
b.	Identify hazards associated with environmental extremes.
c.	 Identify hazards associated with hot work.
d.	Identify fire hazards and describe basic firefighting procedures.
e.	 Identify confined spaces and describe the related safety considerations.

Performance Tasks 

Under the supervision of your instructor, you should be able to do the following:

1.	 Properly set up and climb/descend an extension ladder, demonstrating proper three-point contact.

2.	 Inspect the following PPE items and determine if they are safe to use:

00101-15
BASIC SAFETY (CONSTRUCTION SITE SAFETY ORIENTATION)

•	 Eye protection
•	 Hearing protection
•	 Hard hat
•	 Gloves

•	 Fall arrest harnesses
•	 Lanyards
•	 Connecting devices
•	 Approved footwear

3.	 Properly don, fit, and remove the following PPE items:

•	 Eye protection
•	 Hearing protection
•	 Hard hat

•	 Gloves
•	 Fall arrest harness

4.	 Inspect a typical power cord and GFCI to ensure their serviceability.



Industry Recognized Credentials 

If you are training through an NCCER-accredited sponsor, you may be eligible for credentials from 
NCCER’s Registry. The ID number for this module is 00101-15. Note that this module may have been 
used in other NCCER curricula and may apply to other level completions. Contact NCCER’s Registry at 
888.622.3720 or go to www.nccer.org for more information.

Note 

The successful completion of this module will award a Construction Site Safety Orientation credential.

Accident
Arc welding
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Confined spaces
Cross-bracing
Excavation
Flammable
Flash burn
Flash point
Ground
Ground fault
Ground fault circuit interrupter 

(GFCI)
Guarded
Hand line

Hazard communication standard 
(HAZCOM)

Hydraulic
Incident
Lanyards
Lockout/tagout (LOTO)
Management system
Maximum intended load
Midrail
Occupational Safety and Health 

Administration (OSHA)
Permit-required confined space
Personal protective equipment 

(PPE)
Planked
Pneumatic
Proximity work

Qualified person
Respirator
Safety culture
Safety data sheet (SDS)
Scaffold
Shielding
Shoring
Signaler
Six-foot rule
Spoil
Toeboard
Top rail
Trench
Welding curtain
Wind sock

Trade Terms 

http://www.nccer.org


Contents 

Topics to be presented in this module include:

1.0.0   Safety and Hazard Recognition ............................................................... 1
1.1.0   Incidents and Accidents ........................................................................ 3

1.1.1   Incident and Accident Categories ...................................................... 3
1.1.2   Costs ..................................................................................................... 4

1.2.0   Incident and Accident Causes .............................................................. 4
1.2.1   Failure to Communicate ..................................................................... 4
1.2.2   At-Risk Work Habits ............................................................................. 6
1.2.3   Alcohol and Drug Abuse .................................................................... 7
1.2.4   Lack of Skill .......................................................................................... 7
1.2.5   Intentional Acts ................................................................................... 7
1.2.6   Unsafe Acts ......................................................................................... 8
1.2.7   Rationalizing Risk ................................................................................ 8
1.2.8   Unsafe Conditions .............................................................................. 8
1.2.9   Poor Housekeeping ............................................................................ 8
1.2.10   Management System Failure ........................................................... 9

1.3.0   Hazard Recognition, Evaluation, and Control ..................................... 9
1.3.1   Hazard Recognition .......................................................................... 10
1.3.2   Job Safety Analysis (JSA) and Task Safety Analysis (TSA) ........... 10
1.3.3   Risk Assessment ............................................................................... 12
1.3.4   Reporting Injuries, Incidents, and Near-Misses .............................. 12
1.3.5   Safety Data Sheets ........................................................................... 12

2.0.0   Elevated Work and Fall Protection ........................................................ 16
2.1.0   Fall Hazards .......................................................................................... 17

2.1.1  Walking and Working Surfaces ........................................................ 17
2.1.2   Unprotected Sides, Wall Openings, and Floor Holes ..................... 17

2.2.0   Fall Arrest ............................................................................................. 18
2.2.1   Anchor Points .................................................................................... 19
2.2.2   Harnesses .......................................................................................... 20
2.2.3   PFAS Inspection ................................................................................ 24
2.2.4   Lanyards ............................................................................................ 24
2.2.5   Lifelines ............................................................................................. 25
2.2.6   Guardrails ......................................................................................... 27
2.2.7   Safety Nets ........................................................................................ 27

2.3.0   Ladders and Stairs .............................................................................. 27
2.3.1   Straight Ladders ............................................................................... 29
2.3.2   Extension Ladders ............................................................................ 32
2.3.3   Stepladders ....................................................................................... 33
2.3.4   Inspecting Ladders ........................................................................... 34
2.3.5   Stairways ........................................................................................... 35

2.4.0   Scaffolds ..............................................................................................35
2.4.1  Types of Scaffolds ............................................................................. 35
2.4.2   Inspecting Scaffolds ......................................................................... 35
2.4.3   Using Scaffolds ................................................................................. 37



Contents (continued)

3.0.0   Struck-By and Caught-in-Between Hazards .........................................40
3.1.0   Struck-By Hazards ...............................................................................40

3.1.1   Falling Objects .................................................................................. 40
3.1.2   Flying Objects ................................................................................... 40
3.1.3  Vehicle and Roadway Hazards ......................................................... 41

3.2.0   Caught-In and Caught-Between Hazards ..........................................43
3.2.1  Trenches and Excavation .................................................................. 43
3.2.2  Tool, Machine, and Equipment Guards ........................................... 46
3.2.3   Cranes and Heavy Equipment ......................................................... 47

4.0.0   Energy Release Hazards ........................................................................50
4.1.0   Electrical Safety Guidelines ................................................................50

4.1.1   Grounding ......................................................................................... 51
4.1.2   Ground Fault Circuit Interrupters .................................................... 51
4.1.3   Summary of Electrical Safety Guidelines ....................................... 53
4.1.4  Working Near Energized Electrical Equipment ............................... 53
4.1.5   If Someone Is Shocked ..................................................................... 54

4.2.0   Lockout/Tagout Requirements ..........................................................54
4.2.1   Pressurized or High-Temperature Systems .................................... 56

5.0.0   Personal Protective Equipment .............................................................58
5.1.0   PPE Items ..............................................................................................58

5.1.1   Hard Hats ........................................................................................... 59
5.1.2   Eye and Face Protection ................................................................... 59
5.1.3   Hand Protection ................................................................................ 61
5.1.4   Foot and Leg Protection ................................................................... 61
5.1.5   Hearing Protection ............................................................................ 62

5.2.0   Respiratory Hazards and Protection .................................................63
5.2.1  Types of Respirators ......................................................................... 64
5.2.2  Wearing a Respirator ........................................................................ 64
5.2.3   Selecting a Respirator ...................................................................... 64

6.0.0   Job-Site Hazards ....................................................................................67
6.1.0   Job-Site Exposure Hazards ................................................................67

6.1.1   Lead ................................................................................................... 68
6.1.2   Bloodborne Pathogens ..................................................................... 68
6.1.3   Chemical Splashes ........................................................................... 68
6.1.4   Container Labeling ........................................................................... 69
6.1.5   Radiation Hazards ............................................................................. 70
6.1.6   Biological Hazards ............................................................................ 70
6.1.7   Evacuation ......................................................................................... 71

6.2.0   Environmental Extremes .................................................................... 71
6.2.1   Heat Stress ........................................................................................ 71
6.2.2   Heat Cramps ..................................................................................... 72
6.2.3   Heat Exhaustion ............................................................................... 72
6.2.4   Heat Stroke ....................................................................................... 72
6.2.5   Cold Stress ........................................................................................ 72
6.2.6   Frostbite ............................................................................................ 73
6.2.7   Hypothermia ..................................................................................... 73



6.3.0   Hot Work Hazards ................................................................................ 74
6.3.1   Arc Welding Hazards ........................................................................ 74
6.3.2   Oxyfuel Cutting, Welding, and Brazing ........................................... 75
6.3.3  Transporting and Securing Cylinders .............................................. 76
6.3.4   Hot Work Permits .............................................................................. 76

6.4.0   Fire Hazards and Firefighting ............................................................. 76
6.4.1   How Fires Start ................................................................................. 77
6.4.2   Combustibles .................................................................................... 77
6.4.3   Fire Prevention .................................................................................. 78
6.4.4   Basic Firefighting .............................................................................. 78
6.4.5   Using a Fire Extinguisher ................................................................ 81

6.5.0   Confined Spaces .................................................................................84
Appendix  OSHA Mission and Standards .......................................................94

Figures and Tables 

Figure 1 	 The four high-hazard areas .............................................................. 4
Figure 2 	 Communication tags and signs ....................................................... 5
Figure 3 	 Container for oily rags and waste .................................................... 9
Figure 4 	 Job safety analysis form ..................................................................11
Figure 5A	 Solvent cement SDS (1 of 2) .......................................................... 13
Figure 5B	 Solvent cement SDS (2 of 2) .......................................................... 14
Figure 6 	 Common types of barriers and barricades .................................... 18
Figure 7 	 Personal fall-arrest system ............................................................. 19
Figure 8 	 Anchor points .................................................................................. 20
Figure 9 	 Back D-ring ....................................................................................... 21
Figure 10 	 Full body harness ............................................................................ 21
Figure 11 	 Installing the body harness ............................................................ 22
Figure 12 	 Suspension trauma strap use ........................................................ 23
Figure 13 	 A carabiner ....................................................................................... 23
Figure 14 	 Double-locking snap hook .............................................................. 24
Figure 15 	 Fall arrest lanyards .......................................................................... 24
Figure 16 	 Non-shock absorbing lanyard ........................................................ 25
Figure 17 	 Y-configured shock absorbing lanyard .......................................... 25
Figure 18 	 Potential fall distances for self-retracting and shock  
	 absorbing lanyards ......................................................................... 26
Figure 19 	 Rope grab ......................................................................................... 27
Figure 20 	 Beam grab ........................................................................................ 27
Figure 21 	 Horizontal lifeline ............................................................................ 28
Figure 22 	 Guardrails ........................................................................................ 28
Figure 23 	 Different types of ladders ............................................................... 30
Figure 24 	 Portable straight ladder .................................................................. 31
Figure 25 	 Ladder safety feet ............................................................................ 31
Figure 26 	 Proper positioning of a straight ladder ......................................... 31
Figure 27 	 Securing a ladder ............................................................................ 32
Figure 28 	 Moving up or down a ladder .......................................................... 32
Figure 29 	 Examples of extension ladders ...................................................... 32



Figures and Tables (continued)

Figure 30 	 Rung locks ........................................................................................ 33
Figure 31 	 Overlap lengths for extension ladders .......................................... 34
Figure 32 	 Typical fiberglass stepladders ........................................................ 34
Figure 33 	 Typical manufactured scaffold ....................................................... 36
Figure 34 	 Built-up scaffold .............................................................................. 37
Figure 35 	 Suspended scaffold and work cage ............................................... 38
Figure 36 	 Typical scaffold tags ........................................................................ 38
Figure 37 	 Protection from flying particles ...................................................... 41
Figure 38 	 A busy job site ................................................................................. 42
Figure 39 	 Sloped and benched trenches ........................................................ 45
Figure 40 	 Shoring structure ............................................................................ 45
Figure 41 	 Shielding structure .......................................................................... 45
Figure 42 	 Bench grinder with guards ............................................................. 46
Figure 43 	 Coupling guard ................................................................................ 47
Figure 44 	 Pinch and crush points .................................................................... 48
Figure 45 	 Example of a caught-between hazard ........................................... 48
Figure 46 	 Three-wire system, double-insulated tool, and double  
	 insulated symbol ............................................................................. 52
Figure 47 	 Extension cord with a GFCI ............................................................ 52
Figure 48 	 Never use damaged cords .............................................................. 53
Figure 49 	 Work light with protective guard ................................................... 53
Figure 50 	 Lockout/tagout devices ................................................................... 55
Figure 51 	 Typical safety tags ........................................................................... 56
Figure 52 	 Lockout devices ............................................................................... 56
Figure 53 	 Multiple lockout/tagout device ....................................................... 57
Figure 54 	 Typical hard hat ............................................................................... 59
Figure 55 	 Typical safety glasses and goggles ................................................ 60
Figure 56 	 Full-face shields ............................................................................... 60
Figure 57 	 Work gloves ..................................................................................... 61
Figure 58 	 Safety shoe ...................................................................................... 62
Figure 59 	 Hearing protection .......................................................................... 62
Figure 60 	 Examples of respirators .................................................................. 65
Figure 61 	 GHS labels for flammable, combustible, and explosive  
	 materials .......................................................................................... 69
Figure 62 	 GHS labels for various materials ................................................... 69
Figure 63 	 Radioactivity warning symbols ...................................................... 71
Figure 64 	 Biological hazard symbol ............................................................... 71
Figure 65 	 Grinding creates sparks .................................................................. 74
Figure 66 	 Arc welding ...................................................................................... 74
Figure 67 	 Welding curtain ............................................................................... 75
Figure 68 	 Oxyfuel cutting ................................................................................ 75
Figure 69 	 Compressed-gas cylinders used for oxyfuel cutting .................... 75
Figure 70 	 Cylinder storage .............................................................................. 77
Figure 71 	 Cylinder lifting cage ........................................................................ 78
Figure 72 	 Hot work permit ............................................................................... 79
Figure 73 	 The fire triangle ............................................................................... 80



Figure 74 	 A portable fire extinguisher ............................................................ 80
Figure 75 	 Fire extinguisher pictograms ......................................................... 81
Figure 76 	 Fire extinguisher applications ........................................................ 82
Figure 77 	 Fire extinguisher pressure gauge .................................................. 83
Figure 78 	 Fire extinguisher inspection tag ..................................................... 83
Figure 79 	 PASS Method ................................................................................... 83
Figure 80 	 Pin and tamper seal ........................................................................ 83
Figure 81 	 Example of fire extinguisher instructions ..................................... 84
Figure 82 	 Examples of confined spaces ......................................................... 85
Figure 83 	 Permit-required confined space ..................................................... 86

Table 1 	 Tags and Signs .................................................................................. 6
Table 2 	 Ladder Duty Ratings and Load Capacities ..................................... 29
Table 3 	 Soil Types ......................................................................................... 44
Table 4 	 Effects of Electrical Current on the Human Body ......................... 51
Table 5 	 Maximum Noise Levels .................................................................. 63



This page intentionally left blank 



00101-15   Basic Safety (Construction Site Safety Orientation)	 Module One  1

SECTION ONE 

1.0.0  � SAFETY AND HAZARD 
RECOGNITION

Objectives 

Describe the importance of safety, the causes 
of workplace incidents and accidents, and the 
process of hazard recognition and control.

a.	 Define incidents and accidents and the 
significant costs associated with them.

b.	 Identify the common causes of incidents 
and accidents and their related 
consequences.

c.	 Describe the processes related to hazard 
recognition and control, including the 
Hazard Communication (HAZCOM) 
Standard and the provisions of a Safety 
Data Sheet (SDS).

Trade Terms 

Accident: According to the US Occupational 
Safety and Health Administration (OSHA), an 
unplanned event that results in personal injury 
and/or property damage.
Combustible: Capable of easily igniting and 
rapidly burning; used to describe a fuel with a 
flash point at, or above, 100°F (38°C).
Competent person: A person who is capable of 
identifying existing and predictable hazards in 
the surroundings or working conditions that are 
unsanitary, hazardous, or dangerous to employ-
ees, and who has authorization to take prompt 
corrective measures to eliminate them.
Confined space: A work area large enough for a 
person to work, but arranged in such a way that 
an employee must physically enter the space to 
perform work. A confined space has a limited or 
restricted means of entry and exit. It is not de-
signed for continuous work. Tanks, vessels, silos, 
pits, vaults, and hoppers are examples of confined 
spaces. Also see permit-required confined space.
Flammable: Capable of easily igniting and rap-
idly burning; used to describe a fuel with a flash 
point below 100°F (38°C).
Ground fault: Incidental grounding of a con-
ducting electrical wire.
Hazard Communication (HAZCOM) Standard: 
The Occupational Safety and Health Admin
istration standard that requires contractors to 
educate employees about hazardous chemicals 
on the job site and how to work with them safely.

Hydraulic: Powered by fluid under pressure.
Incident: Per the US Occupational Safety and 
Health Administration (OSHA), an unplanned 
event that does not result in personal injury but 
may result in property damage or is worthy of 
recording.
Management system: The organization of 
a company’s management, including report-
ing procedures, supervisory responsibility, and 
administration.
Occupational Safety and Health Administra
tion (OSHA): An agency of the US Department 
of Labor. Also refers to the Occupational Safety 
and Health Act of 1970, a law that applies to more 
than 111 million workers and 7 million job sites in 
the United States.
Personal protective equipment (PPE): Equip
ment or clothing designed to prevent or reduce 
injuries.
Pneumatic: Powered by air pressure, such as a 
pneumatic tool.
Respirator: A device that provides clean, filtered 
air for breathing, no matter what is in the sur-
rounding air.
Safety culture: The culture created when the 
whole company sees the value of a safe work 
environment.
Safety data sheet (SDS): A document that must 
accompany any hazardous substance. The SDS 
identifies the substance and gives the exposure 
limits, the physical and chemical characteris-
tics, the kind of hazard it presents, precautions 
for safe handling and use, and specific control 
measures.
Trench: A narrow excavation made below the 
surface of the ground that is generally deeper 
than it is wide, with a maximum width of 15 feet 
(4.6m). Also see excavation.

When you take a job, you have an obliga-
tion to your employer, co-workers, fam-
ily, and yourself to work safely. You also 

have an obligation to make sure anyone you work 
with is working safely. Your employer is likewise 
obliged to maintain a safe workplace for all em-
ployees. The ultimate responsibility for on-the-
job safety, however, rests with you; safety is part 
of everyone’s job. In this module, you will learn 
to ensure your safety, and that of the people you 
work with, by obeying the following rules:

•	 Follow safe work practices and procedures, 
both regulatory and corporate.

•	 Inspect safety equipment before use.
•	 Use safety equipment properly.
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To take full advantage of the wide variety of 
training, job, and career opportunities the con-
struction industry offers, you must first under-
stand the importance of safety. Successful com-
pletion of this module will be your first step 
toward achieving this goal. Later modules offer 
more detailed explanations of safety procedures, 
along with opportunities to practice them.

On a typical job site, there are often many 
workers from many trades in one place. These 
workers are all performing different tasks and 
operations. As a result, the job site is constantly 
changing and hazards are continually emerging. 
These hazards can jeopardize your safety. Your 
employer should make every effort to plan safety 
into each job and to provide a safe and health-
ful job site. Ultimately, however, your safety is in 
your own hands.

Safety training is provided to make you aware 
that hazards exist all around you every day. The 
time you spend learning and practicing safety 
procedures can save your life and the lives of 
others.

Safety is a learned behavior and attitude. It 
is a way of working that must be incorporated 
into the company as a culture. A safety culture 
is created when all the workers at a job site or in 
an organization see the value of a safe work en-
vironment and support it through their actions. 
Creating and maintaining a safety culture is an 
ongoing process that includes a sound safety 
structure and attitude, and relates to organiza-
tions as well as individuals. Everyone in the com-
pany, from management to laborers, must be re-
sponsible for safety every day they come to work.

There are many benefits to having a safety cul-
ture. Companies with strong safety cultures usu-
ally have the following characteristics:

•	 Fewer at-risk behaviors
•	 Lower incident and accident rates
•	 Less turnover
•	 Lower absenteeism
•	 Higher productivity

A strong safety culture can also improve a 
company’s safety record, which leads to win-
ning more bids and keeping workers employed. 
Contractors with poor safety records are some-
times excluded from bidding, so good safety per-
formance is essential. Factors that contribute to a 
strong safety culture include the following:

•	 Embracing safety as a core value
•	 Strong leadership
•	 Establishing and enforcing high standards of 

performance
•	 The commitment and involvement of all 

employees
•	 Effective communication and commonly un-

derstood and agreed-upon goals
•	 Using the workplace as a learning environment
•	 Encouraging workers to have a questioning 

attitude and empowering them to stop work 
when faced with potential hazards.

•	 Good organizational learning and responsive-
ness to change

•	 Providing timely response to safety issues and 
concerns

•	 Continually monitoring performance
•	 Positive reinforcement when proper safety 

practices are demonstrated by employees

Did You Know? 

Safety First
Safety training is required for all activities. Never 
operate tools, machinery, or equipment without 
prior training. Always refer to the manufacturer’s 
instructions.

Around the World 

GOST
While OSHA serves to protect workers by 
setting safety standards in the United States, 
other systems are used internationally. One 
such set of technical standards used on a 
regional basis is known as GOST. GOST 
standards are more far-reaching than OSHA 
standards, as they cover a much broader 
range of topics than worker safety alone. The 
first set of GOST standards were published in 
1968 as state standards for the former Soviet 
Union. After the Soviet Union was dismantled, 
GOST became a regional standard used 
by many previous members of the Soviet 
Union. Although countries may also have 
some standards of their own, countries such 
as Belarus, Moldova, Armenia, and Ukraine 
continue to use GOST standards as well. The 
standards are no longer administered by Russia, 
however. Today, the standards are administered 
by the Euro-Asian Council for Standardization, 
Metrology and Certification (EASC).
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1.1.0   Incidents and Accidents

Incidents and accidents can occur at any job site. 
Both at-risk behavior and poor working condi-
tions can cause these undesirable events. You can 
help prevent such events by using safe work hab-
its, understanding what causes them, and learn-
ing how to prevent them.

The terms incident and accident are often used 
interchangeably. However, according to the US 
Occupational Safety and Health Administration 
(OSHA), an incident is an unplanned event 
that may or may not result in property damage. 
However, an incident is worthy of being docu-
mented so that steps can be taken to prevent it 
from recurring. When an incident occurs, no per-
sonal injury has occurred.

An accident is defined as an unplanned event 
that results in personal injury and/or property 
damage. Therefore, an event that results in prop-
erty damage alone could be considered an inci-
dent or an accident. If personal injury or a fatality 
has occurred, the event is definitely an accident.

There are varying opinions on the use of these 
two terms, however. The US National Safety 
Council defines an incident as an unplanned, un-
desired event that adversely affects the comple-
tion of a task. In this definition, there is no men-
tion of injury or property damage. Other safety 
organizations across the globe are likely to have 
their own definitions of these terms as well, or 
may use completely different terms.

The most important thing to understand is 
that both incidents and accidents are undesirable 
events that have a negative effect on both projects 
and workers. Do not be surprised when you hear 
the terms used interchangeably by other work-
ers. The definitions provided by OSHA are used 
here to provide context for these terms as they are 
used throughout this module.

The lessons you will learn in this module will 
help you work safely. You will be able to spot and 
avoid hazardous conditions on the job site. By 
following safety procedures, you will help keep 
your workplace free from incidents and accidents, 
and protect yourself and others from injury or 
even death.

1.1.1   Incident and Accident Categories

Incidents and accidents are often categorized by 
their severity and impact, as follows:

•	 Near-miss – An unplanned event in which no 
one was injured and no damage to property 
occurred, but during which either could have 
happened. Near-miss incidents are warnings 
that should always be reported rather than 
overlooked or taken lightly.

•	 Property damage – An unplanned event that 
results in damage to tools, materials, or equip-
ment, but no personal injuries.

•	 Minor injuries – Personnel may have received 
minor cuts, bruises, or strains, but the injured 
workers returned to full duty on their next 
regularly scheduled work shift.

•	 Serious or disabling injuries – Personnel received 
injuries that resulted in temporary or perma-
nent disability. Included in this category would 
be lost-time incidents, restricted-duty or re-
stricted-motion cases, and those that resulted 
in partial or total disability.

•	 Fatalities – Deaths resulting from unplanned 
events.

Studies have shown that for every serious or 
disabling injury, there were 10 injuries of a less 
serious nature and 30 property damage incidents. 
A further study showed that 600 near-miss in-
cidents occurred for every serious or disabling 
injury.

There are four leading causes of death in con-
struction work. These are often referred to as the 
“big four”, the “fatal four”, or the “focus four”. 
They include falls; struck-by hazards; caught-in 
or caught-between hazards; and electrical haz-
ards (Figure 1). Deaths from falls far exceed all 
other causes.

Here are explanations of the four leading haz-
ard groups:

•	 Falls from elevation are incidents involving 
failure of, failure to provide, or failure to use 
appropriate fall protection.

•	 Struck-by accidents involve unsafe operation 
of equipment, machinery, and vehicles, as well 
as improper handling of materials, such as 
through unsafe rigging operations.

•	 Caught-in or caught-between accidents involve 
unsafe operation of equipment, machinery, and 
vehicles, as well as improper safety procedures 
at trench sites and in other confined spaces.

•	 Electrical shock accidents involve contact with 
overhead wires; use of defective tools; failure 
to disconnect power source before repairs; or 
improper ground fault protection.
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1.1.2   Costs

Incidents and accidents cost billions of dollars 
each year and cause much needless suffering. The 
National Safety Council estimates that the orga-
nized safety movement has saved more than 4.2 
million lives since it began in 1913. This section 
examines why incidents and accidents happen 
and how you can help prevent them.

Accidents that result in injury or death can 
have a lasting effect not only on the victims, but 
on their families, co-workers, and employers. An 
injured worker who is disabled by an accident 
faces potentially huge medical bills. On top of 
those expenses, the worker’s family faces loss of 
the income they rely on. It’s convenient to think 
that insurance will take care of the costs, but it 
may not. Workers who are injured because they 
violated established safety rules may have their 
insurance claims denied and may be dismissed 
from the company because of the violation. A 
worker who is injured in a fall because he or she 
was not using fall protection could be refused 

compensation. How these issues are handled var-
ies dramatically among companies and countries.

Employers and co-workers can be affected be-
cause many contract awards are based, in part, on 
a company’s safety record. Therefore, incidents 
and accidents can also result in the loss of fu-
ture jobs, which affects the company’s financial 
position. This can mean layoffs, hiring freezes, 
or inability to purchase new equipment or tools. 
In this way, these events affect not only injured 
employees and their families, but everyone on the 
job site.

1.2.0   Incident and Accident Causes

When an incident or accident occurs on the job 
site, it can often be attributed to one of the follow-
ing causes:

•	 Failure to communicate
•	 At-risk work habits
•	 Alcohol or drug abuse
•	 Lack of skill
•	 Intentional acts
•	 Unsafe acts
•	 Rationalizing risks
•	 Unsafe conditions
•	 Housekeeping
•	 Management system failure

Each of these causes is discussed further in the 
sections that follow.

1.2.1   Failure to Communicate

Many incidents happen because of a lack of com-
munication. For example, you may learn how to 
do things one way on one job, but what happens 
when you go to a new job site? You need to com-
municate with the people at the new job site to 
find out whether they do things the way you have 
learned to do them. If you do not communicate 
clearly, incidents can happen. Remember that dif-
ferent people, companies, and job sites do things 
in different ways.

Making assumptions about what other workers 
know and what they will do can cause incidents. 

The Fatal Four
Out of 3,945 worker fatalities in US private industry during the 2012 calendar year, 775, or 19.6 percent, were in 
construction. The leading causes of worker deaths on construction sites were falls, followed by struck-by-object, 
electrocution, and caught-in/between. These fatal four were responsible for nearly three out of five (56 percent) 
construction worker deaths in 2012 reports, as reported by the US Bureau of Labor Statistics. Eliminating the fatal 
four would save the lives of 435 workers in America every year.

FALLS
34.6%

SOURCE: US OSHA, 2013

00101-15_F01.EPS

OTHER
43%

ELECTRICAL
8.1%

STRUCK-BY
9.8%

CAUGHT-I
N 1.
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Figure 1   The four high-hazard areas.
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Don’t assume, for example, that all workers un-
derstand what you are saying; some workers 
have limited language skills, especially outside 
of their native language. Also, don’t use terms or 
jargon that other people may not understand.

All work sites have specific markings and signs 
to identify hazards and provide emergency infor-
mation (Figure 2). Learn to recognize these types 
of signs:

•	 Informational
•	 Safety
•	 Caution
•	 Danger
•	 Temporary warnings

Informational markings or signs provide gen-
eral information. These signs are blue. The fol-
lowing are considered informational signs:

•	 No Admittance
•	 No Trespassing
•	 For Employees Only

Half-Measures
Most workers who die from falls are wearing 
harnesses but failed to tie off properly. Always follow 
the manufacturer’s instructions when wearing a 
harness. Know and follow your company’s safety 
procedures when working on roofs, ladders, and 
other elevated locations and make sure you have an 
adequate anchor point at all times.

EMPLOYEE
ENTRANCE

ONLY

NOTICE

00101-15_F02.EPS

DANGER

HIGH
VOLTAGE

SAFETY
FIRST

EYE  WASH
 FOUNTAIN

Figure 2   Communication tags and signs.

Toolbox Talks
Toolbox talks are one way to effectively keep all 
workers aware and informed of safety issues 
and guidelines. Toolbox talks are 5- to 10-minute 
meetings that review specific health and safety 
topics. These are very common at construction sites 
of all types.

Never assume anything. It never hurts to ask 
questions, but disaster can result if you don’t 
ask. For example, do not assume that an 
electrical power source is turned off. First ask 
whether the power is turned off, then check it 
yourself to be completely safe.
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Safety signs give general instructions and sug-
gestions about safety measures. The background 
on these signs is white; most have a green panel 
with white letters. These signs tell you where to 
find such important areas as the following:

•	 First-aid stations
•	 Emergency eye-wash stations
•	 Evacuation routes
•	 Safety Data Sheet (SDS) stations
•	 Exits (usually have white letters on a red field)

Caution markings or signs tell you about po-
tential hazards or warn against unsafe acts. When 
you see a caution sign, protect yourself against a 
possible hazard. Caution signs are yellow and 
have a black panel with yellow letters. They may 
give you the following information:

•	 Hearing and eye protection are required
•	 Respirators are required
•	 Smoking is not allowed

Danger markings or signs tell you that an im-
mediate hazard exists and that you must take 
certain precautions to avoid an incident. Danger 
signs are red, black, and white. They may indicate 
the presence of the following:

•	 Defective equipment
•	 Flammable liquids and compressed gases
•	 Safety barriers and barricades
•	 Emergency stop button
•	 High voltage

Safety tags are temporary warnings of im-
mediate and potential hazards. They are not de-
signed to replace signs or to serve as permanent 
means of protection. Learn to recognize the stan-
dard incident and accident prevention signs and 
tags (Table 1).

1.2.2   At-Risk Work Habits

Some examples of at-risk work habits are procras-
tination, carelessness, and horseplay. Procrasti-
nation (putting things off) is a common cause of 
incidents. For example, delaying the repair, in-
spection, or cleaning of equipment and tools can 
cause incidents and even accidents. If you try to 
push machines and equipment beyond their op-
erating capacities, you risk injuring yourself and 
your co-workers.

Machines, power tools, and even a pair of pli-
ers can hurt you if you don’t use them safely. It 
is your responsibility to be careful; tools and ma-
chines don’t know the difference between wood 
or steel, and flesh and bone.

Work habits and work attitudes are closely 
related. If you resist taking orders, you may also 
resist listening to warnings. If you let yourself be 
easily distracted, you won’t be able to concentrate. 
If you aren’t concentrating, you could cause a sig-
nificant problem.

Your safety is affected not only by how you do 
your work, but also by how you act on the job site. 
This is why most companies have strict policies 
for employee behavior. Horseplay and other inap-
propriate behavior are forbidden. Workers who en-
gage in such behavior on the job site may be fired.

These strict policies are provided for the work-
er’s protection. There are many hazards on con-
struction sites. Each person’s behavior—at work, 
on a break, or at lunch—must follow the prin-
ciples of safety.

A person pulling a practical joke on a co-
worker could consider it just having fun, but in 
fact, it could cause the co-worker serious, even 
fatal, injury. If you horse around on the job, play 
pranks, or don’t concentrate on what you are do-
ing, you are showing a poor work attitude that 
can lead to a serious incident.

Table 1   Tags and Signs

White

White

Yellow

White

Yellow

White

Red panel with white or gray letters

Black square with a red oval and white letters

Black square with yellow letters

Black square with white letters

Red/magenta (purple) panel with black letters and a radiation symbol

Fluorescent orange square with black letters and a biohazard symbol

Do Not Operate
Do Not Start

Danger
Unsafe
Do Not Use

Caution

Out of Order
Do Not Use

Radiation Hazard

Biological Hazard

Basic Stock
(background) Safety Colors (ink) Message(s)




