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Abstract 

The skid steer loader is a versatile piece of equipment with many practical applications at 
ODOT.  The skid steer loader is primarily used in facilities maintenance activities at 
Central Office, the districts, county garages or outposts.  

The skid steer loader is a rigid frame, engine-powered machine with lift arms used to 
attach a wide variety of labor-saving tools or attachments. Skid steer loaders are four-
wheel drive vehicles with the left-side drive wheels independent of the right-side drive 
wheels. By having each side be independent of the other, wheel speed and direction of 
rotation of the wheels determine the direction the loader will turn. 

Skid steer loaders can turn in their own tracks which make them extremely maneuverable 
and valuable for applications requiring a compact, agile loader. 

Unlike in a conventional front loader, the lift arms in these machines lie alongside the 
driver with the major pivot points behind the driver's shoulders. Because of the operator's 
proximity to moving booms and buckets, early skid loaders were not as safe as 
conventional front loaders, particularly during entry and exit of the operator. Modern skid 
loaders have fully-enclosed cabs and other safety features to protect the operator from 
injury. Like other front loaders, it can scrape material from one location to another, carry 
material in its bucket or load material into a truck or trailer.1 

This course is designed to provide an introduction to skid steer loader operation.  
Participants will gain knowledge of the equipment through classroom instruction and 
then complete field exercises to become familiar with the skid steer loader’s operation. 

Learning Objectives 

The learning objectives for this course are as follows: 

• Gain an understanding of the skid steer loader’s components and various 
attachments 

• Understand the dangers and safety considerations inherent in a skid steer loader’s 
operation 

• Proper operation of a skid steer loader 

• Load securement when transporting a skid steer loader 

                                                 
1   Skid Steer Loader as defined by Wikipedia, available at  http://en.wikipedia.org/wiki/Skid_loader (last visited 
October 25, 2006). 
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Lesson One: Introduction to the Skid Steer Loader  
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A. Skid Steer Loader Introduction 

1. Components 
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Upper Engine 
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Skid Steer Loader Overview

� Proper operation

� Crew safety

� Know the job

� Operator’s manual

 

2. As an operator, you are responsible for the proper operation of the skid 
steer loader and the safety of fellow crew members 

3. Knowing the capabilities of the skid steer loader and understanding the 
assigned job are keys to completing a project successfully 

4. All brands of skid steer loaders operate differently; the operator’s manual 
must be read and understood prior to operating any skid steer with which 
you lack familiarity 
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Figure 1-1 Skid steer loader varieties and attachments 
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5. General applications of skid steer loaders 

a. Dirt bucket 

b. Utility bucket 

c. Multi purpose bucket 

d. Pallet forks 

e. Utility grapple bucket 

f. Light material bucket 

g. Utility fork 

h. Industrial grapple bucket 

i. Industrial grapple fork 

j. Angle blade 

k. Auger 

l. Broom 

m. Cold planer 

n. Hydraulic hammer 

o. Landscape rake 

p. Landscape tillers 

q. Material handling arm 

r. Stump grinder 

s. Trencher  

t. Vibratory compactor 
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Lesson Two: Safety 
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Safety Overview

� Safety factors

� Operator responsibilities

� Know equipment capabilities

� No shortcuts!

� Operator’s manual is key

 

A. Skid Steer Loader Safety Overview 

1. Every operator’s first concern must be safety. It must be on your mind at 
all times. 

2. Factors that are directly related to safety 

a. Equipment cost 

b. Repair cost 

c. Project cost 

d. Labor cost 

e. Equipment downtime 

f. Project delays 

3. Responsibilities of the operator of a skid steer loader 

a. Proper operation of the skid steer loader 

b. Your safety 

c. The safety of the crew 

d. The safety of the traveling public 
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4. Knowing the capabilities of your skid steer loader and understanding the 
job at hand are important to a successful operation 

5. Always follow proper safety precautions and procedures.  Never take 
shortcuts to avoid correct safety practices. 

• Short cuts are not cost effective and could result in injury or death 

6. Your operator’s manual and the safety manual accompanying it must be 
read and understood because they are valuable reference material 

Accidents

� 1980 to 1992 
� 54 fatalities

� 1992 to  1997 
� 37 fatalities

 

B. Skid Steer Loader Accidents  

1. During the period from 1980-92, the National Institute for Occupational 
Safety and Health (NIOSH) identified 54 work-related fatalities involving 
skid steer loaders 

• Of these fatalities, 46% (or 25 victims) resulted from being pinned 
between the bucket and frame of the machine or between the lift arms 
and the frame 

2. During the period from 1992-97, NIOSH identified 37 work-related 
fatalities involving skid steer loaders 

a. Of these fatalities, 78% (or 29 victims) resulted from being pinned 
between the bucket and frame of the loader or between the lift arms and 
the frame 
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i. Working or standing under a raised loader bucket - 10 victims 

ii. Leaning out of the operator’s compartment into the path of the 
moving lift arms - 8 victims 

iii. Entering or exiting (pinned between bucket and frame) - 5 
victims 

iv. Other (pinned between bucket and frame) - 6 victims 
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Figure 2-1 Loader accident image and story 
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Safety Procedures

� Underground utilities

� Circle of safety

� Proper entry and exit

� Seat belt use

 

C. Safety Procedures 

1. Underground utilities 

a. Prior to beginning work at a site, the area should be inspected by the 
Ohio Utilities Protection Service (OUPS) and all underground utilities 
will be marked 

b. Never excavate without an OUPS inspection 

2. Circle of safety walk around inspection 

a. A circle of safety walk around inspection is mandated by federal, state, 
and ODOT regulations as well as being a manufacturer’s requirement 

b. Criteria 

i. When you have been out of sight of the machine 

ii. Before re-starting and moving the machine 

c. The walk around lets the operator ensure there is no one near the loader 

d. The 30 seconds that the walk around inspection takes may save a life 
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3. Proper entry and exit 

a. Face the loader at all times while entering and exiting 

b. Maintain three points of contact with the loader 

c. Keep both hands and one foot in contact with the machine at all times  

• The three-point method will prevent falls 

d. Keep your boots as clean as possible 

• Clean boots prevent slipping when entering and exiting the loader 

4. Seat belt 

a. Proper seat belt use is mandated by federal, state, and ODOT regulations 
as well as being a manufacturer’s requirement 

b. Seat belt should be properly adjusted 

c. Seat belt should be snug 

d. Seat belt should be worn at all times 

e. Exception to wearing a seat belt 

• The equipment is not equipped with a Rollover Protective 
Structure (ROPS) 

f. If the seat belt is broken, notify the mechanic 
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Safety Procedures (cont’d)

� Bucket utilization

� Safe operating 
techniques

 

5. Bucket utilization 

a. Do not overload a bucket 

b. Do not carry a load which can fall from the bucket 

c. Never use the bucket as a work platform or as a personnel carrier 

d. Keep loaded bucket level as lift arms are moved 

e. Never obstruct your vision with the bucket when traveling or working 

•••• The bucket shall always be carried in a low position for maximum 
stability 

f. Load and unload bucket on a level surface 

6. Safe operating techniques 

a. Be aware of your surroundings prior to backing up or swinging an 
attachment 

b. Know the pinch points and rotating parts on the loader 

•••• Awareness on the operator’s part can prevent accidents 

c. Keep others away from your work area 
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d. Your body shall remain in the operator’s cab when in operation 

•••• Never work with your arms, feet or legs beyond the cab while in 
operation 

e. Always have the lift arms down when traveling or turning 

f. Never ram the bucket into a material pile 

•••• Most loaders have more force at slow speed 

g. Avoid steep slopes or unstable surfaces 

h. Use caution in backfilling 

•••• Do not get too close to a trench wall because the combined 
weight of your equipment and the load can cause the trench wall 
to collapse 

i. Watch for obstacles 

i. Go around rocks and stumps 

ii. Avoid crossing ditches, curbs or exposed railroad tracks 

j. Vent exhaust gases 

•••• Make certain there is adequate ventilation when operating in a 
close space 
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Lesson Three: Pre-Trip Inspection 
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Overview

� Vital to life and 
operation of skid steer 
loader

� Conducted daily or at 
beginning of each shift

� Reduces down time, 
equipment cost, 
equipment hazards, 
and personal injury

 

A. Overview 

1. The pre-trip inspection is vital to the life and the operation of the skid steer 
loader 

2. Pre-trip inspections are conducted daily or at the beginning of a shift 
change 

3. Pre-trip inspections reduce down time, equipment cost, equipment hazards, 
and personal injury 
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Operator Requirements

� Good eyesight
� Mobility
� Hearing
� Overall physical condition
� Mental alertness
� Experience
� Awareness

 

B. Operator Requirements 

1. Good eyesight 

• Depth perception, distance, and peripheral vision are all required for 
proper operator performance 

2. Mobility 

a. Able to safely climb in and out of a skid steer 

b. Able to move around inside the cab to improve visibility 

3. Hearing 

• Able to detect and identify unusual noises 

4. Overall physical condition 

a. Medical conditions to consider: 

i. Any physical limitation that could affect the ability of the 
operator to operate efficiently and safely, such as back problems 

ii. Medication side effects  
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5. Mental alertness 

a. Potential obstacles: 

i. Personal problems 

ii. Attention deficit 

iii. Stress 

iv. Lack of sleep 

6. Experience 

• Operator experience must be considered, but inexperience can be 
overcome by formal or on-the-job training 

7. Awareness 

a. Operators need to be aware of hazards associated with:  

i. Equipment 

ii. Themselves  

iii. Their crew 

iv. The public 
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Operator Personal Protective 
Equipment (PPE)

� Clothing
� Footwear
� Head protection 
� Eye protection
� Gloves
� Hearing protection
� Safety vests

 

C. Operator Personal Protective Equipment (PPE) – Proper Safety Apparel 

1. Clothing 

a. Should not be bulky because bulky clothing restricts movement 

b. Should be fitted 

• Loose fitting clothing can snag controls or get caught when 
entering or exiting equipment 

c. Dress in layers and add or remove layers as needed 

d. Do not wear 

i. Jewelry 

ii. Any item which could become snagged and cause damage or 
injury 

2. Footwear 

• A leather boot with ankle protection is recommended 
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3. Head protection 

a. A hard hat may be required by district policy 

•••• The hard hat should fit secure enough so that it does not move 
when you turn your head, but not so tight as to cause discomfort 

4. Eye protection 

a. Safety glasses are highly recommended and may be required by your 
district 

i. Make sure they are clean, fitting properly, and are safety rated 
ANSI Z87.1 

ii. Over the counter sun glasses are not considered proper eye 
protection unless they have the ANSI Z87.1 stamp on them 

5. Gloves 

a. May be needed depending on: 

i. Weather 

ii. Site conditions 

iii. Operator preference 

b. Should fit tight enough to allow the operator to feel the controls 

6. Hearing protection 

• May be required, depending on the equipment, check with your Safety 
Office 

7. Safety vests 

• Safety vests shall be worn at all times unless supervision deems it to be a 
secondary hazard 
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EM-78/HE Pre-Trip 
Inspection Form

� Form for heavy 
equipment

� Complete all sections 
which apply

� Service requested on 
EM-44 Operator’s 
Report

 

D. EM-78/HE – Pre-Trip Inspection Form (see Appendix A) 

1. Equipment inspection starts with the use of ODOT’s EM-78/HE, ODOT’s 
Pre-Trip Inspection Form for heavy equipment 

2. It should be filled out completely with any items defined as not satisfactory 
explained in writing at the bottom of the form 

3. After inspection of the equipment and completion of the EM-78/HE, the 
EM-44 Operator’s Report (see Appendix B) form should be completed and 
turned in to the mechanic when service or mechanical work has been 
identified 
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EM-78/HE Pre-Trip 
Inspection Form (cont’d)

� Engine compartment

� Walk around

� On the move

 

4. Engine compartment 

a. Brake fluid 

i. Wipe off brake fluid cap before removing to keep dirt from 
getting into the brake system 

ii. Breaking system works through hydraulic system 

iii. Check for leaking around the master cylinder, lines, and 
reservoir 

b. Hoses – coolant system 

i. Hose checks 

a) Bulges 

b) Wear 

c) Cracks 

d) Leaks 

ii. Check the hose connections at the top and bottom of the hose 
clamps 
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5. Walk around inspection 

a. Tracks 

i. Inspect the tracks for: 

a) Excessive wear 

b) Track sag 

c) Mud packed in the track frame 

ii. Check the track shoe bolts to make sure that they are all there 

b. Attachments 

c. Grease fittings 

i. Check all grease fittings 

ii. Wipe the grease fitting with a clean rag, then add grease 

iii. One to three pumps of grease is normally sufficient 

iv. Check the lubrication chart in the operator’s manual to identify: 

a) Location of fittings 

b) Greasing schedule 

c) Type of grease needed 

d) How much to use 

6. On the move 

a. Operator’s compartment 

•••• Sit in operator’s seat, fasten seatbelt and lower the restraint bar 

b. Engine start up 

i. With the engine off and the key in the off position, the control 
handles should be locked to prevent side-to-side movement 

ii. Turn the key switch to the on position, press the park brake 
switch and the handle should move 

iii. Start the engine and raise the seat bar to the full upright position 
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c. Steering  

i. Move the loader forward and backward to check the steering 

ii. Drive around the yard or another controlled area to make sure 
that the steering is working properly prior to operation 
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Lesson Four: Work Area and Operation 
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Know Your Work Area

� Obstacles

� Clearance

� Weight limits

� Power lines

� Slow moving vehicle 
sign

 

A. Know Your Work Area 

1. Look for anything which could cause a collision, rollover, or loss of control 
such as: 

a. Ruts, holes, drop-offs, hidden obstacles 

b. Weak spots on docks or floors 

c. Slick spots, soft soil, or deep mud 

2. Watch for clearance height 

3. Know your weight limitations 

4. Beware of power lines 

5. Ensure lights and warning signs are visible and a slow-moving vehicle 
(SMV) emblem is attached 

6. Be aware of the location of all underground utilities 

a. OUPS (Ohio Utility Protection Services) should be contacted before you 
dig  
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Traveling

� Obey the law

� Don’t panic

� Railroad crossings

� Be seated

� Look before backing

 
B. Traveling 

1. When traveling on public roads, obey all traffic rules and regulations 

2. Avoid panic stops and sharp turns that could cause a rollover 

3. Stop at all railroad crossings and look both ways before crossing 

4. You must be seated to operate the controls 

• Trying to use the controls outside the loader could cause serious injury 

5. Look before backing 

a. Most operators, especially when they are in a hurry, do not look before 
they back.  Common excuses: 

i. “No one was there a minute ago”  

ii. “There is a blind spot in my mirror”  

iii. “Didn’t they hear the back-up alarm?” 

b. There are no excuses for failure to look before backing up 

c. You must look each and every time you back 
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Operating

� Speed

� Operator’s seat

� Controls

 

C. Operating 

1. Operating speed 

a. Operators are evaluated on the efficiency and productivity associated 
with their work 

b. Characteristics of a good operator: 

i. Doing a job correctly and safely 

ii. Being cost efficient and productive 

iii. Employing good cycle time 

c. Going too fast is hazardous to the operator, the crew, and the loader.  
Problems associated with rushing the job: 

i. Reaction time for stopping is reduced 

• Increases the chance of injury to people and equipment 

ii. Reaction time for the bucket or attachment is reduced 

iii. Your bucket movement will be rough and each subsequent 
bucket movement will be rougher 

• Causes wear and tear on the operator and equipment 
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2. Operator’s seat 

a. The operator’s seat is the location of all the controls 

b. Precision operation requires the operator to be seated and using the seat 
belt unless the vehicle does not have a rollover protective structure 

c. Consult the operator’s manual specific guidance on the model of skid 
steer loader you are operating 

d. The operator’s seat is for the operator only 

• No riders 

e. Become familiar with all controls.  Manufacturer specification for 
controls are located in the operator’s manual 

3. Controls (not applicable to tracked vehicles – refer to your operator’s 
manual if operating a tracked vehicle) 

a. Left hand control lever 

i. Left side steering  

a) Moving the left hand control lever forward will cause the 
left side tires to move forward 

b) Moving the left hand control lever backward will cause 
the left side tires to move in reverse 

ii. Left side loader control 

a) Moving the left hand control lever toward the outside of 
the machine will raise the loader lift arms 

b) Moving the left hand control lever toward the inside of 
the machine will lower the lift arm 

c) When the control lever is moved into the maximum 
inside position, the loader lift arms are locked into place 

b. Right hand control lever 

i. Right hand steering 

a) Moving the right hand lever forward will cause the right 
side tires to move forward 

b) Moving the right hand lever backward will cause the 
right side tires to move backward 
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ii. Bucket tilt control 

a) Moving the right hand lever toward the inside of the 
machine will cause the bucket to curl back toward the 
operator 

b) Moving the right hand level toward the outside of the 
machine will cause the bucket to curl away from the 
operator, dumping any load in the bucket 

c. The key to good operation with the controls is to keep all  movements 
smooth 

Operating (cont’d)

� Loading and 
unloading

� Parking 

� Shut-down 

 

4. Loading and unloading procedures 

a. Always ensure the loader is on a level and stable surface 

b. Block the trailer and the towing machine 

c. Use adequate size ramps and a ground guide 

d. Back into the trailer to load and drive forward down the ramps to unload 

e. Use proper tie-downs 

f. Always check your height after loading 

• Low tree limbs and bridges can be hazards 
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g. Use a spotter whenever possible to assist in loading and unloading the 
skid steer 

5. Parking 

a. Park on level ground if possible 

b. If you must park on a slope or incline 

i. Park at a right angle to the slope 

ii. Set the parking brake 

iii. Lower the bucket and any attachments to the ground 

iv. Block the wheels 

c. Never leave the arms in a raised position unattended 

• If the arms must be left in a raised position, restraining devices 
must be used 

6. Shut-down procedures 

a. Lower the bucket or attachments 

b. Position the controls in neutral 

c. Idle the engine for cool down 

d. Cycle the hydraulic controls to eliminate pressure 

e. Check that the controls are locked in neutral (if equipped) 

f. Unbuckle the seat belt 

g. Remove the key(s) and lock the covers 

h. Shut off the master switch (if equipped) 

i. Use the three points of contact exit while still facing the loader 
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Buckets and Attachments

� Weight distribution

� Overloading

� Level of bucket

 

D. Buckets and Attachments 

 

1. Different attachments can change the weight distribution of the loader 

•••• Attachments can also affect stability and handling response of the loader 

2. Overloading is dangerous; check your operator’s manual for the loading 
capacity 

•••• Never overload the bucket with material which could cause injury to 
someone if it spills 

3. Keep loaded bucket level when lift arms are moved or when loader moves 
up or down on ramps 
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Buckets and Attachments (cont’d)

� No untrained operators

� Not a work platform

� Never lift or swing bucket over another’s head

� Keep bucket low to avoid rollover

 

4. Different attachments can change the center of gravity of the loader 

5. Keep the skid steer loader under control at all times 

6. Never allow untrained operators on the equipment 

7. Never use the bucket as a work platform 

8. Never lift or swing the bucket or a load over anyone’s head 

9. Keep the bucket low when traveling to avoid a rollover 
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Slopes and Banks

� Steep slopes

� Banks

� Lifting material

� Hand signals

 

E. Working on Steep Slopes and Banks 

1. Avoid steep slopes 

a. If you must drive on a slope, keep the bucket or attachment low and 
proceed very carefully 

b. Never drive across an excessively steep slope 

c. Travel up and down the slope 

d. Optional rules 

i. With a loaded bucket, back up the slope 

ii. With an empty bucket, go forward down the hill 
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2. Be careful when working on top of banks and slopes 

a. The weight of the equipment could cause the bank to collapse 

b. Have a ground guide if you must work close to the edge 

• Make sure the ground guide does not get in the way 

3. Be careful when lifting material too high 

• It could come back into the operator’s compartment 

4. Have preset hand signals because you may not be able to hear over the 
noise of the machine 

 

 

 

 



Skid Steer Loader Lesson Four 
January 2007�
 

40                                                                                      Office of Training:  Equipment Training Section 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 



Lesson Five Skid Steer Loader 
January 2007�

Office of Training: Equipment Training Section 41 

Lesson Five: Load Securement 
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Overview

� Securement against 
loss of load

� Chains and binders

 

A. Overview 

1. Load securement is defined as prevention against the loss of a load 

2. In the equipment field, chains and binders are the most common and 
popular form of tie-downs used for load securement 

 
 

Figure 5-1 Load securement chains 
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Chain Grades

� Grade 30 (proof coil chain)

� Grade 43 (high test chain)

 

B. Chain Grades 

1. For load securement, four grades of chain will be used 

a. Grade 30 

i. A general purpose low-carbon chain with industrial and 
agricultural applications including guard rail chain, logging, and 
load securement 

ii. Not recommended for overhead lifting 

b. Grade 43 

i. A carbon steel chain with industrial, construction and 
agricultural applications including towing, logging, and load 
securement 

ii. Not recommended for overhead lifting 
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Chain Grades (cont’d)

� Grade 70 (transport chain)

� Grade 80 (alloy chain – only chain approved 
for overhead lifting)

 

c. Grade 70 

i. A higher strength, heat-treated carbon steel chain typically used 
by truckers, loggers, and highway crews 

ii. Load ratings of Grade 70 chain are approximately 20% higher 
than Grade 43 

iii. Uses include load securement, towing, fastening, and as trawler 
chain 

iv. Not recommended for overhead lifting 

d. Grade 80 

i. A higher strength, heat-treated alloy steel chain primarily used as 
a sling component for overhead lifting 

ii. Can be used in rigging and tie-down applications where a lighter 
weight, high strength chain is needed 

iii. Recommended for overhead lifting by the Occupational Health 
and Safety Administration (OSHA) 
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Working Load Limit (WLL)

�Which chain?

�Maximum load

�Charts

 

C. Working Load Limit (WLL) 

1. WLL is a determining factor when deciding which chain to use 

2. The WLL is the maximum load in pounds which should ever be applied to 
the chain when: 

a. The chain is new or in “as new” condition 

b. The load is uniformly applied in direct tension to a straight length of 
chain 
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3. Use the charts below to compare chain strengths 

Engineering Specifications 

Proof Coil — Grade 30 Chain 
Trade 
Size 
(in.) 

Size 
Material 
(in.) 

WLL 
(lbs) 

Maximum 
Inside 
Length 
(in.) 

Minimum 
Inside 
Width 
(in.) 

Maximum 
Length 
100 links 
(in.) 

Weight 
Per 100 
Ft 
(lbs.) 

3/16 .217 800 .98 .30 98 39 
1/4 .276 1300 1.24 .38 124 65 
5/16 .315 1900 1.29 .44 129 100 
3/8 .394 2650 1.38 .55 138 144 
1/2 .512 4500 1.79 .72 179 250 
5/8 .630 6900 2.20 .79 220 421 
3/4 .787 10600 2.75 .98 275 649 

 

Table 5-1 

 

High Test — Grade 43 Chain 
Trade 
Size 
(in.) 

Size 
Material 
(in.) 

WLL 
(lbs.) 

Maximum 
Inside 
Length 
(in.) 

Minimum 
Inside 
Width 
(in.) 

Maximum 
Length 
100 links 
(in.) 

Weight 
Per 100 
Ft 
(lbs.) 

1/4 .276 2600 1.24 .38 124 70 
5/16 .315 3900 1.29 .44 129 106 
3/8 .394 5400 1.38 .55 138 154 
7/16 .468 7200 1.40 .65 129 205 
1/2 .512 9200 1.79 .72 179 267 
5/8 .630 13000 2.20 .79 220 402 
3/4 .787 20200 2.76 .98 276 567 

 

Table 5-2 
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Transport — Grade 70 Chain 
Trade 
Size 
(in.) 

Size 
Material 
(in.) 

WLL 
(lbs.) 

Maximum 
Inside 
Length 
(in.) 

Minimum 
Inside 
Width 
(in.) 

Maximum 
Length 
100 links 
(in.) 

Weight 
Per 100 
Ft 
(lbs.) 

1/4 .276 3150 1.24 .38 124 81 
5/16 .343 4700 1.32 .48 132 98 
3/8 .394 6600 1.38 .55 138 141 
7/16 .468 8750 1.64 .65 164 216 
1/2 .512 11300 1.79 .72 179 246 

 

Table 5-3 

 

Alloy — Grade 80 Chain 
Trade 
Size 
(in.) 

Size 
Material 
(in.) 

WLL 
(lbs.) 

Maximum 
Inside 
Length 
(in.) 

Minimum 
Inside 
Width 
(in.) 

Maximum 
Length 
100 links 
(in.) 

Weight 
Per 100 
Ft 
(lbs.) 

9/32 
(1/4) .276 3500 .90 .34 90 72 

5/16 .343 4500 1.00 .48 100 108 
3/8 .394 7100 1.25 .49 125 148 
1/2 .512 12000 1.64 .64 164 243 
5/8 .630 18100 2.02 .79 202 351 
3/4 .787 28300 2.52 .98 252 584 
7/8 .866 34200 2.77 1.08 277 705 

 

Table 5-4 
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Chains and Straps

� Weakest link

� Match ratings

� Straps are 
becoming more 
common at ODOT

 

D. Tie-Down Chains and Straps 

1.  A chain is only as strong as its weakest link 

2. Each component of a tie-down system is rated and must be matched up 
together 

• For example, using a Grade 70 chain with Grade 43 hooks makes a 
Grade 43 system 

3. Hooks, chains, and binders must match for best results when securing a 
load 

 

Figure 5-2 Tie down strap 
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4. Tie-down straps 

• Becoming more common at ODOT, consult the manufacturer’s 
guidelines for proper working load limit 

Binders

RatchetLever

 

E. Binders 

1. Ratchet type binders are used at ODOT 

2. There are three main differences between the lever and ratchet type 
binders 

a. Design 

• Ratchet type binders pull from both sides with threaded ends 

b. Strength 

• Ratchet type binders take minimal strength to set  

c. Mechanical advantage 

i. Ratchet type binder - 50:1 

• For every 100 pounds of force used on the handle, 5,000 
pounds is exerted on the chain 
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Regulations

� Number of tie-downs

� Tie-down points

 

F. Tie-Down Regulations 

1. How to determine the number of tie-downs to use when transporting a load 

a. The number of tie-downs needed depends on 

i. The length and weight of what is being hauled  

• One tie-down every 10 feet with a minimum of 2 tie-
downs 

ii. Whatever the weight, the tie-downs must equal one-half of that 
weight in working load limit  

b. Example 

i. A skid steer weighs 6000 pounds and you are using Grade 70 
chain 3/8 inch 

ii. The WLL of Grade 70 3/8 inch chain is 6,600 pounds 

iii. Four Grade 70 chains have 26,400 pounds of WLL strength 

iv. Three chains are good for only 19,800 pounds, so a minimum of 
four chains and binders are required 

v. If the skid steer is longer than 40 feet, a fifth chain needs to be 
added 
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2. Always use the manufacturer’s recommended tie-down points on the 
trailer when tying down a piece of equipment 

• A hook cannot be legally tied down to a frame, or side rail of a trailer 

Trailer Pre-Trip

 

G. Trailer Pre-Trip Inspection 

1. Start at the hitch point (ball hitch, pintle hitch, or king pin) 

a. Securement of the trailer needs to be checked first 

b. Make sure that any extra connections are secure, such as air and 
electrical 

c. Check the following  

i. Frame for bends or cracks 

ii. Deck of the trailer 

a) Loose or missing boards 

b) Must be clean and free of debris 

c) Loading is the wrong time to find out there is a loose 
board or a hole in the deck 
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d) Check the deck after loading for debris which may have 
come off during the loading process 

iii. Ramps 

a) Look for loose boards or holes 

b) Must be clean and free of debris 

iv. Running lights, tail lights, turn signals, brake lights, and 
emergency flashers 

v. Tires, lugs and hubs 

vi. Trailer tie-down points 

a) Make sure they are in good working order 

b) Not cracked, bent, or broken 

Tie Down Pretrip

� Chains

� Binders

� Straps

 

H. Tie-Down Pre-Trip Inspection 

1. Check chains 

a. Look for nicks and gouges 

b. Look for stretched or broken links 
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c. Remove damaged chain, if any 

d. Hang up the chains when finished 

2. Check the binders 

• Make sure they are oiled 

3. Check nylon tie-down straps 

a. Look for notches, rips, tears, and overall condition 

b. Most of the time, the ratchet system on the straps is made of brass or 
another soft metal.  Do not pull too hard when tightening. 

Loading the Trailer

� Level

� Firm ground

� Wheels chocked

� Connections

� Spotter/traffic control

� Ramps

� Each loader is different

 

I. Loading the Trailer 

1. Loading is one of the most dangerous operations to perform 

2. Make sure the trailer is level 

3. Make sure the trailer is on firm ground 

4. The wheels on the trailer should be chocked  

5. All connections between the truck and the trailer should be completed and 
checked before loading 
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• Exception to this rule—if you are using a drop deck trailer, the towing 
unit needs to be unhooked for loading 

6. Use a spotter whenever possible and traffic control when necessary 

a. A spotter is someone who helps load the machine 

b. Make sure hand signals are discussed and understood 

c. Use only one spotter—multiple spotters can be confusing and can cause 
problems 

d. The spotter must know where to stop the machine and where to have the 
operator make adjustments, if necessary 

7. Lining up the ramps 

a. Proper line up on the ramps is necessary to avoid adjustments 

b. Move slowly 

c. Speed is never an issue when loading 

d. If no spotter is available, line yourself up on the ramps as straight as 
possible 

• Pick an object on the trailer to use as a guide, such as part of the 
deck board that lines up with your line of sight, the back of the 
truck, any fixed object that you can keep in sight 

8. Each piece of equipment will load differently 
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Tie-Downs

� Secure it

� Proper tie-downs

� Methods

� Check the load

 

J. Tie-Downs 

1. After the equipment is loaded, it must be secured 

2. Proper tie-down is the operator’s responsibility 

3. Tie-down methods 

a. Use a four chain cross 

b. Recommended because of its stability and reliability 

c. Two chains pull forward, two chains pull to the rear, two chains pull to 
the right side of the trailer, two chains pull to the left side of the trailer 
and all four chains pull down and to the center of the trailer 

d. Example 

i. With a rubber-tired loader pulled onto the trailer and centered, 
take a chain from the left rear of the loader (hooked to a tie-down 
point on the machine) and bring the chain forward and to the 
right side of the trailer behind the front wheel of the loader 

ii. Bring a chain from the right rear of the loader to the left front of 
the trailer 

iii. The chains should have crossed under the machine 
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iv. Take a chain from the left front of the loader to the right rear of 
the trailer and from the right front of the loader to the left rear of 
the trailer 

v. As you look at the trailer, you should see where all four chains 
have crossed over each other forming a couple of Xs or a 
diamond in the center of the trailer 

vi. As you can see, this has all of the chains pulling against each 
other and all are pulling to the center 

vii. More chains can be added as needed 

e. Remember the regulations regarding load securement 

• One chain and binder every 10 feet with a minimum of 2 and the 
working load limit of the chain must be equal to or exceed one-
half of the weight of the load 

4. Checking the load 

a. Make sure the load is secure by walking around the trailer 

b. Ask yourself, “If I lose this chain, what happens to the load?”  

c. If the answer is the load cannot move, you probably have enough chains 

d. If the load can move, even if you have met the weight and length 
requirements, you do not have enough chain or the load is not chained 
correctly 

e. When in doubt, ask a co-worker or supervisor for advice 
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Lesson Six: Field Exercises 

 

 

 

 

LESSON SIX:
Field Exercises
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Field Exercises

� Pre-trip 

� Proper operations

� Shutdown

 

A. Participant Field Exercises 

1. Participants will partake in the following hands-on activities 

a. Perform a pre-trip inspection of the skid steer loader 

b. Demonstrate proper skid steer loader operations 

i. Attaching and removing a bucket  

ii. Entering and exiting a loader without attachments  

iii. Using the lift-arm bypass control knob  

iv. Engaging and disengaging an approved lift-arm support  

v. Tipping-up the cab  

vi. Connecting a remote start switch  

vii. Completing a serpentine course 

viii. Completing a 360 degree turn around course 

ix. Completing a figure 8 course 

c. Perform proper shutdown procedures 
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Appendix A: EM – 78/HE Pre-Trip Inspection Form 

 

 
 





Appendix B: EM-44 Operator’s Report 
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