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TOOLBOX TALK

Energy Wheel Series, Talk 2 of 10: Motion

TOPIC NO. DURATION AUDIENCE
EW-02 10 to 15 All

min Crew
OSHA REFERENCES

29 CFR 1926.601 Motor Vehicles - 29 CFR 1926.602(a)(9) Reverse Signal Alarms - 29 CFR 1926.1424 Swing
Radius Hazards - 29 CFR 1926.200 Accident Prevention Signs - 29 CFR 1926.201 Signaling and Flaggers

PROJECT / JOBSITE DATE PRESENTED BY

01 START HERE

IT WAS MOVING. YOU WERE THERE.

Motion is mass with speed. A pickup at 30 mph, a skid steer backing up, a load swinging on a
hook, a counterweight coming around. Motion hazards get spotted fast because the brain is built
to notice movement. The problem is the second half. Something can be moving, you can see it
and you can still be standing exactly where it is going.

The Energy Wheel is a hazard recognition tool from research led by Dr. Matthew Hallowell at the
University of Colorado Boulder. It prompts a crew to scan for ten types of energy: gravity, motion,
mechanical, electrical, pressure, temperature, chemical, biological, radiation, and sound. In field
studies, crews using the wheel found about 30% more hazards than crews using a standard pre-task
plan. Without it, workers identified roughly 45% of the hazards present. This talk covers one spoke of
the wheel.



02 WHAT MOTION ENERGY IS

Motion energy is anything moving and anything that can start moving. Equipment, vehicles, loads,
tools, water, and people. The energy grows with mass and with the square of speed. Twice the speed
is four times the energy.

A slow-moving excavator is still high energy because of its mass. A fast-moving pickup is high energy
because of its speed. Both are on the researchers’ list of the thirteen hazards behind most construction

fatalities, and struck-by is one of OSHA’s Focus Four.

30

MILES PER HOUR

03 WHERE IT HIDES ON THIS SITE

7 Backing Equipment

The operator’s worst blind spot is directly
behind the machine. If you cannot see the
operator’s eyes, the operator cannot see
you. Assume it every time.

7 Public Traffic
Work zones next to live lanes. Drivers are

distracted and the barrier is only as good as

its setup. Flaggers and hi-vis are required,
not suggested. (1926.201)

# Water and Flow
A trench filling, a hose whipping loose, a

slurry line letting go. Moving liquid is motion

energy too, and it moves people.

Where a Vehicle Becomes High Energy

Safety researchers set 30 mph as the threshold where a
vehicle incident is most likely to cause a serious injury or
fatality to the people inside it. Mobile equipment with
workers on foot nearby is on the high-energy list at any
speed, because the mass of the machine does the work the
speed does not.

7 Swing Radius
The counterweight and the tail of an excavator or crane sweep a

zone nobody sees coming. It gets barricaded before the machine
starts. (1926.1424)

7 Loads in Transit

A load on a hook or a fork is motion and gravity at the same time.
Tag lines, a planned route, and nobody in the path.

# People Moving
Running on a site, stepping backward off a curb into a lane,

walking a shortcut through the equipment yard. Motion includes
us.



04 WHAT OSHA REQUIRES

Alarms and spotters when backing

1926.602(a)(9) requires a reverse signal alarm audible above
the surrounding noise on earthmoving equipment with an
obstructed rear view, or a signal person to direct the backing.
1926.601(b)(4) puts the same requirement on site vehicles. If
the alarm is dead, the machine gets a spotter or it does not
move.

Barricade the swing

1926.1424 requires the hazard area around a crane’s rotating
superstructure to be marked with control lines, warning lines,
railings, or similar barriers, and workers trained to stay out.
Nobody walks between a crane and its counterweight.

Flaggers in hi-vis, every time

1926.201(a) requires flaggers where signs, signals, and
barricades cannot control traffic on their own, and requires them
to wear high-visibility garments. A flagger without a vest is a
pedestrian standing in traffic.

05 THE BLIND SPOT

A\ THE PATH IS THE HAZARD

Crews see motion instantly. What they miss is the path. Where the load will be in five seconds.
Where the excavator swings when the operator turns. Where the pickup goes when the driver
looks down at a phone. Motion is spotted but not projected. The wheel asks a different question:
not where is it now, but where is it going, and am | standing there?

06 WHAT COUNTS AS A CONTROL

Finding the hazard is half the job. The other half is a control that still works when somebody makes a
mistake. Left column counts. Right column does not.



v DIRECT CONTROL

Physical barricade around the swing radius, set

before the crane starts

Dedicated spotter with eyes on the operator during

every backing move

Separate pedestrian routes fenced off from

equipment lanes

Positive barrier between live traffic and the work

zone

07 WHY IT MATTERS

[JOBSITE]
Struck-by is one of OSHA’s Focus
Four for a reason. Equipment,
vehicles, and loads are the biggest
moving masses on the site, and the
site layout decides whether people
share space with them.

08 TODAY’S DRILL

TODAY’S DRILL

X NOT A CONTROL

beeping

Cones and a sign

[INDIVIDUAL]

You have eyes in one direction
and a blind spot behind you. Every
operator on this site has the same
problem. The only thing that fixes
it is planning where people and
machines do not mix.

MAP THE MACHINES. THEN MAP YOURSELF.

Take the site plan for today. Mark every machine, every vehicle route, every crane pick. Then mark

Telling the crew the crane is working today

A backup alarm on a site where every machine is

Hi-vis vests and hoping operators look

[HOME]

A struck-by injury is not a
sprain. It is crushed
pelvises, amputations, and
closed caskets. Plan the
path so you are never in it.

where each person on this crew will be standing at 10 a.m. Anywhere those marks overlap, we

change the plan before we start.

09 CREW DISCUSSION

Take 2 minutes. Pick one.

1. Which machine on this site has the worst blind spot? Who is the spotter, and does that person

have any other job while spotting?

2. Where does foot traffic cross an equipment lane today? What separates them?



3. Have you ever been closer to a swing radius than you should have been? What were you doing
there?



ATTENDANCE & SIGN-OFF

By signing below, each crew member confirms attendance at this toolbox talk and understanding of its content.

NAME (PRINT) SIGNATURE

SUPERVISOR SIGNATURE DATE
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READY TO DIGITIZE YOUR TOOLBOX TALKS?

Stop chasing paper sign-offs across trailers and clipboards. SkillSignal puts your TBTs, attendance, and
compliance records in one place your crews can actually use, in any language they speak.




