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01  START HERE

IT IS PUSHING ON SOMETHING RIGHT NOW.

Pressure is the energy in anything compressed, pressurized, or held back. Air in a hose. Gas in a 

cylinder. Hydraulic fluid in a line. Water in a main. Soil pressing on the wall of a trench. 

Researchers found pressure is one of the categories crews miss most in pre-task planning, 

because nothing about it moves until it does.

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 PRESSURE ENERGY IS

Pressure energy is fluid, gas, or solid pushing outward against a container or a boundary. The 

container is the control. When it fails, the energy releases all at once, in every direction, faster than a 

person can react.

On a construction site the most common pressure boundaries are the walls of a trench, the wall of a 

cylinder, the jacket of a hydraulic hose, and the fittings on a compressed air line. Every one of them is 

doing work while it sits still.

5
FEET DEEP

Where Soil Pressure Becomes Lethal

Soil pressure on a trench wall increases by roughly 40 pounds per square 

foot for every foot of depth. At five feet, unsupported soil crosses the high-

energy threshold used by safety researchers. That is why 1926.652 

requires a protective system at five feet, and why a competent person 

evaluates anything shallower.

03  WHERE IT HIDES ON THIS SITE

  ⚡ Trench Walls

Unsupported soil is stored pressure. A cave-in moves 
a cubic yard of soil, which weighs about as much as 
a car, in seconds. You do not dig out of it.

  ⚡ Compressed Gas Cylinders

Oxygen and acetylene. Knock the valve off and the 
cylinder becomes a projectile. Secured upright, cap on 
when not in use. (1926.350)

  ⚡ Hydraulic Lines

Excavator hoses, lift cylinders, shoring jacks. A 
pinhole leak at hydraulic pressure injects fluid under 
the skin. It does not look like an injury for hours.

  ⚡ Compressed Air

Hose whip when a fitting lets go, and air used to clean 
clothing or skin. 1926.302(b) requires safety clips on 
connections and limits cleaning pressure.

  ⚡ Water and Gas Mains

Hitting a pressurized main while digging. Water 
floods the trench. Gas fills it. Both are pressure 
releases with people in the hole.

  ⚡ Concrete Pump Lines

A pump line under pressure with a blockage. 
Uncoupling it wrong releases the plug like a cannon.

04  WHAT OSHA REQUIRES

RULE

1

Protective system at five feet

1926.652(a)(1) requires sloping, benching, shoring, or a trench shield in 

any excavation five feet or deeper, unless it is entirely in stable rock. 

Under five feet, a competent person examines the ground and decides. 

The trench box is the control. Being fast is not.



RULE

2

Secure and cap the cylinders

1926.350(a) requires compressed gas cylinders to be secured upright, 

valve caps in place when not in use, and kept away from heat. Oxygen 

and fuel gas stored at least 20 feet apart or behind a fire-rated barrier.

RULE

3

Clip the hoses, limit the air

1926.302(b)(1) requires pneumatic tools to be secured to the hose so 

they cannot disconnect accidentally, with safety clips or retainers on 

impact tools. 1926.302(b)(4) limits compressed air for cleaning to under 

30 psi and only with protective equipment. Never on skin.

05  THE BLIND SPOT

  ⚠ IT LOOKS LIKE IT IS DOING NOTHING

Pressure is the quietest energy on the site. A charged hose, a full cylinder, a trench wall, all sitting 

still. The research on hazard recognition shows crews walk past exactly this kind of hazard, 

because the brain files “not moving” as “not dangerous.” The wheel asks about pressure by name 

so that a still trench wall gets treated like the loaded spring it is.

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.

  ✓ DIRECT CONTROL   ✗ NOT A CONTROL

Trench box or engineered shoring in place, ladder 
within 25 feet, before anyone enters

Competent person said the soil looks good

Cylinders chained upright with caps on, oxygen 
and fuel separated

Cylinders leaning against the truck for the day

Hydraulic system depressurized and verified before 
any fitting is opened

Cracking the fitting slowly and stepping back

Utility locate done and potholed by hand before the 
bucket goes in

Locate marks on the surface and digging next to 
them



07  WHY IT MATTERS

[JOBSITE]

Trench collapses kill workers 

every year, and a collapse 

shuts a site down for weeks 

between rescue, investigation, 

and citation. Pressure controls 

are cheap next to a cave-in.

[INDIVIDUAL]

You cannot dig yourself out of 

a collapse, and you cannot 

outrun a hose whip or a 

cylinder. Pressure gives you no 

time. The control is either in 

place or it is not.

[HOME]

A hydraulic injection injury looks like 

a pinprick and ends in amputation if 

nobody treats it fast. Know it. Report 

it. Same day.

08  TODAY’S DRILL

TODAY’S DRILL

NAME THE BOUNDARY.

Every person points at one thing on this site that is holding pressure right now: a trench wall, a hose, a 

cylinder, a line. Name what is holding it back. Name what happens if that boundary fails. Name who 

checked the boundary today.

09  CREW DISCUSSION

Take 2 minutes. Pick one.

1.  What is the deepest excavation on this site today? What is protecting the people in it?

2.  Where are the gas cylinders stored right now? Are they upright, capped, and separated?

3.  Has anyone here ever seen a hydraulic hose fail? What did it do?
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