Cultivating Caution
Grain Bin Rescue
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Objectives

* Explain why untrained “rogue rescues”
commonly result in secondary fatalities.

* Demonstrate how technical grain rescue tubes function.

* Identify the critical actions farmers can safely take
before and during fire department arrival.
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Introduction - 0 ”
* Every year between 20 £ 50 -

- 40 grain entrapment 2

cases occur in the US g 40
e Around 50% of them ~ 3,

are fatal
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e Approximately 2/3

occur in farms and 10

locations exempt from

OSHA enfo rcement. O Data Source: Purdue Agricultural Confined Space Incident Database (PACSID)
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Rodding grain to unplug a sump
with unload equipment running is

#1 cause .

iFarm Death
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4 Young Farmer Dies [
“ " In Grain Bin Accident ¢

GREAT LAKES CENTER

HEALTH AND WELLBEING

T ILLINOIS » Agricultural Safety & Health FARMWORKER farmdoc


https://www.nature.com/articles/nmeth.1618
https://www.nature.com/articles/nmeth.1618

Do it Yourself Rescues
are usually a bad idea

Why can | not pull a person out ?
- Grain Pressure
- Force of grain

- Amount of force
your spine will support
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Grain Pressure

Chest Pressure

- Passive vs Active

- Load cells measure active

- Ribcage experiences passive

- It pushes out about 1-2 in out

.

I ILLINOIS M ASTADbility Agricultural Safety & Health g FARWORKER farmdoc


https://www.nature.com/articles/nmeth.1618

Grain Pressure Methods

Measured passive
pressure by
measuring force
needed to push grain

Corn

At10to30cm
(4 to 12 inches) depth

Pushed grain about

. 2 | 155.6 mm | | 155.6 mm |
2 cm (0.8 inches) | i N prep——
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Grain Pressure Results

* Passive pressure 50
- 4inches =0.87 psi
- 8inches =1.06 psi
- 12 inches = 1.28 psi
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* 2-3 more pressure
than water
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- About 7% of cases of Area = Work exerted

Force recorded by loadcell (N)

by machine
entrapment at 5 y
chest/shoulder level 0
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Stl“ end In death Displacement in y axis (mm)
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Force required to e

xtricate mannequin
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force significantly
for corn

Max force:
989 pound-force

Min force:
674 pound-force

* Corn and Soybean
results are not
significantly
different. e ——

\ anchor point

AT wel 3 : 8
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Spine Tensile Strength Experiment
Pulled lamb spines

* Intervertebral discs + ligaments 1
behaved like brittle material.
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562 pound-force.

* Average of 472 pound-force
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ROGUE RESCUES DO NOT END WELL

Rescuers Rescuer Fatalities
Surviving (Trying to Help Others)
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= Deaths are |
i &l o due to
= d =l Bad Air
= | L Quality
Ry r's /\

60% of rescuers end up This includes toxic
dying in the bin trying to — > | qgases like CO,and
| rescue someone else. e ——ee=  oxygen deficiency.
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SIMULATING A RESCUE

)
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How a rescue takes place
Identify / Size-up

* Review onsite permits

* Interview onsite personnel

* Assess bin hazards
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How a rescue takes place

gl | Stabilize the
grain surface

If grain
Is too high,
cut grain bin

B &
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How a rescue
takes place

|Install ladder Jib in place

*This is for rigging an
anchor point for
harnesses
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4:1 Block
and Tackle

Mechanical
PCD

Progress
Capture
Device

Block Pulley
Tackle Pulley
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3:1
Haul System
(Z-rig)

PCD Line /
jy €—— Soft Link

Haul Cam

T. Guidera 2016
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How a rescue takes place

Prepare to enter bin &
Use 2-L coke bottle cases =+ & oo o e
to help distribute weight & EERL!
and walk on grain.
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Think of Grain Bin as a Clock
to help communicate
location of victim.

Victim at 5:00
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How a rescue
takes place

Install tubes

Attach harness to victim
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Grain Rescue Tubes

Features:

* May different types and manufacturers
* 60” tall by about 30” diameter

» 27 lbs per section

e 4-6 sections
e Plastic or metal
 Stops flow of grain toward victim

* Blocks pressure on victim

X ILLINOIS M ASTADbility Agricultural Safety & Health g, FARMORKER farmdoc


https://www.nature.com/articles/nmeth.1618

How a rescue takes place
SKED

Most common

* Drain grain with auger
system attached to drill

* Remove victim from tube
into packaging device

Reeves

Sleeve
A 1,000 b max
) load capacity
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If possible,
pull victim out
from hole made in
grain bin earlier
(30 in wide)
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Otherwise use
rope system to
pull out from
top of the bin
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' THINGS THAT COMPLICATE THE RESCUE
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How can Farmers assist

* |f you make 911 call do not enter bin.
Stay outside and keep rescuers updated.

* Information to provide fire departments
- Electrical and mechanical control
- Familiarity with the scene

* Help with crowd control
* Prepare grain vac and loader to move grain out of the way.

* Incorporate elevators also into rescue
(alerting and asking for assistance in moving grain).
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Preparedness

FARMMAPPER S lelale
SRR Prevention

Farm Mapping to Assist, Protect and Prepare Emergency

e g%+ Shareyourfarm
Vo LN o ' ¥ =7 4 i S — e X . -
Y Yo g L. T : i [} g
[
This project explores using digital maps of farming operations to provide emergency responders on-site information about hazards and resources. The goal is to expedite
responses to farm emergencies and protect responders who may be unfamiliar with an individual farms layout. A brief video tutorial of the platform is also available.
L e fireficht

department

Password (Forgot Password?)

National Farm
Medicine Center

farmmapper.org

© 2026 National Farm Medicine Center. All Rights Reserved.
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Preparedness and prevention

3 How to Handle

EE Out-of-Condition Grain Strategies  Training Materials Publications
X AGRICULTURAL & BIOLOGICAL ENGINEERING About Us
\V UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN

Grain Safety Matters

This website explores proven strategies that protect lives.

https://grainsafety.web.illinois.edu/

Monitor grain quality

Develop strategies
to extricate grain
without entering
the bin
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Preparedness and prevention

THE DANGER OF DELAY CRUCIAL ACTION

Have an observer any time
someone enters a bin

DELAYED RESPONSE IS A BIG ISSUE

A I A

12% -

ENGULFMENT
SURVIVAL
RATE

88%
FATAL

) ABOUT 12% SURVIVE AN ENGULFMENT J
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Upcoming 2026 Safety Webinars

August 12: Severe Trauma on the Farm
September 9: Field Fires
October 14: Farmer Mental Health

November 11: Manure Pit Gases
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UIUC Agricultural Safety & Health Program Q Search

| Agricultural
Safety & Health
Research Lab

= We are dedicated to reducing risks and

improving safety in farming through
research, innovation, and education.

https://go.illinois.edu/ISSA-lab

Grain entrapment is a frequently fatal agricultural hazard that occurs when workers enter silos to clear blockages, a
problem that has recently seen a disproportionately high number of cases in Illinois. To combat this issue, the program
is researching high-pressure air extraction methods, developing machine learning models to predict entrapments, and
offering specialized safety training.
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