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Cultivating Caution

Grain Bin Rescue
Salah Issa & David Newcomb

https://www.nature.com/articles/nmeth.1618
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Objectives
Å#PHD9AF O@Q MFLJ9AF=< ӑJG?M= J=K;M=KӒ
commonly result in secondary fatalities.

ÅDemonstrate how technical grain rescue tubes function.

ÅIdentify the critical actions farmers can safely take 
before and during fire department arrival.

https://www.nature.com/articles/nmeth.1618
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Introduction
ÅEvery year between 20 
ӛ 40 grain entrapment 
cases occur in the US

ÅAround 50% of them 
are fatal

ÅApproximately 2/3 
occur in farms and 
locations exempt from 
OSHA enforcement.

p Data from Purdue University PACSID Database.
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Rodding grain to unplug a sump 
with unload equipment running is 
#1 cause of grain engulfment

https://www.nature.com/articles/nmeth.1618
https://www.nature.com/articles/nmeth.1618
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Do it Yourself Rescues 
are usually a bad idea
Why can I not pull a person out ?

ǅGrain Pressure

ǅForce of grain

ǅAmount of force 
your spine will support

https://www.nature.com/articles/nmeth.1618
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Grain Pressure
Chest Pressure

ǅPassive vs Active

ǅLoad cells measure active

ǅRibcage experiences passive

ǅIt pushes out about 1-2 in out 

https://www.nature.com/articles/nmeth.1618
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Grain Pressure Methods
Measured passive 
pressure by 
measuring force 
needed to push grain

Corn

At 10 to 30 cm 
(4 to 12 inches) depth

Pushed grain about 
2 cm (0.8 inches)

6 1/8Ӓ
3 3/4Ӓ

https://www.nature.com/articles/nmeth.1618
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Grain Pressure Results
ÅPassive pressure

ǅ  4 inches = 0.87 psi

ǅ  8 inches = 1.06 psi

ǅ12 inches = 1.28 psi

Å2-3 more pressure 
than water

ÅAbout 7% of cases of 
entrapment at 
chest/shoulder level 
still end in death

Area = Work exerted 
by machine

https://www.nature.com/articles/nmeth.1618
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Force required to extricate mannequin
Vertical 

anchor point

Angle 
anchor point

ÅSharp angles 
increase 
force significantly 
for corn
Max force: 
  989 pound-force

Min force: 
  674 pound-force

ÅCorn and Soybean 
results are not 
significantly 
different.

https://www.nature.com/articles/nmeth.1618
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Spine Tensile Strength Experiment

Pulled lamb spines

ÅIntervertebral discs + ligaments 
behaved like brittle material.

ÅMaximum tensile force required 
ranged from 382 pound-force to 
562 pound-force.

ÅAverage of 472 pound-force 

https://www.nature.com/articles/nmeth.1618
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How a rescue takes place
Identify / Size -up
ÅReview onsite permits

ÅInterview onsite personnel

ÅAssess bin hazards

https://www.nature.com/articles/nmeth.1618
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How a rescue takes place

ÅIsolate power sources that 
operate the grain bin 
machinery

ǅAll will be locked and tagged

ÅBin will be checked 
for air quality

ÅOther

29 CFR 1910.147
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How a rescue takes place

Stabilize the 
grain surface

If grain 
is too high, 
cut grain bin

https://www.nature.com/articles/nmeth.1618
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How a rescue 
takes place

ÅInstall ladder Jib in place

ÅThis is for rigging an 
anchor point for 
harnesses
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4:1 Block 
and Tackle
Mechanical 

PCD 
Progress 
Capture
Device

 
Block

Pulley

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

T. Guidera 2016
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