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Grain Bin Entry Safety Starts with
GRAIN QUALITY MANAGMENT




hange your life?

let this ¢
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Don’t Let This Happen Where You Work!




Safety

Prevention! — Prevention! — Prevention!
Lockout / Tagout — IS A MUST!

4\ DANGER

Ly

Rotating flighting will g i Crusted material will
kill or dismember. trap and suffocate. collapse and suffocate.

Keep clear of all augers.
DO NOT ENTER this bin!

If you must enter the bin:

. Shut off and lock out all power.
. Use a safety harness and safety line.

. Station another person outside the bin.
. Avoid the center of the bin.
. Wear proper breathing equipment or respirator.

Failure to heed these
warnings could result in
serious injury or death 6




#1 Cause — Rodding With
Unload Conveyor Running




Flowing Grain! l/‘i




Flowing Grain! I/
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Grain Tower
(65)




Avalanche!
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Avalanche!
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Avalanche!







Crusted Grain! ﬁ




Crusted Grain! IJ




Rodding the Grain - SAFELY




down grain
" Repeat as needed




Built-in Rodding Pins
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* Remove 5-10% grain

1/3-1/2 bin dia.

— From center
 Add it back

Bl =l

F I I I A I I A C I A E G £ CAEI R CA S LA EA CA A E CICIE CACI I CAES)
B e e e o o L o e o o o e o o e (o e (o o e o = (ol = a2 = = o = =l = e = ol = ol =
B e B e e L e
T e e e e e e Lo e e e L e e e e e e e e e L e e e e e e e e e e e e e e e e e e e e e e e T
e e e e e e e e

e N o o oK o

=,

s, -,
IR AT

YN N e
DUTIL
[0

i,

ARSI ATATATAIAIASASASASASAS

it s ",
(150545

Sanoa0 56|

il

A
5% %

.
(5150575

=,
=,

= =S,
SASASATASASATASAA

=

OSSR A A A SASASASASASASAIAIATATATASS

=,

=t
w5,

s
",

o

5,

=,

%!

573

in surface| CEmENTE

— Assist airflow

* Flatten gra
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Zero-Entry
Sweeps




Sump/Well Guards

Side View
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Compressed air




Avoliding Entry Using Grain Vac

PPE

Communicate to
person operating

Assess Grain
Condition

Do NOT Vac
Grain From
below a Person




Understand reason bin entry is
necessary.

 Routine
* Problem

HASKIS)-1-1S
o - Equipment
slsifielinyl © Tools

Decision to enter VTVE)aril?:g © Entrant
Understand reason
Understand task
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ldentify & address ALL hazards.

Entrapment &
engulfment

Atmosphere
Entanglement
Falls

Electrical

Dust




Prepare - BEFORE entry.

/\Complete a Bin Entry Permit
, or Checklist
N ~ Each time — Every time!

Understand reason for entry

Permit or Checklist
Safety check
Provides written record

Commercial - when employer or management not
present



Permit addresses ALL critical safety

Bin, Silo and Tank Entry Permit and Checklist

Bin Identification: Date: Time:

Work Required:

This permit signifies that all safet%/ precautions have been complied with for the job described and will
be kept on file until work is completed.

Personnel shall not enter a bin from below brid%ed or hung-up material!
Before entering the bin, silo or tank, complete the following checklist:

YES NA
1. Lock-out and tag of conveying eqUIPMENt .........ccceiiieiriieeeiee e

Issues.

2. Atmosphere of the bins, silo or tank:
a. Oxygen content:
(1) Oxygen level is 19.5 percent or more (determined through testing); or..
(2) Ventilation (natural or forced air) provided before and during entry; or .

(3) Self-contained breathing apparatus provided ...........cccoeivieiieiniieneeens

b. Combustible gases, vapors and toxic agents - if believed to be present:
(1) Atmosphere tested for suspected gases; oF ......cocvveviiieciicnieeiees

(2) If testing indicates:
(a) Ventilation (natural or forced air) provided before and during entry, and
atmosphere monitored during entry ...
(b) Appropriate personal protection provided ..........cccooiiiiiieeniieenens

3. Body harness and lifeline, or boatswain’s chair and lifeline provided ....................

4. Person performing entry:
a. Instructed on bin entry hazards...............

b. Trained on safety equipment operation ..........cccooeriiiieeieeeee
c. Trained on use of respiratory protection (if provided) ..............................

5. Observer:
a. Communications provided (voice, signal line, sight, walkie talkie, other......

b. Trained in rescue procedures ... ...

c. Knows how to obtain additional emergency help ...

6. Rescue equipment available ...
Not to be signed unless all lines of the checklist have been marked.
All equipment used for this job has been checked for performance and/or defects.

Signature Signature

(Person entering bin) (Observer)

Signature Completed

(Manager or authorized rep.) (Date & Time)

~:Hazard Assessment &
Correction

— grain condition
1OTO

Atmosphere
Lifeline use
Entrant training

*~ Observer training & role

Rescue Availability



LOTO - Each Time, Every Time!

Lock out/Tag out

* ALL energy sources
e All equipment

— Fill/empty bin
* Control energy

L1 binentry!

— Prevent unexpected start-up

Electrical, mechanical, hydraulic, pneumatic,
chemical, thermal, gravitational, kinetic,
stored/residual, others



Use LOTO Standard for Policy,
Program, Procedures

EQUIPMENT
LOCKED OUT

Tag maycnlybuemovtdby:
Name: I Sl
Date: Dept:

\ hpcﬂrdtnmplrlmnbau:

This Lock

{FEGPCONTROL STATION
Do

5 7




Angle of Repose

BIN SIZE 18’ 24’ 30’ 48’ 60’ 90’ 105’
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CORN 21°to 23°



Bad atmosphere can be fatal.

Atmosphere

Oxygen Normal 20.9%
— Minimum 19.5%; Maximum 23.5%

CO2 displaces Oxygen
— Engine Exhaust

— Fermented/Spoiled grain
Toxic gases — Fumigation
Test if potential exists.

Ventilate or continuous ventilation as needed.
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Lifeline must be secured.

Holding lifeline or tying lifeline to bin Is

NOT effective & does NOT protect.

PGl PULLEY | Anchor Points
&=l LIFELINE Top
Side

f&=8 WALL ANCHOR

Observer manages
Mechanical device

ﬁ@ Slack Control
i




(Ll L (L[ [ 77D

NN NN ER

Ineffective protection when worker is below
the level of the grain.



ective protection



Effective protection



Components

_ Kootenay

of Grain SS Pulley
Engulfment (Knot-Passing)
Prevention

System

Clothesline -
15 Lifeline 8mm Prusik
Chord
SS Prusik
Minding
Extractor Pulley
CSR Hauler

Belay Line




Grain Enquifment Prevention / Retrieval
System - Lifeline
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ANSI/ASABE 5624 AUG2018
Approved August 2018 as an American National Standard

Grain Bin Access Design Safety

Deveioped by members flom ihe ASASE Struciury Eng W dechnical ¢ GEAPS (Gran Elevalr
and Processing Soclety), mmmmnmem«a Approved as an ASASE Slandad and an
American Nationa' Standied August 2018

Keywords: Enfrapment, Flowng grain, Safety

1 Purpose and Scope
14 Ths e for design " new grain storae bins.

1.2 This standard apples o new corrugaiad and smooh wall siee! bins used 10 siore various hypes of free
flowing gran

1.3 Exduded hom this standard are any steel bins that meet both of the following ortena
2 The bim has no 1oof or sidewal 20cess doors
b. The cenler 8 opening cover has a warming labed staing that It is not a personned access point.

1.4 These enghesring paramelers assist wih safe anfry info anc exi! from sioel bins.

2 Normative References

The folowing referenced for the of this cocument. For dated
references, Myummmmm For undated references, the alest approved edition of
the referenced document (NCiuding any amendmenis) apples.

ASAE 5412, Ladcers. Capes. Waknays and Stairs

ANSIHASABE AD11004, Traciors, machinery for agriculiural and loresty, powered lawn and garden equipment
— Safety signs anc hazard pictorials — General panciples

OEHA 1510.145, Permit R C Spaces, A A Section 8
OEHA 1510272, Grain Handing Facities
ASAE 5354, Safety lor Farmsiead Equpment

3 Definitions

3.1 access point this may de an opening In the sidewall of the din or an cpening In fe roof either of which
Is designed as 10 alow 2 person o enler the sbuctiee,

3.2 bin entry Mfeline system: 2 sysiom lo resFan a person in he bin from being entrapped In grain
3.3 safety decals: Refers to any safely or waming decals posied at e entry locations. These waming and
safety decals are 1 be made in conformance Wih ASABE stancard ANSUASABE AD11604

ANSIASASE S804 NIC2018 c Sochety of ed g . 1




ASABE 5624

3.4 bin base: the iowes! part of e sbesl bin that siis on the concnele foundation of the nterssction of the wall
and e hiopper.

313 anchor attschmend polint- 2 location for altaching the bin enfry Heline sysi=m anchor o the bim sinuciure.

4 Bin Access
d1 The primary sidewall access door shal be a minimum of 24 inc (G000 mm]j wide by 24 in (800 mem high.

d.7 The primary sdewal access door hreshold shall be ocaied mo higher fhan 34 in. {1 330 mm} from e bin
base.

421 ‘When the door hreshold |5 more than 29 in (00 mmj above: the bin base or plabom, a slep must be
[proevilesd e favsen: the bin (ase arsd the threshold of the door frame.

d2F Fhe door reshold s momre Gan 38 o (1200 mm) from fhe geound a work plaifiorm with hand ralls
shall be provided af appropriate sniry points inlo e b

4.3 The rool scoess opening shall be a minimum of 24 in. (500 mm] dameler or minimum linear dmensions
10 n. = 24 in. (430 mm = G600 mmL

431 Them shall be an exierml plafomm below e rool sooess poink.
432 A lxaderon he Insos of ihe bn (F povided) shall be cirectly bensalh he rool opening
4.4 &l aocers, cages, plaforms and walkways shal meel ASAE E412

4.3 Provisions shad be mads S0 hal all powersd and non-powensd sguipmeanl can b locked out and gged
oul o allow for sale bineniry. Thess provisions shaill comply with ASAE 5354 Salely for Farmsiead Equipment.

3 Anchor Attachment Polmts

31 The bin mansfacturer shal prossde wo anchor allachment poinks, one near he ool peak and one near
he mof acoess. The anchor afachmen! point near the mof aocess shall b2 accesshie from e platform
aliowing atiachment of he bin anlry I IIns Sysism Anchor atiachment poinlis] al or mear e bin ool peak
fharl comply wilh the requiremenis of 5.2 shall be desmesd o mess this reguirement.

32 The anchor attachment poinis shall each support a minimum ufrails load of 2000 pounds (800 kgl Each
anchor afachmeni point shall be cleary idendilied on e bin and in ‘e ownecs manual and both shall stale the
maximum wirking koad capacity per anchor aliachment poinl The design working koad for fhe anchor
altachment poinis shall be a minimum of 1007 pounds (830 ki

%3 Both idenification on the bin and Ini e manual shall siate that the anchor atiachment point |5 designed
fior 3 singls sniranl.

6 Bafety Decals

&1 Al eniry points shall have reguirsd salety decals promineniy displayed The decal in Figure 1 shall be
wsed for this display.

8.2 Al salefy decals shall conlorm fo ANSVAEABE AD1804
.3 The access =niry decal bs [busiaisd in Figume 1

AHIFASARE 406 RUAGE 1S T Sociey = ard ] I

7 Informative Annex

A422 ¥ the door threshokd s more than 40 n. u;no"mmu:munammnmnmm
shall be provided at appropriate enlry points into the

The responsitélty for ihis plationn supply and iocation shall be the owner{s) or the owner's agent.

The mionale behind this comsment placing the responsBilty on the owner or the owner's agent = tased on the
fact that the bin manufacturer does not know af what elevation the tin will be placed on the foundation above
grade when the bin is ordered. The manutachurer cannot design the platiorm or e placement of he platform as
they are usualy not Informed about the bin pacement on the sile or even on the foundation slevaion. Thus, the
owner or the Instaling contracior has 10 take responsbity for the addson of and placement of this platform.

A43 Provisions shal be made so thal all powered and non-powered equipment can be locked out and
Sgped out o aliow for safe bin enfry These provisions shall comply with ASAE 5354, Safety for Farmstead

The responsibiity for this provision shall be the cwner{s) or the owner's agent.

The manutacturer of fe bin does not supply he slectrical conbol system. The owner or his agent (b this case,
the elecincal contracior s responsibie for providing Jock cuttag cut” squipment.

Figure 2 15 a sketch of an entry sysiem nside a bin with e Dacs mposed on he anchor attachment pornts.
A31.1  The 2000-pound rating %or the anchor alttachmernt paint is devived with the following assumplons
and equations.

The weight of the entrant Is taken as 230 Ibs,, as per ANEI A14.3 and ASAE 5412 The bin entrant Is to wear
an approved safety hamess and use 2 bin entry e iine that is altached to the anchor attachment paints. The
bin entry sysiem is 1o be designed and used In a2 manner that no more than 24 n. (600 mm) of slack is aliowed
In the IFfe Ine i any time.,

Using projectle equations, 3 24-n. &rop under the force of gravity takes 0.33 seconds and results In 3 velocty
of 1127 s, Using regresentative values of 3 40 it length and 2% dlongation (NFPA 1503) of the bin entry Ine.
e siopping distance will be 0.0 I There are many possidie combinations of rope length and slongation,
howeves some reasonable values must be chosen for the sake of calculation. Decelerating fom 11.27 s 1o
0.0 s over a dstance of 0.8 £ resulls In an acoeleration of -79.4 N's™. This Is 2.47= gravity and resuls In a
force of 250 bs. « 247 = 0175 Ios. Applying a 2« safety factor Increases the expected load 0 1233 Ibs. (300
kg). With the change of drection of the cender roof pulley from the vertical direciion 10 30 degrees beiow the
hortzontl, folowing the sicpe of the roof, he verical load on the peak anchor atachment poirt Increases 1o
1233 pounds » 1.5 = 1033 pounds (540 kg) Dad. In he Imerest of pubishing an easy-o-remember numbet,
some addtional salety facior & added and the reguired anchor aachmen! pont capacly Is staled as 2000
pounds (500 kg).

ANSIASADE S804 ALC01R Sochty of and 3



ASABE 5624

Figure 2 - Entry system Inside a bin with the loads on the anchor attachment points
The change in direction of the pulley does not affect the anchor attachment point at the roof acoess pont; &=
required capacity would be the 1233 pounds (300 kg) cefined carfer. Howsver for simpliicty's sake the
required capacity of the roof access point Wil 350 be staied as 2000 pounds (300 kg)
Figure 2 5 a sketch of an entry system insice a bin with e ioads on the anchor attachment poines
A8  The WARNING decal shown In Figure 3 is a newly ceveloped label. Previousty, In use or many years by
grain bin manufacturers, this decal had the DANGER heading and language appropriale 1o the DANGER signal

word. The WARNING decal shown n Figure 3 Is 2 safety decal for grain bins that represents a change of the
saflety decal signal word and contert.

A\ WARNING

EALIT

Keep clear of all augers

DO NOT ENTER this bin!

Figure 3 - WARNING decal

ANSELASADE AN ADC018 Copyright Society of A ard . .




Portable Concrete Silo
Side Door Lifeline /
Retrieval System




In dan entrapment, Based on a 10-inch auger

. & unloading at a rate of 4,086

you are in a race you s
can’t win :
2
1
A flowing column of
1 1 1
grain will pull you .
down to knee level in
seconds and bury you “
- - - S
within minutes 6

0 15 30 45 GO0
Elapsed Time (seconds)




163 Ib 163 Ib 163 Ib 163 b
person person perscn person

The effort
required to pull

someone from 32:5 Ihs 52'_5 hs Bﬂ_ﬂ Ihs 1ﬁﬂ_ﬂ' los
grain is a major

hindrance to a
quick rescue

Do not use
mechanical
devices to
remove a victim
from grain

e
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Rescue Equipment

MUST be avalilable
Specifically suited for bin,
silo, or tank

Grain -
rescue By €
tube Grain retaining wall
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Rescue Tube/Wall
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Grain Walker Shoes




Sloped Roof Retrieval System — Patent Pendin







Safety Is No Accident!

Take the Time!

or

You May Not Have It?
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/4\ THANK YOU!

Train, Equip, & Execute —
So at the end of each day —
We all go home safe!

ALWAYS PROTECT YOURSELF FIRST!



