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s | e information contamed hereia |e“f01£ iInformational purposes and is intended for \
attendees of Total-Tool Supply Inc. rigging and lifting safety seminars only.
Reproduction-or dlsserrﬁnatlon of this - decdment without-Total Tool Supply-inc. \
written consent is s TotalsloekSupply Inc.. assumes no legal
-—-~frespon5|blllty (including, but pot limitedto'incidental or consequential damages)
"""“ff)'r""he information contained herein. Conforming to-good safety practices is the
" responsibility of the rlgglng gear: OWner/user andhits_operating-personnel. Total
Tool Supply Inc. has no dlrecl“mvolvement or control over the owner’s or user’s
- US€, operation or appllcatlon of rigging gear. Itis the responsibility of the rigging
~  gear owner/user.te-establish programs to train and designate operators and to
— “train and designate inspection and maintenance personnel.

YOU asstme the entire risk as to the use of this information, Total Tool Supply
S and the instructors assume no liability in connection with either information
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== presented or use of suggestlons made in the presentation. 4
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What Is Rigging?




KNOWLEDGE IS KEY




BASIC HITCHES
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All
Types
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Choker Vertical Basket



Why Is training important?

"‘d’&‘é‘

ALL LIFTING OPERATIONS SHOULD BE
X2 PLANNED TO AVOID

2 AVAIN2IDNY

~Itis paramount to give all “riggers” a basic

- understanding of the*safety«8tandards needed
to perform “Overhead Lifting” operations. Most
accidents happen to those who perform lifting
“casually”...as a small part of their daily tasks.
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INCIDENTS HAPPEN WHEN

rrect rigging gear Is used ‘
Ing gear Is worn and In need of
repair , Y 4

o Rigging gwsed mcorrectlylr
T Operrator not trained

o In
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OSHA GENERAL DUTY CLAUSE
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R —
U.S. organizations that publish

manufacturing and safety standards







OSHA / ASME

Should vs. Shall

The term “shall” Is used by OSHA
and It indicates that a nuleis
mandatony and mustbe followed.

Theterm -should™is used by
ASME and it indicates that a rule
IS recommended.




Overhead Lifting

*‘oce S of Ilftlng that would elevate A fre
pended load to such a position that dropping..
1e load would present a possibility of bodlly ,

Mlnjury or property damage = -
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DESIGNATED PERSON

SETTING THE STANDARD




COMPETENT PERSON




QUALIFIED PERSON




RATED LOAD

-

ablishe by the sllng manufacturer. *

;T he terms jrated capacity and “Wonking
load limit” are commonly used o
gﬁfescrlbe rated load ,;/




WORKING LOAD LIMIT




DESIGN FACTORS




Cycling Décreases Design Factor

It is important to note tha .,", wfiﬂs;grr ll |
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Shock Loading
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OSHA STANDARDS




ASME STANDARDS







THINGS TO KNOW WHEN SELECTING

HE CORRECT RIGGING
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Factors That Effect Sling
Capacity

Minimum D/d Ratios
1. Alloy Steel Chain Slings - 6/1
2. Wire Rope Slings (Mechanical splice 25/1: Hand splice 15/1)
3. Synthetic Fiber Rope — 8/1







ALLOY CHAIN
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CHAIN'SLING
SELEGTION
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CHAINS ASME B30.9-1
IDENTIFICATION REQUIREI\/IENTS
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Inspections

red, modified, O
e inspected by a
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Periodic Inspection

L AT — T—
o Periodic’inspection
o A complete inspection for damage of the sling shall be periodically
performed by a designated person. Each link'and component shall be
‘\ examined individually, taking care to expose.and examine all surfaces

Including the inner link surfaces. The sling shall be examined for
. conditions such as those listed in removal criteria and a determination

made to whether they constitute a hazard

Periodic inspection intervals shall not exceed 1 year. The frequency of
periodic inspections should be based on

Frequency of slings use
Severity of service conditions
Nature of lifts being made —

Experience gained on the service life of slings used In S|m|Iar
circumstances

Guidelines for periodic inspection intervals =

L =
.

o Normal service-yearly .
o Severe service-monthly or quarterly ’*‘\M
o Special service-as recommended by a qualified person B

o A written record of the most recent periodic inspection shall be -
maintained .
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v INSPECT ALL
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Inspection

MICHELS PIPELINE CONSTRUCTION
PIPELINE DIVISION

LAKEVILLE, MN 55044-8229

Slings Type:
Completed by: Dan Roller on 08/06/2019

Location: St Paul Total Tool

Serial Number: NA

Status: Out of Service

Description: 1/2 X 5FT 3 1/2INSSS GR100

Priorities Found: @ 3 - High @ 2 - Good
General
@ 1. General Condition
@ 2. Tag/ |dentification
w2 Missing identification tag.
Alloy Chain Overview
3. Master Link(s)

® 4. Fitting(s)
® 5. Chain
@ 6. End Connection(s) - Hook(s)
o= Fiat spot
7. Repairable

P6.3

P4.1

Total Tool Supply Inc.
315 N Pierce Street
St Paul, MN 551047

800-444-4899

FolderiD: 0188365
FormlID: 611

Alloy Steel Chain

(P) Pass
(F) Fail

(NA) Not Applicable
(F) Fail P4

(P) Pass
(F) Fail P&

No



CHAINS ASME B30.9-1
REMOVAL CRITERIA

. o Missing or illegible identification.
o Cracks or breaks.

4 o ExcessiV@awear, nicks, gouges. Minimum
' thickness on chainglinks shall not be below
the'exeepted industr es.

o Stretched chain links-@r components.

o Evidence of Mﬁiége. ..

o Lack of chain corhponents to hinge freely.

\

o Weld splatter. -




Repairs

Slings shall be repaired only by the sling manufacturer
or a qualified person g ¥

A repaired sling shall be marked-te‘identify the
repairing agency Repair of hooks shall complyawith ™
ASME B30+1.0. =

Cracked, broken or bent linksior other components
other than'hooks shallnot epalred they shall be
replaced

> «\Mechanical coupling links shall not be used within the
“body of an alloy chain sling to connect two pieces of
chain

All repairs shall comply with the proof test standard

¢



Proof Test Standard
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sling, either individually or as an assembly,
shaII be proof tested by the slmvg N anufacturer
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WIRE ROPE ASME B30.9-2

IDENTIFICATION REQUIREMENTS
" I e 000
o Name or trademark of

- man ufacture.
¢
oRated Load.
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Inspections

LS

olnitial Inspection

o Prior to use all new, altered, modified, or
repaired slings shall be inspected-by-a *
desighated person

o requ

o A visual inspection for damage shall be
preformed by the end user or other
designated person each day or shift of the
sling being used
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Periodic Inspection

EXCG a 1)
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ed Kely the servn?llfﬂ)?‘slmgs used |n S
-
.erlod-ldnspectlon intervals

1'e-yearly
monthly or quarterly

)

ommended by a qualified pe
st recent periodic ii



WIRE ROPE ASME B30.9-2

Removal Criteria

-
. o Missing or |Ileg|ble sling.id
o Broken wires

o Severe |localized-abrasion or scrapping
o Kinking, cfghmg bird-caging, or any other
- damage resulting inndamage to the rope
structure
~ o Evidence of heat damage
~o._End attachments-that are cracked, deformed,
= OrwokR-.  — |
o.~-Severe corrosion of the rope, end attachments
#~ _ or fittings
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H\Slrn s shall®8&%repaired only bWH'E"SITng

Repairs
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manufacturer or a qualified person

* Arepaired sling shall bp marked to identity the

: standard

repairing agency 2
The wire rope used in the sIrng shall not be
repaired -

Repairs to wire rope slings shall be restrrcm
to end attachments and fittings

All repairs shall comply with the proof test
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Proof Test Standard

Prior to initial use, all wire rope slings
incorporating.previously used or welded
fittings and all repaired.slings roof
tested by the sling manufacturer o

- person
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Synthetic Slings
Advantages & Disadvantages

o Advantages
o Light
o Easy torig
o Low cost e e p—
—ocReducesdamagetoljoad —  “E
o Strength to weight ratio : s
o Disadvantages
o Low heat resistance(194 degrees max)
o Subject to cuts; tears-and abrasion
o Subject to chemicals and UV B
o Cannot repair load bearing fibers _ = _ :‘a
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Sling Types

Type 2 — Basket Sling

@_ T |'i:j

Type 3 — Flat Eye and Eye Sling

Tvne 1 = Twictad ar Turnad

& -=_l j

Type 5 — Endless Sling

@'ﬁﬁ-‘: T :‘@

Type 6 — Reversed Eye

Type 8 — Wide B;:Iy Basket




Part Number System

£E2-904x12

e ) ) N e
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Sling Types can be: Number Webbing  Web Width  Sling Length
*EE  -Eye ond Eye of Plies, Classification in inches: in Feet

* EN - Endless 1 or 2. indicates grade 1,2, 3, 4, 6,

* BB -load Bearing Basket (Morefor ~ of webbing. 8, 10, or 12.

* RE - Reversed Eye special 9 indicates the

¢ TC - Triangle Choker orders.] higher strength.

o T -Triangle Triangle

* WBB - Wide Body Basket



Material Types

- Ny lon — More Abraswe?"”“’
' ,/////// | s, 3




ldentification

E
o Each sling shall be marked to show

o Name or trademark of manufacturer -
d
o Manufacturers code or stock number

o Rated loads for the type of hitches used and th‘é
— —angleupon-whieh itis based —

o Type of synthetic web material
o Number of legs if more than 1
= o-Sling-identification can only be done by the

" manufacturer
.‘
- — "&M




Effects of the Environment

o Temperature

o Polyester and nylon web élings shall not be used in contact with a object
or at temperatures in excess of 194 degrees or below -40 degrees

o Chemically active environments

o The strength of synthetic webbing slings can be degraded by chemically
active environments. This includes exposure to chemicals in the form of
solids, liquids, gases, vapors; or fumes. The sling manufacturer or
quallfled person should be consulted before slings are used in
chemically active environments+

\

o Sunlight and Ultravioletlight =

o The strength of-synthetic webbing slings is degraded by exposure to
sunlight and ultraviolet light. The sling manufacturer or qualified person
should be consulted foradditional retirement or inspection
requirements. For additional degradation information see WSTDA-UV-
sling 2003

—
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Inspections

riteria
hazard
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Inspections & Removal
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Periodic Inspection
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e mspc?ctlon for damage of the sling’shall be periodically
performed by a desig; ated person.(Each link and component shall be
examingd-individually, taking careto lexpose and examine all surfaces
including the inner link surfades. The sling shall-be examined for
conditions sugh as#hoese listed-in removal criteria and a determination

made to whether the constl'tute a azard :

Periodic mspectlon intervals sh‘all ﬁotfexceed 1 year. The frequency of
periodic inspection shouI(/:I be based on

Frequency of slings use £
Severity of servic condltlons - ’

Nature of lifts/being made ‘= /
Experience gained on the service life of slings used in similar
circumstances £ : v

Guidelines for Q’erlodlc |Mt|on intervals

0 Normal service-yearly: o
o Severe service-monthly or quartefly T EEEEE o
o Special service-as recommended by a qualified person e e
A written record of the most recent periodic mspectlon shaII be :
malntamed
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Removal Criteria

"

o .
illegible sling identification
austic burns '

or chiarring of any part of the sling
tears, cuts, or snag‘s

2N or worn stitching in the load bearing splice
s in any part of the sling

coloration and brittle or stiff areas on any part of th
ich may mean chemical or ultraviolet/sunlight dama

o Fittings that are pitted, c;d)rroded cracked, bent, twisted,
ouged, or broken \

or hooksgefer‘tdASME B30.10 — o o

- Y /|

or rigging hardware refer to ASME BBO 26 E
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ling
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Other conditions, mcﬂ ding visible damaQe that cause doub

as to the continued 2e;of the slin
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Repairs




Proof Test Standard

Prior to initial use, all wire rope slings
Incorporating previously used or welded

fittings and-all-repaired slings shalirbesg

tested by the sling manufacturer or a
PErson = = _







Synthetic Round Slings

\'<

\ T ' g,”‘

"é’." Synthetic round sllngs are manufactured by

DR

%% taking a core yarn and Wmdmg them together

‘ In multiple revolut|on§ and enclosed with a
/ protective cover




ldentification

Ry 4
o Sling identification requirements

o«Name or trademark of manufacturer
o Manufacturers code or stock number

o Rated loads for the types of hitches used and the
angle upon which it |sbased

o Core materlal >
o Cover matenal if. different from thetwgmaterlal
o Number of Iegs if more than 1 S

—
o Sling identification shaﬂ\be done by the sling ““.
manufacturer | |




Effects of the Environment

o Temperature

o Polyester and nylon web slings shall not be used in contact
with a object or at temperatures in excess of 194 degrees or
below -40 degrees

o Chemically active environments -

o The strength of synthetic webbing slings can be degraded
by chemically active environments. This includes exposure
to chemicals in the formef solids, liquids, gases, vapors, or

fumes. The sling manufacturer or qualified person should

be consulted before slings are used in C%ctlve

environments B — P —
—

o Sunlight and Ultraviolet light

o The strength of synthetic webbing slings is degraded by
exposure to sunlight and ultraviolet light. The sling
manufacturer or qualified person should be consulted for
additional retirement or inspection requirements. For
additional degradation information see WSTDA-UV-sling
2003 . f
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Inspections

o Initial Inspection

o Prior to use all new, altered, modified, or repaired
slings shall be inspected by a designated person

o Fregquent Inspection

o Visual inspection for damage shall be preformed
by the user or.other designated person each day
or shift the sling Is used P SO

o Conditions such as those listed in ‘removal criteria
or any other condrtlon that may result ln“&hazard
shall cause thesling.to be removed from servme‘.

slings shall not be returned to service until

approved by a qualified" person \.

o Written records are hot requlred for frequent |
Inspections /
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o Periodic Inspection p&
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Round Slings
Periodic Inspections

v

A complete inspec all be periodically
performed by a de \ d component
shall be examined ividda : expose and examine
all surfaces. The s ' lons such as
those listed in re lon made as to
whether they cons

Periodic inspection |
frequency of perif
Frequency of sli
Severity of ser
Nature of lifts k

Experience ga f sli gs"usea in similar
circumstances
Guidelines for periodic it
Normal--sﬁ?vice-yearly
Severe service-monthly or quarterly

Special service-as recommended by a qualified person

o A written record of the most recent periodic inspection shall be
maintained



Rounds Slings
Removal Criteria

Ieshngldennﬂcanon
urns e N

e core yarns
Splatter that exposes the core yarns {
Round sllngs that are knotted

~~ o Fittings that are pitted, corroded, cracked, bent, \\v
twisted, gouged, or broken

o For hooks refer te-ASME B30.10
= o For rigging hardware refer to ASME B30.26

~ o Other conditions, including visible damage, that :
cause doubt asto . he contmued use of the sling

e
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Repairs
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Proof Test Standard

Prior to initial use all wire rope slings,
chain stings, synthetlc slings, ect.

Incorporating previously:
welded fittings and all repaired sli
shall be proof tested by the sling
manufacturer ora quallf_red- erson




Rigging Safe

A e

‘ V4 ° All portions of the human body shall be kept from between the
v sling and the load, and from between the sling and the crane
¢  hook or hoist hook

Personnel should never stand in line with or next to a sling that
Is under tension

Personnel shall not stand or pass under a load
Personnel shall not ride the sling

Slings shall be stored in an area where they will not be W
subjected to mechanical damage, corrosive action, mo;sture | §4
extreme temperatures, or kinking 77,
Slings shall not be shortened or adjusted only by methods it
approved by the sling manufacturer or a qualified person NI
Slings shall not be shortened or Iengthened by knotting or - L

twisting A4 - )

~ o The sling shall be hitched in a manne prowdmg c%ol of the 4
= Ioad AP % i |







