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1. Lifting Acc

The lifting accesseries are as lollows:
s Wire Ropes

= Chains

* Synthetic Web Slings

» Hooks

= Shackles

» bye bolls

= Lifting and Spreader Beams

1.1, Wire Ropes

Wire ropes aie
wsed i the
industry in such
jobs as wght
pulling and

load lifting. Tha
reasans why
the ware ropes are preferred rather than linen

% ropes are as lollows
* They are stronger, though at the same wesight

and diameter,

:9 * Their strength is constant even in wel and dry
sfale conditions,

= Their length does not change in various

climatic conditions,
* They have longer life and durability
% $ 1.1.1. Structures of Wire Ropes

A rope is composed of 6 or 8 strands wound

around a linen core. Each webbing is braided
@ wath thin metallic wires among themselves,

8 % 12 means that each rope has B strands and each strand has 12 wires
Thie way of manufacturing wire ropes is based on this principle. The
elasticity of a strand increases with increased number of wires,

1.1.2. Reasons for Weakening of Wire Ropes

» Selection of wrong size relatme to construction or guality

» Handling rope in contact wath the lpad when use.

= Failure to timely lubncate the rope, causing wear lo occur in rope
wires during lifing and lowenng the load

= Twisting of rope

» Effect of temperature, maisture and acids.

= Stretching ropes on ene another or in reverse direchion

= Hinking

» Overloading.

1.1.3. Selection of Wire Ropes
In selecting and using a steel wire rope, the following properties should
be considered:

| Sirand Core
Rope Cofe -3 1
Ji ] ' Lay Length

4 [The length alang the rope in which ane strand
= e Strand makes & amplete fevolutich dround the rope]

I et

Wire Rope — l‘Jﬂ{
i

» Way of manufacturing of wire, — ——

materal and rope core used, S - EIm
* Number of wires per strand,
* Way of winding strands of

rope,
P Standards limi visigle
= Maxirmurmn lead of rope and its Broken wire to 16% of total
carrying the load with a wicwsinu leno\a cl wigh

B dismat
certain safety coeflicient, k s




= Flexibility and fatigue resistance,
= Resistance to kuinkings,
* Resistance to impacts, deformations and crushings.

1.1.4. Inspection of Wire Ropes

Frequent Inspection: All slings shall be inspected by the person handling
the sling each day they are used. These visual checks should be
concerned with discovering grass damage, which may be an immedate
hazard:

Distortion of rope in the sling such as kinking, crushing, unstranding,
bird caging, main strand displacement, or short rope lengths or
unevenness of outer strands should provide evidence that the sling or
slings should be replaced.

General corrosion condition, number, distnbution, and type of visible
broken wires should alse be considered in the inspection.

Periodic Inspection: A periodic inspection shall be performed by a
designated person at least annually and shall be recorded.

1.1.5. Remaoval Criteria for Wire Rope Sling

Mo precise rules can be given for deterrmination of the exact time for
replacernent of a wire rope sling since many variable factors are
irvolved.

Conditions such as the followings should be sufficient reason for

replacerment.

s Five broken wires in one strand in one lay or ten randomnly distributed
broken wires in one Lay,

» Requiations lirmit visible broken wire 10% of lotal wires in a length of
eight rope diameters

= Severe localized abrasion or scraping.

* Kinking, crushing, bird caging or any other damage resulting in
distortion of the rope structure.

* Evidence of heat damage.

* End attachment are cracked, deformed, cr worn to the extent that the
strength of the skingis substantially affected

» Severe corrosion of the rope or end attachments

&

1.1.6 Rope End Attachment

1.1.6.1. Wedge Socket Connection

» Rope Is inserted into the socket by bending it in U
form.

= Awedge is placed in rope bend as shown in the
figure on side.

» The rope end is pulled s0 a5 to ensure that the
wiedge enters into the socket and tightens the rope.

» U clamp is mounted such that it will be at a
distance of 4 rope diameters 1o the socket and 5

rope diameters to the rope end

» Rope socket is mounted by placing the U bolts of
the clarmp in a manner thal they will not be at the
rope end. U bolt clamps must never face to the
rope end.
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1.1.6.2. Cable Clip Connection

= Ropeisbentin Uform  EETEINN
and clamped at a place gl hsaor.
closer to the rope end,

s The eye piece of the
rope is clamped.

= Other clamps are
miounted such that
there will be a distance
of & rope diameters
between both end
clamps




U bolts of all clips should be on dead
end of rope. Live ends rest in clip
saddle

As mentioned above, U bolis of the
clamps should be at the rope end.
Clamps must never be offsel mounted.
IFig. 5

in the following table, the number of
clips, distance between clips and clip
size to be used according lo rope
diameler are provided

- 4
19 3 5
Z e B
25 1 &
B 1E i
31 114 4
34 13 4
B/ 1R 8

1.1.6.3. Interconnecting Two Ropes

Never use any kind of clip to directly cannect twao straight lengths of

rope. If this is necessary, use the clips to form on eye fwith thimble] in

1 each length
and connect
the eyes
together
IFig. 10

1.1.7. Maintenance and Lubrication of Steel Wire Ropes

The first point 1o Be noticed in maintaining steel wire ropes is that the
ropes are correctly unwound from sheaves

Since breaks and kinks reduce the life-cycle of a wire rope, such breaks
and kinks should be prevented. If there is no possibility of fixing a sheave
with steel wire rope wound on it in a manner to allow il to rotate freely,
one end of the wire rope should be fixed at a proper place and the
sheave should be rolated as much as required,

Wire rope sheaves should not be unwound by pulling frorm wire rope.
Otherwise, breaks ocour in the rope.

When winding a new wire rope over a wire rope sheave or drum, the
inatial winding is very important. If the windings of a rope are wound
closer 1o one another regularly and tightly, the subsequent rows properly
follow depending on the initial winding rows. A properly wound rope will
have less wear and longer life compared to an improperly wourd rope.
Several parts and wires of a rope have relative movements. The strands «
formeed by thin wires as well as the wires of such strands rub against one
another during bifting and lowering of the load since they move
continuously. As a result of such rubbing, they abrade one anather. In
order to prevent wear of steel ropes, entend thair life and avoid their
rusting, the steel ropes should be lubricated . Lubrication should be done
wath a hard brush applied on stee! ropes. Beiore lubncation, the steel
rope should be cleaned with a hard brush

1.2. Chains

Due to their structure, chains
are more stronger and easier-
to-use liffing components.
Chains have a wider range of
fields of use since they are used
as a sking, resistant to impacts,
suitable 10 use for sharp-edge
loads and they are safe




Hardened chans are durable. Furthermore, depending on the
charactenstics of a job, the high strength steel chains are also used
When chains are not used properly, rustings, crackings, wears,
stretchings and bendings may eccur.

1.2.1. Points to be Noticed in Handling Chains

Chains should be selected depending on the charactenistics of a job for
which they are to be used and the weight of load to be lifted. Chain
selection should be done by the competent techmical staff qualified in this
field

1.2.2. The Grades of Chain

The grade number of a chain is stamped on approximately every

twentieth link er every meter. If there is any doubt as to the grade
making or if there 15 no load tag attached to the chain, it must be

regarded as the lowest grade | that is , Grade 30

1.2.3. Inspection of Chains

All chains used for Lifting purposes should be inspected before and after
use. It should also be inspected very closely for the defects every month,
The fotlowing defects should be looked for in each nspection:

« Stretching or bending in any link of more than 10 percent,

# Damaged links from sharp edges,

* Deep rust,

= Micks, cut or gouges that reduce the ink diameter by 10 percent,

e Cracks in any link | by soaking the chain in oil, cleaning the il off, then
dusting it wath powder, cracks wall appear as a discoloration; a powder
rxed with magnetic particles and dust onto the chain wall also reveal
cracksl,

+ A number of small dents like peen hammer marks [this s an indication
of fatique or work hardening),

# Wearin ink seat in more than 10 percent of ink diameter,

« Weld defects and any other link deformation,

« Knotted chains

Like hooks, chains can also be X-rayed to detect some defects,
Conditions such as the above should be sufficient reason for
replacement,

1.2.4. Heat Damage

Do not expose a chain to temperatures greater than 260°C. Sale working
loads need to be reduced when chains have been exposed to such
temperatures. When exposed to 480°C or greater, chain must be
congdernned

1.2.5. Chain Usage

* Never exceed a chain's safe working load

* Do not use a damaged chain,

* Avoid shock-loading chain ; that is, loading chain suddenty.

* Do not cross , twist, kink or knot chain

* Do not drop chain from a height.

* Use packing on loads with sharp edges.

* Use only the correct size and grade of chain.

* Do not weld or oxycut.

» Hammerlocks and pin lack fitting may be used to alter or repair
chains.

= Ensure that chain fittings have a safe working load equal to or more
than the chain attached.

» [lo not use mild steel chain of less than Bmm diameter or alloy steel
chain of less than émm diameter.

« Do not place the bnks aof a chain on the load hook, but use a ing or an
attachment | for example, a chain shortened],

* Only use chains with a safe working load tag

1.2.6. Storage and Maintenance

Inspect every chain regularly, and remove damaged sections or replace
the whole chain,

Do not repair or hammer chain, and do not heat-treat it.




Chains should always be inspected before being stored. They should be

stored under cover in a dry area. Where possible, chains should be hung
off racks or pegs. Chains that are not lo be used for long periods should
be lightly oiled.
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1.3. Synthetic Web Slings

Synthelic web slings offer a number of advantages fer rigging purpose:

# Their relative softness and width means that they have much less
tendency to mar or scratch finely machined, highly polished or painted
surfaces and have less tendency to deformation, crush fragite objects
compared to fibre rope, wire rope or chain slings.

= Because of their flexibility ,they tend to mold themselves to the shape
of load.

= They are not affected by moisture and certain chemicals,

* They do not rust and thus do not stain ornamental precast concrete or
stone,

» They are nan-sparking and can be used safely in explosive
almosphere

= They minimize twisting and spinning duning bifting

* Their light weight permits ease of rigging. their softness precludes
hand cuts .and the danger of harm from a bump by a free swinging 15
minimal

= They are elastic and stretch under load more than either wire rope or
chain and are thus able to absorb heavy shocks and cushion the load.

Synthetic web slings are available in a number of configurations find
application in the industry

Endless or Grommet Sling - both ends of one piece of webbing are
lapped and sewn to form a continuous piece. They can be used as
vertical hitches, bridle hitches, in cheker arrangements or as basket
slings .Because load contact points can be shifted with every lift, wear is
evenly distnibuted and sling life is extended,

Standard Eye and Eye - webbing assembled and sewn to form a flat
body sling with an eye openings in the sarme plane as the sling body, The
eyes may either be full web width or may be tapered by being folded and
sewn to a width narrower than the webbing wadth

Twisted Eye - an eye and eye type with twisted terminations at both ends
The eye openings are al 90°to the plane of the sling body. This
configuratian is also available with either full wadth or tapered eyes.

IR s yrtnetic wa stings
de et Damage or Cruch Like
‘Wire Ropes or Chain

IS(Esy

LIEIETER] @ oe handiing illustrates the lendency of
wobibing sUings to mokd themselves (o lead. This allows

handling irregularly shaped loads securely,

TR £rctess o grammet siings.

[AENETEE] s15ndard Eve and Eye Stings.

I

£

TR 1isted Eye Stings.
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Synthetic web slings must be visually inspected before each use
Sling shall be removed from service if inspections reveal any one of the

following defects,
| Fiouse 2]

e ]

ACID CAUSTIC DAMAGE AND/OR BURNS

1.1 slings rated capacity
'.r'!llq 5 m:ssing or not
readable,

2. Acid or causthic burns,

3. Melting or charring of

any part of shings ~
surface, CUTTING
4. Snags, punctures, >
§. Broken or worn - Ridan =

stitches,

6. General wear, stretch,
or tensile damage
exceeding the
mianufacturer's
standards,

?.Exp:‘)se " Core
Warning” threads

EXPOSED "CORE WARNING™ THREADS

1.4. Hooks

Hooks are one of the mostly used type of rigging hardware, They are
made in many different sizes and shapes to meet a wide range of
applications. They can be attached to load blocks, slings, and other lifting
devices such as lifting beams. Preferably, hooks should be embossed
with the size, rated capacity and equipped with latcheslcatches)

R R I I R R AR Y

1.4.1. Correct Use of Hooks

When the included angle is greater than 90°, use shackles to attach the
sling legs to the hook. Using a shackle prevents the slings from coming
oul of the hook and the rated capacity of the hook from being reduced

When using two slings placed in a hook ensure that the included angle
between the slings is not greater than 90 Degrees. This prevent the
stings fram corming out of the hook and prevents point loading which
reduces hook capacity. (Fig. 25)

(@)
\ e el
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Never side load, back load, or point load a hook, All reduce hook strength
and create an unsafe condition. Point loading can reduce hook capacity
as much as 60 %, [Fig. 26)

Sige Load Back Load Point Load




The sling or lifting dewice must
always be seated properly in the
bowl of the hook. [Fig. 27|

1.4.2. Inspection of Hooks

Belore use, hooks must be inspected

by -a competert person and rermoved

from service when any of the Correct Incorract
following conditions exists:
s Cracks, nicks or gouges,
« Twist exceading 10 degrees from plane of l.nbem hook. [Fig. 28]
= Latch engagement, damage or malfunction.

= Throat opening exceeding 15 %. [Fig. 28

= Wear exceeding 10% of original dimension. [Fig. 28)

* Damage from heat.

s Linauthorized repairs

Never repair, alter, or reshape a hook by welding, heating burning or
bending, unless approved by the haok manufacturer
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- throat opening
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1.5. Shackles

1.5.1. Correct Use of Shackles

Shackles should be fitted to the load in a manner that allows the shackle
body to take load in a true line along its centerline. Mot in such a way that
bending loads are induced, other than those for wiich the shackle has
been designed. [Fig. 34|

Niver replace
shacklbe pin with
a kol
Correct
The Load will
bend the bolt
| Incarrect replacement of
( shackle pin
\‘ Incornesi

20

The correct way to use a shackle with a hook 15 with the shackle pin
positioned across the hook: [Fig. 34

Carfect

\ Incorsect

When the used hook is small, some packing is required to stabilize the
shackle. [Fig. 37

Avoid using a shackle with the sling riding across the pin. This moverment
could cause it to unscrew. [Fig. 38

Packing ‘

e

Carrect Imcorrest

1




Shackle pin rust be in

(D
the hook and the slings
should be installed into
L the shackle body.
[Fig. 39
L)

|

| Correct L imggrrest

1.5.2. Inspection of Shackles
Shiackles should be inspected before use to ensure that

» The body of the shackle and the pin are both identifizble as being of the
sarme quality grade,

» All markings are readable specially the Safe Working Load. [SWL),

= The pin is of the correct type,

* The threads of the pin and the body are undarnaged and seated well,

= The shackle and pin are not distorted and must be aligned.

* The shackle and pin are not unduly worm {in case of more than 10%
reduction in diameter, they must be replaced],

s The shackle and pin are free from nicks, gouges, cracks and corrosion

MNever Exceed 120 Degrees included angle. Because the capacily of the
shackle will be tremendousty reduced

22

Seraw pin anchor Faund pin anchor
shackle shachle

Screw pin chain Raund pin chain
shatkle whackle

EETTIET 1ypical Shachies

Hever replace a shackie
pin with & bslt

L™

The ioed will bend the balt

m Reglacing Shackie Fins

Salety type anchor
ahadkle

Saleiy type chain
shackle

e Chieth for wear

Check far wear and
AEHGhinEES

Chagh that pim is
always seated

-~ Check that shackle

_,.—"" i st "apening up”

Rl Shackle inspaction Arean




Poor Practice Good Practice
Hewer sllow shackie e Pach inthe pin with
be pulied at an angle wakhers 1o
~ihi Legs will open up ceniralize the
shachles.
DI = ccontric Shackie Loads

I ik Load shafip ihe
sling will unscrew the
shackie pin

[EEIETINY 0 ot s Screw Pin Shachtes i the Pin can Roll Under Load and Unscraw

1.6. Eye Bolts

Eye Bolts are often already installed in electric motors, etc, but still they
have to be checked always for a safe working load stamp befere using
them to lift a load. If there is no safe working load stamped on the bolt,
do not use it and find alternative means of slinging the load

There are two types of eye holts used;

Plain or shoulderless eye bolts: only to be used for ifting al an angle, as
with two or mere slings.

Collared or flanged eye bolts: can be used for lifting at an angle, as with
two or rmore slings.

1.6.1. Correct Use of Eye Bolts

IF using a single eye bolt to ift a [oad, use some means 1o prevent the
load from turning and the biolt fram undaing. Attach a fibre rope [tagling]
to cantrol the load

Do not lift the load any higher than is absolutely necessary.

The correct method of attaching a sling te an eye bolt is to use a shackle
Mever pass the slings through the eye and back to the hook.

Belore using an eye boft to lift a load:

= |t must be checked for defects,

« |t must be packed so that the eye bolt is screwed down flush with
packing or surface,

= [t must be turned 1o the direction of the pull,

= The Safe Working Load [SWL| should be checked.




INCORRECT -
CORRECT - M shoulderiess and ring bolls are
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1.6.2. Inspection of Eye Bolts

Before use, eye bolts must be inspected visually by a competent person.
If any of the following conditions exists, the eye bolt must be rermoved off
senvice:

* Bent or distorted eye or shank,

* Micks and gouges,

+ Obwious wear,

+ Worn, corroded andfor distorted threads,

+ Heat damage,

+ Absence of Sate Working Load ISWL] marking

Eye
distartion

Shank
Theaad » distorikon
damags

In addition, tapped receming holes must be cleaned and inspected for
thread wear and deteroration. Any alteration or repair to eye bolts, such
as gninding, machining, welding, notching, starmnping, etc. is not
permissible. Eye bolts which have visible signs that alterations or repairs
have been made must be removed from service and should be

deslroyed.

R

Gieauuiaiaid

1.7. Lifting and Spreader Beams

Lifting beams support a load during a Lift, They are designed for bending,
and have a top-centered lug or hole at each end on the boltom side
Spreader Beams help to maintain the distance of a rigging device [sling,
link. shackle] so that side-loading on a load or lifting lug does not occur,
Lifting and Spreader Bearns help to eliminate the possibility of a load
tipping, sliding, bending or being crushed by a sling.

A Lifting Bearn, Spreader or Equalizer Beamn should be designed by a
gualified engineer, For guestions or concerns related to any bearn used
in lifting on a project, contact your safety representatve.

A Lift or Spreader Beam should be:

= Inspected frequently by a qualified engineer,

* Stamped with a maximum capacity,

= Identified by sorne recordable marking/number,
* Load tested to design specifications.

[ cune 2 )
{ Fuill Load l
Full Load T
]
{ — i | L J
T [m3
T 1/ Lead U2load y I
J 142 Load 12 Loag f
Lifting Beam Spraader Beam
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T T u

Equalizer Beams

L:QN

Loads in & & B do not change when beam angle
changes

Laads in C & D will change it

Eeamn angle changes

m Spreader and Equalizer Beama

an

2. Types of Slinging

2.1. Single Yertical Hitch

Inv this type of slinging, it is very difficult to
control the load. A single vertical sbing ray
turn when the load 1s hung. As a result of
such turnimg, the rope may be broken or
scraped. Since the whole load s on a single
sbing, lifting and carrying will not be
performed salely, (Fig. 54]

bh

i center of gravity. The wesght ofleadis
@ equally distributed over both legs.

[Fig. 551

& = % |

2.2. Choker Hitch

The chioker hilch 1s used for block loads
with balanced center of gramty. The
loads are choke-hitched exactly at the:r

2.3, Basket Hitch

In this type of slinging, either a single shing

alone or bwo slings are used together in form

of a basket. In a basket hitch, the load is

equally distributed over both legs. In this type %
|__ i

of slinging, care should be taken to avod
crushing of the sling under load or jamming
elsewhere. [Fig. 56

2.4, Legs Bridle Hitches

In this type of hatches, the legs of the sling are
dowrward. The sling ends are installed on
the load, whiie its center is installed on the
hoak. [Fig. 571



IR ;5. Endiess Hitch

! l & This type of hitch is mostly used in
chain slings. The load is equally
distributed over both legs. The center

of gravity of the load should be taken
@%_D into account in rigging. Specially for
‘ . m cybindncal loads; care should be taken

to avord shding of the load through the

2.6. Eye and Eye Hitch

shing. [Fig, 58]
Eye and Eye hitches have two types:
wire rope or chain, varying according to

the name of use. Single eye sling ¥ A & e
should mever be used alone. Otherwise,

it causes the load to turn and release.

IFig. 59

2.8. Examples of Slinging

o

|
Leg length can be sdjusted

with turnbuckles

MLﬁ Brigle Hitches 12 tegsl

Mote: Load may
e supporied
om poly 2 legs
while 3rd leg
balanges it

) [_L g}'ﬁ
2
2.7. Deuble Wrap Basket Hitch

A double wrap basket hitch is used for lifting
plain eylindnical toads. Since the load is kept
within sling wrapping. the sling keeps contact
wath the load by 360°. Care should be taken far
slinging eylindrical loads at their center of
gravity, [Fig. 40}

%

IEERETAPEY o5 Bridie Hich (3 tags)

Mote: The capacily of basket hitches are
alfwsied by their sling angles.

~ A

Single Basket Hiteh

i3



Ta prévint
legs from
slipping

£}, = T
Where a large [oad s to be iifted, a four-leg WRONG LA I L
biice stlag can be made into & large doublo TopHibar
baiket aling,

To pravent
slippage keep

f{ ngle 80 Gegres
of more

&0 degree o more

[EEETTEM cioble Basiot Hitches

Slirng Double Wrap
fnsket Hitch prevents i

Pair ¢! Docble
from slipping Basket nmx“

slings.

[EENETYS cotie Wrap Baskal Hiten

34

Choker hitches
are pul suted to
bong loose
bundies

Mot recommended
when foads are

lang

Chokers g4 not full suppert for loose
tnade-material can fall out

[EEREIEN Singie Chater Hitches

Doubled Choker
Use a Doubled Chaker to
furn loads.

[EIEIETE outie Chakier Hitches

35




The hitth
EOMPresses
the load and
Pravents it
Irom skipping
sut ol the
slings

Sking Oouble Wrap Basket Hitch

i | vmen sting legs are not of equal length
'\\Jl_.______———'—" | uni‘wlim ML ratio - o
Weight = SWL ol single vertical hitchl s WL = 2

Fair of Deuble Wrap Baske! Hitches

DI cousis wrap Choker Hisches

IEETETRT otermination of Capacity of 2-Leg Bridie Hitches

Determination of
Capacity of - Leg Bridle Hitches

Note: Engure that the splice Is always clear of the hooks and load ‘When Tegs of equal

length use smallest
HI L ratin

Hote; Load may be *

En:::::r supperied an only 7 logs
gromm. whiile Jrth Leg batantes. i
ing.in Therelore the recammernded

varlicsl hitch |

confguration sale waighi o load is.

Weight = SWL [ of gingle vertical hitch] w HIL = 2

KBTI e imation o
Capacity of &- Leg Bridle
Hitches

1 Grammet or andiess
slings In doubles baskel
hiteh configuration

Whien legs are nat ol
equal lemgth use
smalilest HiL ratia

Endiess sling
in Chaker Hilch
A Configuration
4 INgte: Load may be carried by
anly 2 legs while sthar legs
ondy balance . Therefors the
recemmended safe welght 10
boad -
IR ciens Stings or Grommat Slings

Welght = SWL faf single vertical hitgh] s HiL 2

Uk

T



Inclined Legs
Welght = SWL ol :
single vertical :’::IM“ i
: ght = SWL fof
Hitch ] x M/Lx2 single verilcal hitch
lxz

m Determination of Capacity of Singie Basicel Hitch

Wierght = SWL lof aingle vertical hiteh | x H/Lxg

[REEETER 0ctermination of Capacity of Deuble Basket Hitch and Inclined Legs

~n

aiiill

TR ot nation ot
Cagacity of Single Choker Hitch

When this angle is
greater than 459

Weighl = SWL | of single wertical hitch | x 374

“— Ween ihis angle is less han 457
Weight =SWL [ of single verical hitch | x ATH

[EERETERY oetermination of Capacity of Double Choker Hitch

_:-"'-'_-
vy

Whes the chaker angle
ks greater than 45%
Weight «SWL [of single
wertical hitchl
xAEaHL=Z

— When the chaker angle is
l#ss than 459

Weight sSWL lof single vertical hitchl s AfB x HL 1 2

-



Hoek in Master Link =
i Piduction

Hoaked into
chain = redute
Capacity by 1/4

MEP\IIuSﬁng:

CauBEs Load 1o dnil
oult- Increasing
radius and Load on
‘_l'hl'lllbl

[EEEIED v ocp he Load Under

Conmtrol at All Times

=y b

IR <11 rigging Equipment Must be
Caunted as Part of the Load

40

For heavy
structural
members

Rusius ol
contact shauld
be equat 1o 1
repe lay

_En‘uu ihat Slings are Protecied al All Sharp Cornecs on Heavy liemd.

&1




Tha tenslon
i the most
Reawly
toaded lags
s mofe
impariant
han the
ksl wiight

Carrying Full Laad

G o Frigidl Oiject the Load TR Krow Whal the Load in Each
Coutd Bo Carried On Only 2 Legs or Sling Sting Lug will be Befere the Lift i Made
While (tber Legs Only Serve to Balance

— e

Al yeu Porve the eye down

]

Lt the eya ride higher and keep this
argle approximataly 45 degrees of
mare

EERETEE 0c ot Permin Bending Near Any Sglice or Altached Fitting

Gt severe laadmg in slings.
mecasse of low aling angles.

| L
|
INCORRECT - CORRECT - INCORRECT = CORRECT -
%ﬁs Cutting action of Use thimbies in Shackle pin Shackie pin can
I-'—.-! ey wplice o0 bher gyes Baring on ratium
1L ks greater than 5 then sling angls ls 0K raneiieig line i runving Lk ca0
T S
Chieck g Sling Angle
mﬂ'l connecione

i
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3. Appendicies

Appendix-1 Examples for Safe Working Load Calculation
A way to find the capacity of the required sling:
‘ :

SWL = L/H x Weight/No of Slings

MNoof Slings = 1 [For 1-leg slingsl
Mo ol Slings = 2 [For 2-leg slingsl
Mo of Stings = 2 [For 3-leg slings|
Mo of Stings = 2 [For 4-leg slings)

| mwhmul Zor
more ropes are to be Placed
Ower & Hook- Use 3 Shackle

—

Weight
Note: For J-leg and 4-leq slings, 2 legs
should be considered to carry the load
whereas the olhers to balance it

One-leg Slings: Two-leg Slings:

SWL = L/H x Weight/No of Slings SWL = L/H x Weight/Na of Slings

u#wf and Secure Ali Materials SWL = 1/1 x 1000/1 SWL = 1/1 x 100042
Loads Must Be Salely Landed and Proper wen Lo, it or - [ =B
Loag e SRR | ety st Ontegpemenn SwL= 10004y Sy
— Sling capacity must be at least Each sling capacity must be at
1000 kg. [Fig. 94 least 500 kg. [Fig. 95)
l. .
- Min. SWL = 1000 kg 500 kg Bl kg
=
| 2
‘_ 1000 kg 1000 kg
m Stay fway From Me When They are Being Pulled Gut From Under Lesds "-‘




1000 kg

Leim

1000 kg

The required sling safe working load at angle {2 teg slings]

SWL = L/H x Weight/No. of stings
SWL = 1/0.856 x 100042
SWL=577kg

Each sling capacity must be at least 577 kg, [Fig. 96)

Three-Leg Slings
SWL = L/H x Weight/No. of slings

L=1rm & H=0886m
Weight = 1500 kg

SWL = 1/0.856 x 1500/2
=1.15x 750
=B42 kg

Each sling capacity must be at least
862 kg. [Fig. 97

Note: Always consider number of
slings are 2 for both three and four
leg slings. The ather legs only
balances the load.

Ak

For-leg Slings

L=1m&H=086m
Weight = 1500 kg L

SWL = L/H x Weight/No. of slings "
= 1/0.856 » 1500/2
= 1.15x 750
= 862 kg

Each sling capacity must be at
least B62 kg, [Fig. 98] Wl

Sling Angle Factors e —

“Angle Factors” that apply to Two-Legged Slings, are the factors used to
calculate the tension according to the angle between sings.

Shing angle factors i
Slingangle  Factor

30° and bellow load x 0.5

31° to 60° load x 0.6

617 to $0° load x 0.7

91° 1o 120° load x 1

Therefore, if you sling a load using two slings atl an angle of 60% multiply
the weight of the load by 0.4 to find out haw much tension is in each
sling, The answer will give you required safe working load of each sling

Finding Sling Angle [the angle between slings,
which is in this case Al

Sling Length =L “ A -
Tle distance bebween thi lifting lugs = L1

L=L1 A = 60 Degrees T —
WL=340of L1 A=90Degrees L)

WL =Halfof L1 A=1200egrees

L7




Appendix-4 Recommended Hand Signals For Crane Operations

Appendix-3 Density of Materials
Material Density kg/m’ Density Wb/ft’ e Emargancy $1o ol
Aluminium 2725 170 Ciench and Unctenich |
Brass 8350 520 Taka oSkt Or
Bronze - £650 540 ‘Inch The Losd
Copper BB20 “B50
Iron 7690 480 2
Lead 11350 708 “
Magnesium 1770 110 |
ol 810 50
Ep‘ 1‘]:’] 0 Slew In Direcion Indicated
Water [Sall) 1025 b4 &
Water |Averagel 200 50 A
Mote b
1- In some cases the above figures average anly and the actual weight |

may vary according ta particular compasition / waler content, efc.

2- All figures have been rounded for conveinence of use
; . Telesenping i
3+ When dealing with hollow body, check for any contents and whether
such contents are liabie to rmgve /i ‘5:‘:*;.“:“:"/'
F ether hand

4- For calculation purposes
Etenddin "M paree b

Altgrnative
Sagnals

Weighi
1 kg = 2.2 Ibs Ipound]

a
i ’
Signal with
oae hand
oiher hand
onhead T

Sigral
whith Baoth
Hande

Density
To convert Lbsfft3 to kg/m3, multiply by 16.02

J

Trawel To Me Travel From Me Operatians Craze 1

R




Included angle less than or equal to 120°
To calculate each shing size for the above load of 2000 kg and sling angle
of 120° the following procedure appbes:

Tension = Load x 1

Tension = 2000 x 1 = 2000 kg

reeved aling,
00 kg

sling angle 120%

A————— reeved sling.

2000 kg

2000 ky
ar

-

50

e

Appendix-2 Typical Web and Round Slings With SWL and Mode

Markings

THE SW.L ARE IN TONNES

A Sale Warking Load [SWL] and Warking Load
into the sling, the capacity can also be designat
entire fabric of the sling

Limit (WLLE label 15 sewn
ed by colour cading the

Single l ’
Leg |

‘A

Sling | |
1
T oma. | ok | aiees |
Assambly Mode Slraihl ! Choke Parallel - I!islm P_I?"
| o
’7 4! | T |
Endiless Web Sling & |
Round Sting | .I
| | =
Made Fagtnr 1 0.8 ] | 14
WL Color | SWL - Mode of Assembly - 5.4
B8 | - ] a5 [N 10 I [
L] violet | 1] 0.8 0 14 5|
18 White 15 12 | 10 21
20  Green | 20 L& 89 | 18 |
| 30 | ellow 18 14 6.0 &2
| &n Orange | &0 32 | LI L
50 Red | T o 10,0 e
b8 Brown | b 48 120 | B
I b ook, M [, =5 —==
e e 1 =B =2 L . LLE
wa * | e | i 0.0 | 140
120 L] | 120 LA E ] | 148 |
51



Appendix-5 Lifting / Rigging Dictionary
AZB [Anti Two Blockingl
Abrasion

Angle

Back up alarm
Banksman
Basket Hitch
Bend

Bolt

Boormn

Boom angle
Boom angle indicator
Brake

Broken wire
Cab

Center of gravity
Certificate
Chain

Chain grade
Choker hitch
Colour code
Corrosion
Counterweight
Cracked

Crane

Crane levelling
Crawler Crane
Crushing

Cut

Damage

Defect
Defarmed
Density
Diamater
Display
Distortion
Double

RL

IKi yénll emniyet sviclen
Asinma

At

Geri vites alarmi
isarelci

Sepet tip sapanlama
Egilme

Civata

Bom

Bom agisi

Born aci gasterges
Fren

Kirk tel

Kabin

Agirlik merkezi
Sertifika

Zincir

Zincir alasirn degen
Begma sapanlama
Renk kodu
Korozyon/Paslanma
Denge agirtig:
Catlak

Virig

Vinci diszlerne
Paletli ving

Ezilrme

Kesilme

Hasar

Kusur

Defolu

Malzerme yogunludu
Cap

Gosterge
Delormasyon

Cift

Double wrap basket hitch
Drum

Excavation
Extension

Eye bolt

Factor of safety
Fully extended outrigger
Gantry crane
Gross load
Ground

Ground condition
Hand signals
Hardhat

Heat damage
Hook

Hook block

Horn
Housekeeping
Identification tag
Inspection

Jib

Kinked

Knot

Lattice boom

Lay

Length

Levelling

Lilting

Lifting accessories
Lifting equipment
Lifting lug

Lifting plan

Lifting paint
Lifting tackle
Lirmit switch

Link

LMI |Load Moment Indicator]

e

Ciftli sepet baglama
Tambur

Kan

Uzatrna

Vidali aski mapas
Emniyet katsayisi
Tamamen acilnis ving ayag
Ayakli képrild ving
Gros yilk

Zemin

Zemin durumu

El isaretlen

Baret

Isi deformasyanu
Kanca

Kanca bloku

Korna
Termizbk/Diszen

Etiket

Denetleme

Jib

Biikilmiis

Diigiirm

Kafes Bom

Halat adirmi

Uzunluk

Duzleme

Kaldirma

Kaldirma aksesuvartan
Kaldirma ekipmanlan
Kaldirma noktasi
Kaldirma plan
Kaldirma noktas:
Kaldirma takimi

Limit akurn kesicsi
Aski halkass

Yuk mament gastergesi




Load
Load chart
Load radius
Log book
Lubrication
Maintenance
Manbasket
Master link
Mobile crane
Morment
il
Outrigger
Over heat
(verhead power lines
Dverioad indicator
Pad
Pedestal crane
Parrmit
Personal Protective Equipment (PPE]
Pin
Partal crane
Pressure
Radius
Rigger
Repe
Route
Safe load indicator
Safety latch
Screen wiper
Shackle
Shackle pin
Shave
Single
Single vertical hitch
Sling
Sling angle
Splice

56

Yikk
Yiik dagrami
Yuk kaldirma yvaricap
Jurnal
Yaglama
Bakim/onarim
Insan kaldrima sepeti
Ana aski halkas
Mobul wing
Dindirme Kuweli
Yag
Ving ayadi
Hararet
Agik havai hatlar
Asin yuk gbstergesi
layak) takozu
Rihtim vinci
Izin
Kisisel koruyucu malzeme
Manidal
Gezer ving
Basing
Yancap
Sapanci
Urgan halat
Rota
Guvenli yuk kaldirma gisterges
Givenlik rmandali
Silecek
Mapa
Mapa mandal
Makara
Tek
Tek halath sapanlama
Sapan
Sapanlama agist
Eklerme

Spreader beam

Storage

Strand

Swinging

Swvel

SWL [Safe Working Load]
Synthatic polyester sting
Gythetic web sling

Tag line

Tandem lits
Teloscoping boom
Torwle

Thread damage

Throal opening

Tower crane
Turnbuckle

Twist

Tyre

Tyre pressure i
Underground utilities
Waistcoal

Wiedga nocket
Waight

Whael chok
Wind

Wind speed
Wire rope

Wire rope clips
Wire rope sling
WL Working Load Limit]
Waorking radius
Waorn

a7

Kaldirma traversi
Depolama
Kordon
Sallanma
Firdondu
Givenl Kaldirma Yilki
Bez sapan
Bez sapan
Kilavuz halat
Cift vincle kaldirma
Teleskopik bom
Gerlme
Vida disi hasan
Kanca agz aciklig:
Kule ving
Vidali gerdirme
Burkulma
Lastik
Lastik basinc
Altyapi hizmetlen
Yelek
Kamali baslik
Agrilik
Takoz
Rizgar
Riizgar hiz
Celik halat
Kelepce
Tel halat
Calisma agirkgs lirmiti
Calisma yaricap
Asinmnis




‘ intluded
|

nctuded
angle < 30° angle = 60°
|
Telx0S Tulxb
ncluded Included
angle < $0° angle < 1209
TelLzg70 Telxi

T: Tension [for sach slingl

L:Load

500 kg sling angle 30° '\ 500 kg

1000 kg
or

1 tommes

Included angle less than
or equal to 30°

Tension = Load x 0.5

TensioM = 1000 x05=
500 fkg)

Thus the tension on each
leg is 500 kg

1200 kp
aling angle 40°

1206 kg

2000 kg

AT

Tension = 2000 x 0.6 = 1200 kg

Included angle less than or equal
to 40°

At a sling angle of 40°, the slings
will have the same lenght a3 the
distance between their anchorage
points.

To calculate each slings size for the
above load of 2000 kg and sling
angle of 40° the following
procedure applies:

Tension = Load x 0.5

Included angle less than or equal to 90° .
To calculate each sling size for the above load of 2000 kg and sting angle
of #0%, the following procedure applies.

Tension = Load x 0.70

Tension = 2000 x 0.7 = 1400 kg

1400 kg

sling angle 70°

1400 kg

1000 kg

1 tanmees

2]
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