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CHAPTER 6

SLINGS

Slings require special attention because
they are almost always subjected to severe
wear, abrasion, impact loading, crushing, kink-
ing and overloading. They also merit special
attention because seemingly insignificant
changes in sling angle drastically affect the
loading. When using slings exercise extreme
caution because you are going to be develop-
ing unknown loads, under less than ideal cir-
cumstances, in less than perfect equipment.

Failure to provide blocking or protective
pads will permit sharp corners to cut slings.
Pulling slings from under loads will result in
abrasion and kinking. Dropping loads on
slings or running equipment over them will
cause crushing. Sudden starts and stops when
lifting loads will increase the stresses in them.
Also, improper storage will result in deteriora-
tion.

Because of the severe service expected of
slings, errors in determining load weight, and
the effect of sling angle on the loading, it is
recommended that all safe working loads be
based on a factor of safety of at least 5:1.

SLING CONFIGURATIONS:

The term “‘sling’" includes a wide variety of
configurations for all fibre ropes, wire ropes,
chains and webs. The most commonly used
types in construction rigging will be consid-
ered here because improper application can
affect the safety of the lift.

Single Vertical Hitch (Fig. 6.1) is a method of
supporting a load by a single vertical partorieg
of the sling. The total weight of the load is
carried by asingle leg, the angle of the liftis 90°
and the weight of the load can equal the max-
imum safe working load of the sling and
fittings. The end fittings of the sling can vary
but thimbles should be used in the eyes. Also,
the eye splices on wire ropes should be
Mechanical-Flemish Splices for best security.
This sling configuration must not be used for
lifting loose material, lengthy material or any-
thing that will be difficult to balance. Use them
only on items equipped with lifting eye bolts or
shackles such as concrete buckets. They pro-
vide absolutely no control over the load be-
cause they permit rotation.

Bridle Hitch (Fig. 6.2, 6.3, 6.4) Two, three or
four single hitches can be used together to
form a bridle hitch for hoisting an object that
has the necessary lifting lugs or attachments.
They can be used with a wide assortment of
end fittings. They provide excellent load stabil-
ity when the load is distributed equally among
the legs, when the hook is directly over the
center of gravity of the load and the load is
raised level. In order to distribute the load
equally it may be necessary to adjust the leg
lengths with turnbuckles. The use of a bridle
sling requires that the sling angles be carefully
determined to ensure that the individual legs
are not overloaded.
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Fig. 6.1 Single Vertical Hitch

Fig. 6.2 2-Leg Bridle Hitches

Fig. 6.3 3-Leg Bridie Hilch

RIGGING MANUAL

Unless the load is flexible, it is wrong to as-
sume that a 3 or 4 leg hitch will safely lift a load
equal to the safe load on one leg multiplied by
the number of legs because there is no way of
knowing that each leg is carrying its share of
the load. With slings having more than 2 legs
and arigid load, itis possible for two of the legs
to take practically the full load while the others
only balance it.

Single Basket Hitch (Fig. 6.5) is a method of
supporting a load by hooking one end of a
sling to a hook, wrapping it around the load
and securing the other end to the hook. It can-
not be used on any load that is difficult to
balance because the load can tilt and slip out
of the sling. On loads having inherent stabiliz-
ing characteristics the load on the sling will be
automatically equalized with each leg support-
ing half the load. Ensure that the load does not

Leg length can be adjusted
with lurnbuckles

NOTE Load
may be
supported
on anly 2
legs while
3rd leg
balances 1t
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SLINGS

turn or slide along the rope during a lift be-
cause both the load and rope will become
damaged.

Double Basket Hitch (Fig. 6.6) consists of two
single basket hitches passed under the load.
They must be placed under the load so that itis
properly balanced. The legs of the hitches
must be kept far enough apart to provide bal-
ance but not so far apart that excessive angles
are developed or to create a tendency for the
legs to be pulled in toward the center. On
smooth surfaces, both sides of the hitches
should be snubbed against a step or change of
contour to prevent the rope from slipping as
load is applied. The angle between the load
and the sling should be approximately 60° or
greater to avoid slippage.

Fig. 6.5 Single Basket Hitch

Fig. 6.4 4-Leg Bridle Hitch

NOTE: Load may be
carried by only 2 legs
while other legs

only balance it

DETAIL

NOTE The capacity ot baskel hiiches
are alfected by \heir shngangles

Fig. 6.6 Double Basket Hitches

RIGHT

WRONG Legs will
slide together

To prevent

legs from

slipping To prevent
slippage keep
angle 60° or
more

60° or more
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RIGGING MANUAL

Fig. 6.7 Double Wrap Basket Hitch

This hitch
compresses
the load

and prevents
it from
slipping

out of the
slings

Single Double Wrap Basket Hitch Pair of Double Wrap Basket Hitches

Fig. 6.8 Single Choker Hitches

Not recommended
when loads are long

“Doubled” Choker

Use a "Doubled”
Choker to turn loads

NOTE: Choker hitches are not suited to long loose bundles

RIGHT

WRONG

Chokers do not provide full support for loose loads — matenal can fall out
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SLINGS

Double Wrap Basket Hitch (Fig.6.7) is a basket
hitch that is wrapped completely around the
load rather than just supporting as does the
ordinary basket hitch. The double wrap basket
hitch can be used in pairs like the double bas-
ket hitch. This method is excellent for handling
loose material, pipe, rod or smooth cylindrical
loads because the rope or chain exerts a full
360° contact with the load and tends to draw it
together.

Single Choker Hitch (Fig.6.8) forms a noose
in the rope that tightens as the load is lifted. It
does not provide full 360° contact with the
load, however, and because of this it should
not be used to lift loose bundles from which
material can fall or loads that are difficult to
balance. The single choker can also be dou-
bled up (notto be confused with double choker
hitch) as shown to provide twice the capacity
or to turn a load. When it is necessary to turn a
load, the choker is made by placing both eyes

Fig. 6.9 Double Choker Hitches

Flg. 6.10 Double Wrap Choker Hitches

This hitch
compresses
the load

and prevenls
it trom
shipping

out ol

the shing

—

of the sling on top of the load with the eyes
pointing in the direction opposite to the direc-
tion of turn. The center of the sling is passed
around the load, through both eyes and up to
the hook. This hitch provides complete control
over the load during the entire turning opera-
tion, and the load automatically equalizes be-
tween the two supporting legs of the sling.
Because the load is turned into a tight sling,
thereisno movement between the load and the
sling. If it is incorrectly made and the two eyes
are placed on the crane hook — the supporting
legs of the sling may not be equal in length and
the load may be imposed on one leg only.

Double Choker Hitch (Fig. 6.9) consists of two
single chokers attached to the load and spread
to provide load stability. They, like the single
choker, do not completely grip the load but
because the load is less likely to tip they are
better suited for handling loose bundles,
pipes, rods, etc.

Y

Pair of Double Wrap Chokers
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Fig. 6.11 Endless Slings or Grommet

NOTE: Ensure that the clear of the hooks and load
1 Endless Sling
in Double Basket
Hitch Configuration
Endless
or
Grommel
Sling
n
Vertical
Hitch

Configuration

2 Grommet or Endless
Sings in Double Basket
Hitch Configuration

Load

Endless Sling
in Choker Hitch
Configuration

Fig. 6.12 Braided Slings

6-Part Braided Sling 8-Part Braided Sling
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SLINGS

Double Wrap Choker Hitch (Fig. 6.10) isone in
which the rope or chain is wrapped completely
around the load before being hooked into the
vertical part of the sling. This hitch is in full
contact with the load and tends to draw it
tightly together. It can be used either singly on
short, easily balanced loads or in pairs on
longer loads.

Endless Slings or Grommet Slings (Fig. 6.11)
are endless ropes that are made from one
strand of a rope laid or twisted around itself on
each successive loop. There isonly one tuck in
the entire circumference where the two ends
enter the rope. These slings can be used in a
number of configurations, as vertical hitches,
basket hitches, choker hitches and all combi-
nations of these basic configurations. They are
very flexible but tend to wear and deteriorate
more rapidly than the other slings because
they are not normally equipped with fittings
and thus are deformed when bent over hooks
and bear against themselves at the bight.
Braided Slings (Fig. 6.12) are fabricated from
usually 6 or 8 small diameter ropes braided
together to form a single rope that provides a
large bearing surface, tremendous strength
and flexibility in all directions. They are very
easy to handle and almost impossible to kink.
The braided sling can be used in all the stand-
ard configurations and combinations but is
especially useful for basket hitches where low
bearing pressure is desirable or where the
bend is extremely sharp.

SLING ANGLES:

The rated capacity of any sling depends on
its size, its configuration and the angles
formed by the legs of the sling and the horizon-
tal. A sling with two legs that is used to lift a

1000 pound object will have a 500 pound load
ineach legwhentheslingangleis 90°. The load
in each leg will increase as the angle is de-
creased and at 30° the load will be 1000 pounds
in each leg. (Fig. 6.13)

If possible, keep the sling angles greater
than 45°; sling angles approaching 30° should
be considered extremely hazardous and av-
oided at all costs. The sharp increase in load-
ing at low angles is clearly shown in Fig. 6.14.

Some load tables list sling angles as low as
15° but the use of any sling at an angle less than
30° is extremely dangerous. This is not only
because of the high loads associated with
them but because of the effect on the load of an
error in sling angle measurement of as little as
5° Table 6.1 illustrates the effect of a 5° error in
sling angle measurement on the sling load.

You can see that there is almost a 50% error
in the assumed load atthe 15°sling angle. This
ilustrates how cautious you must be in not
only ensuring the angle is greater than 45°, but
the importance of measuring it accurately. The
easiest and most accurate way to determine
the angle is by measuring it with a large
plywood measure graduated in degrees.

SAFE WORKING LOADS:

The remaining sections of this chapter con-
tain many tables of safe working loads. It wouid
be a very difficult task to remember all load,
size and sling angle combinations, but the fol-
lowing rules of thumb work well for estimating
the loads in the most common sling
configurations.

Each of the rules of thumb for a given sling
configuration, material and size, is based on
the safe working load of the single vertical
hitch of that sting. The efficiencies of whatever

TABLE 6.1

EFFECT OF SLING ANGLE
MEASUREMENT ERROR ON LOADS

Assumed Assumed Actual Angle Actual Load Error
Sling Load (is 5° Less Than (Pounds Yo
Angle (Pounds Assumed Angle) Per Leg)

Per Leq)
90° 500 85° 502 0.4
75° 518 70° 532 2.8
60° 577 55° 610 5.7
45° 707 40° 778 9.1
30° 1,000 25° 1,183 18.3
15° 1,932 10° 2,880 490
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Fig. 6.13 Effect of Sling Angle on Sling Load

500 LBS
500 LBS

1000 LBS 1000 LBS 1000 LBS 1000 LBS

Fig. 6.1¢ Effect of Sling Angle on Sling Load
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o 1000 LBS
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1000 LLBS RECOMMENDED
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end fittings are used must also be considered
to determine the capacity of the combination.

—Bridle Hitches (Figs. 6.15, 6.16, 6.17)
Measure the length of sling legs (= L) and
the head room between hook and load (= H).

2-Leg Bridle Hitch

SWL. =S WL. (of single vertical hitch)
=Hx?2
L

Flg. 6.15 Determination of Capacity of 2-Leg Bridle Hitches

SLINGS

3- and 4-Leg Bridle Hitches

S.W.L. = SWL. (of single vertical hitch)
L

Generally, 4-leg bridle hitches should be rated
as 2-leg hitches because there is no way of
knowing that alt four legs are sharing the load.
It is possible for only two legs to carry the load
while the third and fourth merely balance it.

When sling legs are not ol
equal length, use smallesl
H/L ratio.

Fig. 6.16 Determination of Capacity of 3-Leg Bridle Hitch  Fig. 6.17 Determination of Capacity of 4-Leg Bridle Hitch

When qus are not
of equal length
use smallest

H/L Ratio

SWL = SW.L. (of single vertical hitch) x H x 2
L

When legs are not
of equal length
use smallest

{'. Ratio

Load may be carried by only 2 legs
while the third and fourth merely balance
it. Therefore the recommended SWL is

SWL = SWL (of single vertical hitch) x H x 2
L
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RIGGING PROCEDURES AND PRECAUTIONS

Fig. 7.14 On a Rigid Object the Load Could Be Carried On Only 2 Fig. 7.15 Know What the Load In Each Sling Leg will be Before
Legs or Sling While Other Legs Only Serve to Balance. the Lift is Made

Carrying Full Load The tenston
in the most
Balancing heavily loaded
tegsis more
importani than
the total
weight

= | vz

Fig. 7.16
If you force the eye down
Let lhe eye nde higher and keep this angle approx 45° or more
Gel severe loading in slings because of low sling
angles
Incorrect — Cutting action Correct — Use thimbles incorrect — Shackle pin bearing Correct — Shackle pin cannottum
of eye splice on intheeyes onrunming
runningline linecanwork loose
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FIBRE ROPE

Fig. 2.30 Effect of Knots, Bends and Hitches on Rope Strength

Rope Strength = 50% when a bend is tied

Rope Strength = 75% when a hitch is tied

Sharp Bend Reduces Strength by 50%

System Strength = 50% of Rope Strength

Fig. 2.32 System Strength When a Series of Knots and Splices are Tied

P
=
Efficiency = 85%
System Strength = 50% of Rope Strength
Fig. 2.33 Blackwall Hitch Fig. 2.34 Double Blackwall Hitch
—_—
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