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FOR SLING ANGLES OTHER THAN THOSE SHOWN, USE THE RATED 
LOAD FOR THE NEXT LOWER ANGLE OR A QUALIFIED PERSON 

SHALL CALCULATE THE RATED LOAD.

ANGLE OF LOADING OF LESS THAN 30 DEGREES IS NOT 
RECOMMENDED. THE CAPACITY OF A BRIDLE AT A 30 DEGREE 

ANGLE OF LOADING IS SAME AS THE STRAIGHT-LINE HITCH.
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FOR SLING ANGLES OTHER THAN THOSE SHOWN, USE THE RATED 
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SHALL CALCULATE THE RATED LOAD.
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R
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N
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R
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R
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R
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R
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R
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R
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D
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LIFTING  SAFETY TO NEW HEIGHTS
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Weight Tables

1 Cubic Yard=27 Cubic Feet

69.5
Dirt

Concrete

Oak 59
Maple 44

125

45.9
58

53

62.4
   Ethylene Glycol (Antifreeze)

Hickory

Diesel Fuel

Walnut

Crude Oil

Gasoline
Oil

Water

535
500
560
480
710
490
460

200

40
50
30

52.1

38

53.1

Steel Plate per 1'' of 
thickness

Douglas Fir
Pine

Lead
Steel
Tin

Brass
Bronze
Copper

Iron

Weights of Materials (Based on Volume)

Material
Approximate Weight Lbs. Per 

Cubic Ft.
Aluminum 165

LIFTING CRANE SAFETY TO NEW HEIGHTS
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STD X.S. 10 20 30 40 60 80 100 120 140 160
WT. WT. WT. WT. WT. WT. WT. WT. WT. WT. WT. WT.

2" 3.65 5.02 3.65 5.02 7.46
2.5" 5.79 7.66 5.79 7.66 10.01
3" 7.58 10.25 7.58 10.25 14.31

3.5" 9.11 12.51 9.11 12.51
4" 10.79 14.98 10.79 14.98 18.98 22.52
5" 14.62 20.78 14.62 20.78 27.04 32.96
6" 18.97 28.57 18.97 28.57 36.42 45.34
8" 28.55 43.39 22.36 24.70 28.55 35.66 43.39 50.93 60.69 67.79 74.71
10" 40.48 54.74 28.04 34.24 40.48 54.74 64.40 77.00 89.27 104.13 115.65
12" 49.56 65.42 33.38 43.77 53.56 73.22 88.57 107.29 125.49 139.68 160.33
14" 54.57 72.09 36.71 45.68 54.57 63.37 85.01 106.13 130.79 150.76 170.22 189.15
16" 62.58 82.77 42.05 52.36 62.58 82.77 107.54 136.58 164.86 192.40 223.57 245.22

Weights of Seamless and Welded Pipe
Schedule NumberNominal 

Pipe 
Size

Pipe weights shown above are given for a lineal foot of plain end pipe.    To convert lbs/ft to metric: 1 lb/ft = 
1.49 kg/m

STD X.S. 10 20 30 40 60 80 100 120 140 160
WT. WT. WT. WT. WT. WT. WT. WT. WT. WT. WT. WT.

2" 3.65 5.02 3.65 5.02 7.46
2.5" 5.79 7.66 5.79 7.66 10.01
3" 7.58 10.25 7.58 10.25 14.31

3.5" 9.11 12.51 9.11 12.51
4" 10.79 14.98 10.79 14.98 18.98 22.52
5" 14.62 20.78 14.62 20.78 27.04 32.96
6" 18.97 28.57 18.97 28.57 36.42 45.34
8" 28.55 43.39 22.36 24.70 28.55 35.66 43.39 50.93 60.69 67.79 74.71
10" 40.48 54.74 28.04 34.24 40.48 54.74 64.40 77.00 89.27 104.13 115.65
12" 49.56 65.42 33.38 43.77 53.56 73.22 88.57 107.29 125.49 139.68 160.33
14" 54.57 72.09 36.71 45.68 54.57 63.37 85.01 106.13 130.79 150.76 170.22 189.15
16" 62.58 82.77 42.05 52.36 62.58 82.77 107.54 136.58 164.86 192.40 223.57 245.22

Weights of Seamless and Welded Pipe
Schedule NumberNominal 

Pipe 
Size

Pipe weights shown above are given for a lineal foot of plain end pipe.    To convert lbs/ft to metric: 1 lb/ft = 
1.49 kg/m
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LIFTING CRANE SAFETY TO NEW HEIGHTS

Decimals
.1 =   1           .01 =   1           .001 =   1

10 100           1000

To change inches into feet
Divide by 12
e.g. 39 ins. = 39 ft. or 3.25 ft.

12
5/8 ins. = 5/8 ft. or .625 or .052 ft.

12           12

Parts of a foot in decimals
1 in. = .083 ft.
2 in. = .167 ft.
3 in. = .250 ft.
4 in. = .333 ft.
5 in. = .417 ft.
6 in. = .500 ft.

7 in. = .583 ft.
8 in. = .667 ft.
9 in. = .750 ft.

10 in. = .833 ft.
11 in = .917 ft.
12 in. =1.000 ft.

Rounding off
Can be done and be correct enough for the job.
• Generally  use first 4 numbers and the rest

0’s.
e.g. 7,834,421 use 7,834,000

242.346 use 242.3
• If 5th number is 1 to 4 leave 4th number as

is.
If 5th is 5 to 9 add 1 to 4th number
e.g. 65973 use 65970

65976 use 65980

LIFTING  SAFETY TO NEW HEIGHTS



LIFTING CRANE SAFETY TO NEW HEIGHTS

In this example, both  slings support half the load or 500 pounds.
Due to sling angles, a load factor must be applied to account for  
mechanical tension in the slings.  The LOAD ANGLE FACTOR
is calculated as follows.

L = 25’
H = 21.25’

80 Deg. 1.015

Sling Load 
Angle Factor

90 Deg.
85 Deg.

1.000

75 Deg
70 Deg.
65 Deg.
60 Deg.
55 Deg.
50 Deg.

1.155
1.221 5.747

20 Deg.
15 Deg.
10 Deg.

Angle
Sling Load 

25 Deg.
30 Deg.
35 Deg.
40 Deg.

Factor
1.414
1.555

Sling angle is near 60 degrees
500 lbs X 1.176 = 588 lbs per sling

45 Deg.

11.490

1.742
2.000
2.364
2.924

=

3.861

1.176

1.004

5 Deg.1.305

1.104
1.064
1.035

25’
21.25’

1,000 lbs

L
H

L/H=
Load Angle Factor

LIFTING  SAFETY TO NEW HEIGHTS
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LIFTING CRANE SAFETY TO NEW HEIGHTS

Removal From Service Criteria

1. Evidence of heat damage from welding, cutting or
    high voltage or electrical contact.
2. Heated above 1000 degrees F (538 degrees C).
3. Excessive Pitting or corrosion.
4. Evidence of stretch or the lack of ability of the     
    chain to hinge freely.
5. Cracked or deformed master links, couplings or   
    components.
6. Hooks or end fittings are cracked or deformed.
7. Missing or illegible tag.

Specific Usage

NOTE: (Consult your District Policy and/or Site
Plan regarding the use of chain slings.)

- Protect the sling from small D/d ratios. When D/d
ratio falls below 6:1, reduce basket hitch capacities.
- Sling legs shall be straight with no twist.
-DO NOT point load hooks.
When choke hitch ratings are not listed on the sling,
the choke hitch rating shall be 80% of the vertical
hitch capacity.

Alloy Chain Slings
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1.
2.

3.
4.
5.
6.
7. Improperly installed hardware or malfunction of items such as

safety latches, locking devices, swivel bearings and installation
of wire rope clips and wedge sockets.

Cracks, nicks or gouges.
Any modification by cutting or welding.
Substituted shackle pin.
Evidence of heating or bending

Significant deformation.
More than 5% wear in throat or eye of hook and other critical 
areas of hardware.  More than 10% wear in other areas.

Replacement Criteria for Hardware 
Hardware Inspection
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Verbal (Voice) Signals 

Hoisting Boom Swing 
 

Up -"Hoist" Up -"Boom Up" OR Right -"Swing Right" 
"Raise Boom" 

 
Down -"Lower" Down -"Boom Down" Left -"Swing Left" 

OR "Lower Boom" 

 
Travel Telescoping 

 
Forward -"Travel Forward" Out / Extend -"Telescope Out" 
(For Crawlers, Both Tracks)  or -"Extend Boom" 

 
Backward -"Travel Backwards" In / Retract -"Telescope In" 
(For Crawlers, Both Tracks)  or "Retract Boom" 

Verbal Crane Signals 
Verbal signals are necessary when the operator cannot clearly see the signal 
person. This may be due to line of sight or because the distance from the signal 
person is too great to clearly see the signals. 
 
Each series of voice signals shall contain three elements stated in the following 
order: 

• Function and Direction 
• Distance and/or Speed 
• Function and Stop command 

 
Prior to beginning operations, the lift director (if there is one), operator and signal 
person shall contact each other and agree on the voice signals that will be used. 

Up - "Raise Boom"                     Down - "Lower Boom"
                 -or-                                                   -or-
          "Boom Up"                                     "Boom Down"

Out - "Telescope Out"                  In - "Telescope In"

Forward - "Travel Forward"

Backward -"Travel Backward"  

Boom

Travel

Telscope
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