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Unit Objective

After completion of this unit, you will be 
able to deploy a mobile crane safely and 
efficiently during critical US&R operations
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Enabling Objectives
Describe how to plan the lift
Explain the quadrants of operations
Identify what factors add to the load
Explain load chart basics
Demonstrate how to use crane load charts by 
completing example problems
Recall the 20 questions that need to be 
answered when ordering a crane
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Planning the Lift: Needed 
Information

Total load, including all extras
Actual radius—initial + deflection 
Height of lift (building roof?)

Boom over building face
Size and type of load

Type of rigging needed—spreaders, etc.
Final position of load—swing 
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Basic Rigging Plan
(from Crosby Group, Inc.) 

Who is responsible for the rigging?
Have communications been established?

Is equipment in acceptable condition?
Appropriate type, proper identification

Are the working load limits adequate?
What is weight of load?
Where is center of gravity
What is sling angle?
Will there be any side loading?
What is the capacity of the gear?
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Basic Rigging Plan (continued)

Will the load be under control?
Tag line available?
Is there any possibility of fouling?
Clear of personnel?

Are there unusual loadings or conditions?
Wind, temperature, or other?

What are special requirements?
Lifting load off victims?
Where will you drop the load?
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US&R CRANE USE FORM Prepared by: Date: Page of

Situation Name: Date and Time of Lift:

Rigging Task: Task Force Name:

Weather Conditions: Task Force Leader:

Load Description: Crane Operator:

Load Weight: Crane Make & Model:

Block Weight: Crane Serial No:

Rigging Weight: Boom Length:

Jib Weight: Jib Length:

Jib Ball Weight: Jib Position:
Stowed Retracted Offset at

Hoist Line Weight: Size of Counterweights Installed:

Other Weight: Front Outrigger Installed: Yes No

Total Weight: Setup On: Crawlers Outriggers Tires

Lift will be On: On Main Block On Jib Extended Retracted Other

Max. Intended Working Radius Boom Angle: Rated Capacity: Percent of Capacity :
(Total Load / Rated Capacity)

Over Rear: Over Rear: Over Rear: Over Rear:

Over Side: Over Side: Over Side: Over Side:

Over Front: Over Front: Over Front: Over Front:

Hazards: Electrical Fire Underground Other Are Crane Mats, Blocking Reqd:

SKETCH: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . .
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Planning Critical Lifts
(75% Capacity, 20 tons, Tandem, 
Special Risk)

One qualified person in charge
Experienced operators
One qualified signaler (obey ALL stops)
Approved rigging and procedure 
sketches
Pre-lift meeting
All items from Crosby’s list
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Rigger’s Pocket Partner 
Available from landmark engineering

Cost $6.25, (see manual for address)
Detailed checklist for

Worksite
Load
Rigging
Crane
Plan
Multi-crane lifts
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Tandem Lift at OKC

11

National Urban Search & Rescue Response System

Heavy Equipment & Rigging Specialist Training

Carrier Crane Quadrants
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Crawler Crane Quadrants

Over side

Over side

Idler end Drive end

Over side

Over side

Idler end Drive end

Drive endIdler end Idler end Drive end

Type 1                     Type 2
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On Rubber On Outriggers

Rough Terrain Quadrants

Over 
side

Over 
side

Over 
front

Over 
front

Over 
side

Over 
side

Over 
rear

Over 
front
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Eff. radius

Boom Deflection 
Adds to Radius
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Rapid hoisting
and sudden stopping
can SIGNIFICANTLY
increase load

Impact Loading 
Adds to Load



US&R Heavy Equipment & Rigging Specialist Training 
Module 3 Unit 1:  Crane Load Charts                             May08

6

16

National Urban Search & Rescue Response System

Heavy Equipment & Rigging Specialist Training

Line speed        Stopping distance

In 10-ft free fall, can attain 1500 ft/min

Increase in Hook Load
Based on Line Speed & Stopping Distance

Ft/Min 10 ft 6 ft 2 ft
200 2% 3% 9%
400 7% 12% 34%
600 16% 26% 78%
800 28% 46% 138%
1000 43% 72% 215%
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Effective load includes: net load, hoist line, hook 
block, and rigging—and deductions for jib, boom 
extension, and ball—if installed or stowed on boom

Net
load

Net
load

Effective Load – Main Block
All Load on Boom below Tip
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Effective load includes: net load, weight of headache 
ball and jib line, rigging, and deductions for main hook 
block and hoist line

Net
load

Net
load

Effective Load – Whip Line
All Load on Boom below Tip
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If jib is erected, its effective load is LARGER than it’s 
actual weight. See Load Chart
If jib is stowed, its effective load is SMALLER  than its 
actual weight. See Load Chart

Effective Load – from Jib
Depends on how it is configured
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Crane Capacity
Load moment indicator is safety device, NOT 
a lift capacity indicator 

Should measure load on hook
Good safety check at initial lift off

Don’t use signs of tipping as indicator
Max capacity at min radius normally depends on 
strength of components 
Operator may not notice point when crane starts 
to tip and/or be able to recover
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Mobile Crane
Charts
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3 Basic Crane Chart Configurations 

Boom extension—no jib
Lifting from main load line but with 
boom extension or jib installed
Load lifted with boom extension or jib
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Crane Capacity Chart Input 
Type of crane base
Crane configuration

Including counterweight and number of parts of line
Quadrants of operation
Length of boom
Angle of boom
Load radius
Weights of additional equipment

Not including rigging, impact, etc.
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Feet     32      36      44    50 
12 60,000 50,000 45,800 42,800 
15 46,500 42,000 40,000 37,000 
20 34,000 32,000 31,000 29,500 
25 25,000 25,000 25,000 25,000 
30  18,000 18,000 18,000 
35   15,200 15,200 

 

 

Capacity Chart Example

Shaded area governed by strength

Radius                       Boom Length
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Radius                       Boom Length

Above line governed by strength

Capacity Chart Example

Feet     32      36      44    50 
12 60,000 50,000 45,800 42,800 
15 46,500 42,000 40,000 37,000 
20 34,000 32,000 31,000 29,500 
25 25,000 25,000 25,000 25,000 
30  18,000 18,000 18,000 
35   15,200 15,200 
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Radius                        Boom Length

*Values governed by strength

Feet     32      36      44    50 
12 60,000∗ 50,000∗ 45,800∗ 42,800∗ 
15 46,500∗ 42,000∗ 40,000∗ 37,000∗ 
20 34,000 32,000∗ 31,000∗ 29,500∗ 
25 25,000 25,000 25,000 25,000 
30  18,000 18,000 18,000 
35   15,200 15,200 

 

 

Capacity Chart Example
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Crane Chart Rules

If radius or boom length is between 
chart values, USE NEXT HIGHER VALUE
DO NOT GUESS
DO NOT INTERPOLATE

Actually should be straight line 
interpolation if load is below the strength-
determined part of the chart
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Crane Capacity Nomenclature 
Boom length = center of boom hinge pin to 
center of sheave pin (main load line)
Radius = horizontal distance from center of 
rotation axis to center of suspended load
Boom angle = angle between horizontal and 
centerline of boom (radius governs)
Maximum capacity = all load below the boom
Boom point elevation = distance from level 
ground to center of boom tip
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Range 
Diagram 
Example
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Calculating Capacity 
Boom capacity without attachments
Boom capacity with attachments
Jib capacity

Tipping capacity from boom chart 
Jib strength capacity from jib chart based 
on jib offset or jib to ground angle

Check chart notes for all deductions
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Example A
CA TF-3 40-Ton 
Hydro Truck Crane
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Example A Grove 40Ton Hydro Truck Crane
(Addendum 1, on Outriggers)

530

300

1100
70

32-ft lattice boom extension, removed
(Pinned section retracted, 81-ft boom max)  
With 45-ton, 3 sheave block = 1,100 lb
From chart on page - Grove40 5 of 6
Aux boom head + 7½ ton ball = 530 lb                           
Slings, rigging = 70 lb
Line from tip (1.5 plf x 50 ft x 4)= 300 lb
TOTAL COMPONENTS = 2,000 lb

Example A - Component Weight,
Grove 40-Ton Hydro Truck Crane

5 to 1

Removed

Grove40 5 of 6
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Example A1 - Grove 40-Ton Hydro  

What is the max load capacity on 
outriggers, 360 deg (if front jack)?

At 30-ft, 40-ft, 50-ft and 60-ft radius?                 
(page Grove40 3 of 6)

Example A - Grove 40T Hydro Grove40 3 of 6
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Example A1 - Grove 40-Ton Hydro
What is the max load capacity on outriggers, 
360 deg (if front jack)?

At 30-ft, 40-ft, 50-ft and 60-ft radius?
(page Grove40 3 of 6)
30 ft =   20,560 – 2000 = 18,560 lb
40 ft =   11,410 – 2000 =   9,410 lb
50 ft =     6,630 – 2000 =   4,630 lb
60 ft =     4,090 – 2000 =   2,090 lb
(if power pinned sect is extended)
50 ft =     8,750 – 2000 =   6,750 lb   
60 ft =     5,650 – 2000 =   3,650 lb    
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Example A2 - Grove 40-Ton Hydro

What is the max load capacity on 
outriggers, over rear?

At 30-ft, 40-ft, 50-ft and 60-ft radius?                 
(page Grove40 4 of 6)

Example A - Grove 40 Ton Hydro Grove40 4 of 6
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Example A2 - Grove 40-Ton Hydro
What is the max load capacity on outriggers, 
over rear at a 30-ft, 40-ft, 50-ft and 60-ft radius 
(page Grove40 4 of 6)?

30 ft =   25,200 – 2000 =   23,200 lb
40 ft =   15,190 – 2000 =   13,190 lb
50 ft =   10,000 – 2000 =     8,000 lb
60 ft =     6,650 – 2000 =     4,650 lb
(if power pinned sect is extended)
50 ft =     9,930 – 2000 =     7,930 lb   
60 ft =     7,680 – 2000 =     5,680 lb    
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Example A - Areas of Operation
Grove 40-Ton Hydro Truck Crane

Grove40 5 of 6
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Example B - CA TF-3,  15-Ton R.T.
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(27- to 70-ft boom with all extensions removed)  
With 22-ton, 3 sheave block = lb
From chart on page Grove15T R.T. 3 of 9
Aux boom head + 5-ton ball =        lb                          
Slings, rigging =        lb
Line from tip (1.0 plf x 35ft x 4) =        lb
TOTAL COMPONENTS = lb

Example B Grove 15Ton Hydro R.T. Crane
(Addendum 2)
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5.6 to 1 SF

Extensions
are

Removed

Grove15T R.T. 3 of 9

Example B Grove 15Ton Hydro R.T. Crane
(Addendum 2)
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Example B1 - Grove 15-Ton R.T.  

What is the max load capacity on 
outriggers, 360 deg?  

At 20-ft, 30-ft, 40-ft and 50-ft radius?                 
(page Grove15T R.T. 4 of 9)

Grove15T R.T. 
4 of 9
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Example B1 - Grove 15-Ton R.T.
What is the max load capacity on 
outriggers, 360 deg?  

At 20-ft, 30-ft, 40-ft and 50-ft radius?                 
(page Grove15T R.T. 4 of 9)
20 ft = 20,200 – 1,000 = 19,200 lb
30 ft = 10,400 – 1,000 =   9,400 lb
40 ft =   6,630 – 1,000 =   5,630 lb
50 ft =   4,410 – 1,000 =   3,410 lb
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Example B2 - Grove 15-Ton R.T.

What is the max load capacity pick and 
carry over front?   

At 20-ft, 30-ft, 40-ft and 50-ft?
(page Grove15T R.T. 6 of 9)

Grove15T R.T. 
6 of 9
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Example B2 - Grove 15-Ton R.T.
What is the max load capacity pick and carry 
over front?  

At 20-ft, 30-ft, 40-ft and 50-ft?
(page Grove15T R.T. 6 of 9)
20 ft = 8,520 – 1,000 =     7,000 lb
30 ft = 4,120 – 1,000 =     3,120 lb
40 ft = 2,270 – 1,000 =     1,270 lb
50 ft = 1,230 – 1,000 =        230 lb
Also same for on rubber over front 
(Grove15T R.T. 5 of 9)
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Example B3 - Grove 15-Ton R.T.
What is the max load capacity on 
rubber, 360 deg?   

At 20-ft, 25-ft, 30-ft and 35-ft?
(page Grove15T R.T. 5 of 9)

Grove15T R.T.  5 of 9
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Example B3 - Grove 15-Ton R.T.
What is the max load capacity on rubber, 360 
deg?      

At 20-ft, 25-ft, 30-ft and 35-ft?
(page Grove15T R.T. 5 of 9)
20 ft = 4,330 – 1,000 =    3,330 lb
25 ft = 2,790 – 1,000 =    1,790 lb
30 ft = 1,870 – 1,000 =       870 lb
35 ft = 1,240 – 1,000 =       240 lb
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Example B  
Areas of 
Operation
Grove 15-Ton R.T.

Grove40 5 of 6

54

National Urban Search & Rescue Response System

Heavy Equipment & Rigging Specialist Training

Ordering a Crane
When you contact a rental source of 
heavy lift equipment, or a crane 
contractor, he or she will be very willing 
to assist you in obtaining the proper 
piece of equipment to do the job 
required
However, you need to be prepared
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Ordering a Crane (continued)

When called, the staff will start asking 
questions that will permit them to give 
you what you need
If you have answers to the following 20 
questions, you will be well prepared for 
the agent's questions
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Twenty Questions
1. Who are you, and what are you doing?
2. How quickly do you want a machine?
3. What do you intend for this machine to do?

Pick and swing
Pick and carry
Lift large objects at small distance
Lift small objects at large distance

4. Will multiple machines be needed? (second 
one to set up primary machine)
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Twenty Questions (continued)

5. What are the capabilities of the on-site 
crew? Is it qualified to assist with 
setup?

6. If this machine is used for a single task, 
what is the load weight and what is the 
distance from the crane’s center pin?
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Twenty Questions (continued)

7. If this is for multiple tasks, what are several 
combinations of load and distance?  

Max load/min distance
Max distance/min load
Possible mid load/mid distance

8. Will this require pick and carry capability?
9. What are the limits of room available for 

operation of the machine?  
Overhead clearance
Tail swing clearance
Underground obstructions
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Twenty Questions (continued)

10. Is there a place to assemble a boom (if 
lattice) and crane (counterweights) including 
room for assisting crane?

11.Are there limitations on delivery of crane or 
parts such as posted bridges, low 
clearances, and underground utilities?

12.What areas of operation are anticipated, such 
as over rear, over side, over front, and on 
rubber?
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Twenty Questions (continued)

13.Are two crane (simultaneous) picks 
anticipated?

14.Will work be performed on a continuous     
(24-hr) basis? 

Will adequate auxiliary lighting be provided?

15.Will radio communication be required to 
control load?

Are dedicated radios available?
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Twenty Questions (continued)

16.How much boom is required?  
Are special boom features (offset, open throat) 
needed?

17.What size hook block is needed?  
Are shackles to fit hook available?

18. Is jib needed? What length? Offset? Load?
19.Are additional rigging components needed?

Load cell, lift beams, slings, shackles?          
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Twenty Questions (continued)

Last and probably most important

20.Who is the contact person and the 
person directing the rigging 
operations?
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Enabling Objectives - Review 
Understand how to plan the lift
Be familiar with quadrants of operations 
Know what factors add to the load
Understand load chart basics
Complete load chart example problems
Review examples of crane load chart in the 
addendum
Be familiar with the 20 questions for ordering 
a crane—study on own  
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Evaluation

Please complete the evaluation form for 
Module 3 Unit 1: Crane Load Chart 
Basics
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STUDENT MANUAL 
HEAVY EQUIPMENT AND ADVANCED RIGGING COURSE 

MODULE 3 
UNIT 1: CRANE LOAD CHART BASICS 

 

Unit Objective After completion of this unit, you will be able to deploy a 
mobile crane safely and efficiently during critical US&R 
operations. 

Enabling Objectives You will: 

• Describe how to plan the lift; 

• Explain the quadrants of operations; 

• Identify what factors add to the load; 

• Explain load chart basics; 

• Demonstrate how to use crane load charts by completing 
example problems; and 

• Recall the 20 questions that need to be answered when 
ordering a crane. 
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I. Introduction 
The intent of this section is to discuss the use of crane charts, both load and range. These charts 
should be included on board every crane in service in the U.S. 

In order to interpret these charts properly, we will first discuss the information that must be 
collected and the limitations that must be understood. The following examples of crane load 
charts are included in the addenda at the end of this section: 

• Addendum 1 – Grove 40-Ton Hydro Truck Crane  

• Addendum 2 – Grove 15-Ton Rough Terrain Crane  

• Addendum 3 – P&H, 65-Ton Hydro Truck Crane  
 

 

II. Planning the Lift 
Every lift should be considered carefully, and some sort of a lifting plan should be formulated 
and discussed (and in critical situations, recorded) among all participants. The participants in a 
US&R incident will include: 

• The crane operator and his rigging crew; 

• The Heavy Equipment and Rigging Specialist (HERS); 

• The Structures Specialist (StS); 

• The Operations and Rescue Squad Leader in the affected area; 

• All other task force personnel in affected area, including the Safety Officer; 

• The Task Force Leader; and 

• The Incident Commander or other person with his responsibility. 
In order to formulate the lifting plan, needed information must first be determined based on 
responses to the following questions: 

• What is the load and how far is it from the crane? 

• How high does the crane need to reach to pick up and carry the load? 

• How big is the load and how to attach to it? 

• What will be the initial and final positions of the load? 
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Basic Rigging Plan 
The basic rigging plan should include the answers to the questions listed below. Not all the items 
will be important for every lift, but ALL should be considered. A form for recording this and 
additional information for a US&R incident is presented later. Consider the following questions: 

• Who is responsible for the rigging?  

• Have communications been established? 

• Is equipment in acceptable condition and is the appropriate type with proper 
identification? 

• Are the working load limits adequate? 

♦ What is the weight of the load? 

♦ Where is the center of gravity? 

♦ What is the sling angle? 

♦ Will there be any side loading? 

• What is the capacity of the gear? 

• Will the load be under control? 

♦ Is a tag line available? 

♦ Is there any possibility of fouling? 

♦ Is the area clear of personnel? 

• Are there unusual loadings or conditions? 

♦ Wind, temperature, or other? 

• What are special requirements? 

♦ Lifting load off victims? 

♦ Where will you drop the load? 
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Critical Lifts 

Critical lifts are defined as those with: 

• A load greater than 75 percent of crane’s rated capacity, 

• A load of 20 tons or more, 

• A tandem lift, 

• Significant risk of release of hazardous material, 

• Unacceptable risk of personal injury, and 

• Work in confined areas where miscalculations could jeopardize other operations or the 
safety of individuals. 

Most lifts at a US&R site during the rescue phase should be considered critical lifts. 
Requirements of a critical lift include: 

• Experienced operators who have been trained to operate the specific equipment being 
used; 

• Only one qualified signaler shall be used, though an operator shall obey a STOP signal no 
matter who gives it; 

• The procedure and rigging sketches shall be reviewed and approved by the responsible 
manager prior to making the lift; and 

• A pre-lift meeting involving all participating personnel shall be conducted, and the 
plan/procedure shall be reviewed, with all questions being resolved. 

A Rigger’s Pocket Partner is a very useful set of checklists to use for all critical lifts and is 
recommended for use at US&R disaster sites. Its checklists cover the following topics: 

• The work site, 

• Load, 

• Rigging, 

• Cranes,  

• The plan, 

• Multiple crane lifts, and 

• Line, shackle, and sling weight estimators. 
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A Rigger’s Pocket Partner is available from: 

Landmark Engineering Services, Ltd. 
2489 Rice St., Suite 204 

Roseville, MN 55113-3723 
 (651) 482-9750  

Cost postpaid is $6.25 each. 
 

III. Quadrants of Operation 
Quadrants of operations (sometimes referred to as areas of operation or working areas) refer to 
the four sectors of a circle in which a crane boom (when viewed from above) can be positioned 
to lift a load. They are: 

• Rear, 

• Each Side, and 

• Front. 
The different types and configurations of mobile cranes have different limitations placed on their 
capacities (by the manufacturer), depending on where the boom is positioned. Diagrams showing 
areas of operation and the limits placed on them should be included with or as a part of any 
crane’s loading charts.   

Most truck cranes can lift at their maximum capacity, with their outriggers fully extended and 
their booms positioned over rear and over side. Some, especially more recent all-terrain 
hydraulic truck cranes, can lift with no reduction in capacity in all directions (lift over 360 
degrees). Truck cranes that operate over 360 degrees usually have a stabilizer (a single outrigger 
that extends from the front of the truck). With outriggers retracted (on rubber), most truck 
cranes are limited to lifting over rear only. 

Crawler cranes have their quadrants defined in a slightly different manner (one from the other), 
but most load charts for these cranes list the capacities as being the same for all quadrants (over 
360 degrees). 
Rough terrain cranes have their quadrants defined similar to truck cranes, except the rough 
terrain cranes normally lift best over front (as opposed to over rear for truck cranes). These 
smaller cranes may have listed capacities with outriggers 0 percent, 50 percent, and 100 percent 
extended. On-rubber capacities may be listed for over front (pick and carry) as well as 360 
degrees. 
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IV. Factors Adding to Load 
The following factors need to be considered for all lifts and are extremely important for critical 
lifts. 

Boom Deflection 
Boom deflection occurs because of deflection of the boom as a result of: 

• Pendant stretch, 

• Member shortening or bending, 

• Soil compression, and 

• Tire deflection (on rubber lifts). 
On critical lifts, the radius should be re-measured after the load has been raised slightly; the 
crane capacity should then be re-evaluated.  

Impact Loading 
Even though a load is raised and lowered by a crane, the load capacity chart is based on static 
(load is stationary) loading. 
The operator normally starts and stops the load very gradually so as not to add significant load 
resulting from acceleration. Starting and stopping the load gradually is not always possible, 
especially in US&R situations. Sometimes the load may need to be released and fall free. There 
may be other circumstances in which the load needs to be raised quickly, especially as large 
chunks of debris are being cut loose. 

The following table gives values for increase in load depending on stopping (or starting) 
distance. It should be noted that an object that is allowed to fall freely for only a short distance 
can attain a great speed. 
 

Ft/Min 10 ft 6 ft 2 ft 

200  2%  3%  9% 

400  7%  12%  34% 

600  16%  26%  78% 

800  28%  46%  138% 

1000  43%  72%  215% 
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Actual Weight Versus Effective Load 
For most crane load charts, anything hanging below the boom tip is considered as load. 
If the jib is erected and the lift is from the main block, the jib’s effective load is LARGER than 
its actual weight because its center of gravity is beyond the boom tip. 
In the case of a hydraulic boom with the jib in the stowed (swing away) position, its effective 
load is actually less than actual weight since the CG is below the tip. Check load charts carefully 
for this data. 

Gross Load on the Boom 
As previously stated, when lifting with the main boom and reading a load chart, you find that the 
total load capacity is the load that is usually being listed. 
The total load for any lift using the main boom should include: 

• The net load being lifted; 

• Hoist line below the boom tip; 

• Hook and block; 

• Rigging; and 

• Deduction for jib, boom extension, and ball (if installed or stowed on boom). 

Gross Load on the Jib 
The total load for any lift using the jib (boom extension) should include: 

• The net load being lifted, 

• The weight of the headache ball and jib line, 

• Rigging, 

• Deductions for the main block and main hoist line. 

Crane Capacity Warnings 
Cranes are not very forgiving when overloaded. We cannot rely on signs of tipping as a warning 
of overload, especially when operating near capacity and at high boom angles. Structural failure 
normally governs under these conditions. 

Load Moment Indicators (LMI) are safety devices and should not be used as lift capacity 
indicators. 

Carefully measure the load plus the load radius and use the crane load charts to plan the lift. 
Some cranes may be able to measure the load on the hook. This should be used as a safety check 
or to help locate the CG of odd shaped loads. A portable load-indicating device may also be 
attached between the hook and load to measure the total lift or each attachment to the load.   
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V. Crane Chart Basics 
Basic Chart Configurations 
Three basic chart configurations include: 

• Boom extensions—no jib; 

• Lifting with main load line, with extensions or jib installed; and 

• Lifting with boom extension or jib.  

Crane Capacity Chart Information 
The following information is required to use the charts: 

• Type of crane base: 

♦ Outriggers fully extended (also 0 percent and 50 percent extended for some) and 

♦ On rubber. 

• Crane configuration: 

♦ Size of counterweights, with or without (some cranes have several different 
configurations of counterweights); 

♦ Type of boom tip (open throat, hammerhead, etc.); and 

♦ Numbers of parts of line. 

• Quadrants of operations—over rear, over side, over front, 360 degrees. 

• Length of boom—especially for lattice boom cranes. 

• Angle of boom—especially for jibs. 

• Load radius—always measure it (laser range finder, throw tape and measuring tape). 

• Weights of additional equipment—not including rigging, impact, etc.   

Capacity Chart Example 
Crane charts indicate when structural strength or overturning governs a particular value in three 
different ways. 

• The shaded areas of the chart are governed by structural strength. 

• Areas above the line are governed by structural strength. 

• The values with asterisks are governed by structural strength. 

♦ Remember that structural strength values are usually based on a Safety Factor (SF) of 
about 3, while overturning is based on an SF of 1.25 to 1.33. 
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Crane Chart Rules and Nomenclature  
Normally applied rules (intended to be conservative) are: 

• If the radius is in between chart values, use the next higher value (the longer length); 

• Do not guess; and 

• Do not interpolate. 

♦ There should be a straight-line interpolation between values when the load is 
determined by overturning. 

♦ In critical emergency situations, proper interpolation will probably be justified. 
The crane capacity nomenclature involves the following terms: 

• Boom length: from the center of the boom hinge pin to the center of the sheave pin (main 
load line); 

• Radius: horizontal distance from the center of the rotation axis to the center of the 
suspended load; 

• Boom angle: angle between the horizontal and the centerline of boom (radius governs); 

• Maximum capacity: all below the boom; and 

• Boom point elevation: distance from level ground to center of boom tip. 

Range Diagram  
A range diagram should be included with the crane load charts and is useful in determining:  

• The maximum height of the boom tip and 

• The length of the boom required to reach a particular load, especially when the load is 
located behind some sort of a wall or other obstruction. 

Calculating Capacity 
In reading the load chart, you must be careful to understand all items that may apply. 

Is the boom capacity given with and without attachments? 
The jib capacity will be based on more than one section of the charts. 

• The tipping capacity will be based on the radius in the boom chart. 

• Find the jib capacity in the jib chart based on the: 

♦ Jib offset and 

♦ Jib-to-ground angle. 

• The least value will govern.   
Read ALL chart notes to be sure you have taken all the necessary deductions. 
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VI. Crane Chart Example Problems 
Example A: Grove 40-Ton Hydro Truck Crane (see Load Chart Addendum) 
In Example A, the main block has been reeved with 4 parts of line, and from the reeving 
information on page Grove40 5 of 6, we can find that the permissible pull for one part of line is 
12,920 lb. Therefore, the max capacity of the crane as reeved (based only on the line pull) is 
52,680 lb.   

• The crane has an 81-ft maximum boom, a 45-ton main load block, with the 32-ft lattice 
extension removed, the pinned section retracted, auxiliary boom head + 7.5-ton ball and 
outriggers will be fully extended. 

• From page Grove40 5 of 6, the 45-ton block weighs 1,100 lb. The auxiliary head is 190 
lb, the 7.5-ton ball is 338 lb, and we estimate that the slings weigh 70 lb and the line 300 
lb. 

• The total weight of all the lifting components at the boom tip is, therefore,  2,000 lb ( The 
70 lb for slings has been rounded up to make the total an even 2,000 lb). 

Determine 
Example A -1  determine what the maximum load capacity is on outriggers at 360 degrees for a 
30-, 40-, 50-, and 60-ft radius (net load). 

• Go to page Grove40 3 of 6 and determine the total capacity for each radius. 

• You should note that the crane’s capacity is reduced by about half for each increase of 10 
ft in radius and that the capacity can be increased if the pinned section is extended at radii 
of 50 and 60 ft.  

• Note that the pinned section of boom may only be extended before the lift, when the 
boom is fully retracted. 

Example A-2  What is maximum load capacity on outriggers lifting over the rear at a 30-, 40-, 
50-, and 60-ft radius (net load)?  

• Go to page Grove40 4 of 6 and determine the total capacity for each radius. 

• You find similar results; however, the capacity is a minimum of 25 percent greater, 
indicating that if this capacity is needed, the crane needs to be appropriately positioned.  

What is the max load capacity on outriggers over rear at a 30-ft, 40-ft, 50-ft, and 60-ft radius 
(page Grove40 4 of 6)?  And 50 ft if power pinned sect is extended 

• 30 ft =   
• 40 ft =   
• 50 ft =  
• 60 ft =                                     50 ft power pin extended =     

See the last page of this manual for the answers to Examples A & B 
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Example B: Grove 15-Ton Rough Terrain Hydro Crane (see Load Chart Addendum) 

• (27- to 70-ft boom with all extensions removed)   

• With 22-ton, 3 sheave block  = 499 lb 
(from chart on page Grove15T R.T. 3 of 9) 

• Aux boom head + 5-ton ball  = 317 lb                            

• Slings, rigging      = 44 lb 

• Line from tip (1.0 plf x 35 ft x 4) = 140 lb 
TOTAL COMPONENTS     = 1,000 lb 
We know that the main block has been reeved with four parts of line, and from the reeving 
information on page Grove15T R.T. 3 of 9, we can find that the permissible pull for one part of 
line is 8,074 lb. Therefore, the maximum capacity of the crane as reeved (based only on the line 
pull) is 32,296 lb.   

• The crane has a 70-ft maximum, 22-ton main load block, lattice extension removed, 
auxiliary boom head + 5-ton ball.  

• On page Grove15T R.T. 3 of 9, you find that the 22-ton block weighs 499 lb. The 
auxiliary head is 145 lb, the 5-ton ball is 172 lb, and we estimate that the slings weigh 44 
lb and that the line weighs 140 lb. The total weight of components is 1,000 lb. 

Determine 
Example B-1 what is maximum load capacity on outriggers at 360 degrees for a 20-, 30-, 40-, 
and 50-ft radius (net load)? 
Go to page Grove15T R.T. 3 of 9, and determine the total capacity for each radius. 

• As for the Grove 40-ton, this crane’s capacity is reduced by about half for each increase 
of 10 ft in radius. 

Example B-2  what is maximum load capacity for pick and carry, lifting over the front, for a 20-, 
30-, 40-, and 50-ft radius (net load)? 

• Go to page Grove15T R.T. 6 of 9, and determine the total capacity for each radius. 

• You find a much smaller capacity, as expected.  

• Note that you could use the outriggers to pick a 7,000-lb load at a 30-ft radius from the 
side, then swing the load over the front, boom in to 20 ft, and safely pick and carry the 
load to another location. 

Example B-3   what is the maximum load capacity on rubber at 360 deg at a 20-, 25-, 30-ft, and 
35-ft radius (Grove15T R.T. 5 of 9)?  

 
See the last page of this manual for the answers to Examples A & B
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Additional - Example 1 (not covered in PowerPoint presentation) 
The first part of the example is to determine how many parts of line are required to lift a 
20,000-lb load and the other required components, using the P&H 65-ton crane in Addendum 3. 

• The crane has 8,500-lb counterweight, a 65-ton main load block, a telescopic 40- to 60-ft 
lattice extension stowed, pinned section retracted, and outriggers fully extended. 

• On page P&H65-12, Chart 15, you find that the 65-ton block weighs 1,320 lb, and you 
estimate that the slings weigh 300 lb. 

• The total weight on the lifting rope at the block is, therefore, 21,620 lb. 

• On Chart 2, page P&H65-5, you find it requires 2 parts of line to lift 30,000 lb (note that 
there is no reduction for friction). 

Next, for Example 1, we need to find the deduction for ALL components for this P&H 65-ton 
crane. 

These are listed as 2,100 pounds (found in Chart 15, page P&H65-12). 
The above makes needed total lift capacity = 22,100 lb.  

Determine 
What is the MAXIMUM RADIUS to lift this load? 

On Chart 4, page P&H65-7, you find the load ratings with pinned section retracted, 8.5-ton 
counterweights, at a 40-ft radius, we can lift 24,200 lb over side and 25,300 over end.  

What is maximum height to which the hook can be raised with this load at 40-ft radius? 

• On the same chart, at a maximum boom length of 97.3 ft we find we can lift 22,700 lb at 
an angle of 64 degrees (longest boom length will produce the highest hook). 

• Go to page P&H65-6, Chart 3, Crane Range Diagram, and read that the tip of the 97.3-ft 
boom reaches a height of 97 ft. Subtract 7 ft for the hook (from picture); therefore, the 
height to hook is 90 ft.  

Additional - Example 2 
This example uses the same crane with the same configuration as in Example 1. 

• An emergency lift of 3,000 lb needs to be made in which outriggers cannot be used. Lift 
ON TIRES. 

• What is the maximum radius to lift this load, on tires, over rear? 

• Total load is 3,000 lb + 2,100 lb components = 5,100 lb. 

• On Chart 12, page P&H65-11 (Load Ratings with an 8,500 lb Counterweight), you find 
you can lift 5,500 lb at a 40-ft radius. 

• What is maximum radius to lift this load, on tires, over the side? 

• On the same chart, you find you can lift 5,800 lb at a 25-ft radius. 
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Additional - Example 3 
This example involves P&H 65-ton crane, with 8,500-lb counterweight, a 65-ton main load 
block, a 40- to 60-ft telescopic lattice boom extension (jib) erected and set at 0-deg, 17-deg, or 
30-deg offset, and a single ¾”-line, with the 8.5-ton ball. The main boom’s pinned section has 
been extended, with the load on the extension (jib).  
Note that when the main boom’s pinned section is extended, the main boom length becomes 126 
feet. Also note that this crane may be assembled with a 40-ft lattice boom extension, a 60-ft 
lattice boom extension, or the 40- to 60-ft telescopic boom extension that we are using in this 
problem. All of these extensions may be assembled on the main boom with or without the pinned 
section being extended. 

The weight of all required deductions, from Chart 15, page P&H65-12, is 1,200 lb. The 
estimated weight of the line and rigging is 400 lb. Total deductions = 1,600 lb. 

Note that the weight of the main boom’s pinned section is accounted for in the load chart (just as 
for all configurations of the main boom). 

What is net crane capacity for a load that is at a 100-ft radius over the rear, on outriggers? 
On Charts 5, 6, and 7, pages P&H65-7 and 8, the maximum capacity at a 100-ft radius for pinned 
section extended, with a 40- to 60-ft telescopic jib is given in Chart 6 (17-deg offset): 

• The 5th table section from right = 4,300 lb. 

• The boom angle is at 57 degrees. 

• Therefore, net capacity is 4,300 lb – 1,600 lb = 2,700 lb. 
Note that if we had assembled the crane with the 40-ft lattice extension (not the 40- to 60-ft 
telescopic jib), and the main boom’s pinned section is extended, the maximum capacity at a 100-
ft radius is given in Chart 6: 

• The 4th table section from right = 5,100 lb. 

• The boom angle is also 57 degrees. 

• The net capacity is 5,100 lb – 1,600 lb = 3,500 lb. 
(From Chart 15, the deduction is the same 1,200 lb + the additional 400-lb rigging.) 

For the same setup, if we did not use a jib and wanted to lift a load from the main boom with the 
pinned section extended and the jib stowed, the maximum capacity at a 100-ft radius is given in 
Chart 5: 

• The 1st table section from right = 3,700 lb. 

• The boom angle is down to 35 degrees. 

• The net capacity is 3,700 lb – 1,800 lb = 1,900 lb. 

(From Chart 15, the deduction is 1,600 lb when lifting from main boom, 65-ton block and 40- to 
60-ft jib stowed + 400-lb rigging).
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With either of the jibs erected, will the boom reach over a 90-ft high wall that is 50 ft from 
the center of rotation and pick this load? 

• According to Chart 3, Crane Range Diagram, with the main boom at 57 deg, the boom 
will clear about 95 ft; therefore, the answer is YES! 

• Note that we are in the main boom (straight) part of the range diagram. 
You can see that the load charts are more complicated and that there are more variables if a jib is 
used.  
However, the use of a boom extension (jib) does allow a crane to extend its ability to pick a load 
over a high wall or the face of a building. This may be useful in some US&R situations and 
requires that we become familiar with each crane’s unique configurations.    

We should now review the questions to ask when ordering a crane on the following page and 
also the addenda showing the crane load charts. 

VII. Ordering a Crane for a US&R Incident 
20 Questions to Answer When Ordering a Crane 
When you contact a rental source of heavy lift equipment, they will start asking questions to 
permit them to give you what you need. If you can have answers to their questions ready 
beforehand, you will speed the process considerably. If you have answers to the following 
questions, you will be well prepared for the rental agent’s questions. 

1. Who are you, and what are you doing? 

2. How quickly do you want a machine? 
3. What do you intend for this machine to do? 

♦ Pick and swing and/or pick and carry 

♦ Lift large objects at small distance 

♦ Lift small objects at large distance 
4. Will multiple machines be needed (such as a second machine to set up primary machine)? 
5. What are the capabilities of the on-site crew? Are they qualified to assist with setup? 

6. If this machine is for a single task, what is the load weight and what is the load radius?  
7. If this is for multiple tasks, what are several combinations of load and distance (max 

load/min distance, max distance/min load, possible mid load/mid distance)? 
8. Will this task require pick and carry capability? 

9. What are the limits of room available for operation of the machine (overhead clearance, 
tail swing clearance, and underground obstructions)? 

10. Is there a place to assemble a boom (if lattice) and crane (counterweights), including room 
for assisting crane? 
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11. Are there limitations on delivery of crane or parts, such as  posted bridges, low clearances, 
and underground utilities? 

12. What areas of operation are anticipated (over rear, over side, over front, and on rubber)? 

13. Are two crane (simultaneous) picks anticipated? 
14. Will work be performed on a continuous (24-hour) basis?  Is auxiliary lighting available? 

15. Will radio communication be required to control the load? Are dedicated radios available? 
16. How much boom is required? Are special boom features (offset, open-throat) needed? 

17. What size hook block is needed? Are shackles to fit hook available? 
18. Will jib be needed? What length? Offset? Load? 

19. Are additional rigging components needed (load cell, lift beams, slings, shackles)? 
20. Who is the contact person and who is the person directing the rigging operations? 

 

VIII. Unit Summary 
Enabling objectives review: 

• Described how to plan the lift; 

• Explained quadrants of operations; 

• Identified what factors add to the load; 

• Explained load chart basics; 

• Demonstrated how to use crane load charts by completing example problems; and 

• Recalled the 20 questions that need to be answered when ordering a crane. 
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Answers to Example A  
Ex. A-1 
What is the max., net load capacity on outriggers for 360 degrees at a 30-ft, 40-ft, 50-ft, and 60-ft 
radius (page Grove40  3 of 6)? 

• 30 ft =  20,560 – 2,000 = 18,560 lb 
• 40 ft =  11,410 – 2,000 = 9,410 lb 
• 50 ft =   6,630 – 2,000  = 4,630 lb 
• 60 ft =   4,090 – 2,000  = 2,090 lb  
• 50 ft =   8,750 – 2,000  = 6,750 lb  (if power pinned sect is extended) 

Ex. A-2 
What is the max., net load capacity on outriggers over rear at a 30-ft, 40-ft, 50-ft, and 60-ft 
radius (page Grove40 4 of 6)? 

• 30 ft =  25,200 – 2,000 = 23,200 lb 
• 40 ft =  15,190 – 2,000 = 13,190 lb 
• 50 ft =  10,000 – 2,000 = 8,000 lb 
• 60 ft =  6,650 – 2,000  = 4,650 lb  
• 50 ft =  9,930 – 2,000  = 7,930 lb (if power pinned sect is extended) 

Answers to Example B 
Ex. B-1 
What is max., net load capacity on outriggers at 360 degrees for a 20-, 30-, 40-, and 50-ft radius 
(net load)?  Go to page Grove15T R.T.8 of 9 

• 20 ft =   20,200 – 1,000 = 19,200 lb 
• 30 ft =  10,400 – 1,000 = 9,400 lb 
• 40 ft =    6,630 – 1,000 = 5,630 lb 
• 50 ft =   4,410 – 1,000  = 3,410 lb  

Ex. B-2 
What is max., net load capacity for pick and carry, lifting over the front, for a 20-, 30-, 40-, and 
50-ft radius ? page Grove15T R.T. 6 of 9 (same for On-rubber, over front, Grove15T R.T. 6 of ) 

• 20 ft =  8,520 – 1,000     = 7,520 lb 
• 30 ft =  4,120 – 1,000     = 3,120 lb 
• 40 ft =  2,270 – 1,000     = 1,270 lb 
• 50 ft =  1,230 – 1,000  =   230 lb  

Ex. B-3 
What is the maximum load capacity on rubber at 360 deg at a 20-, 25-, 30-ft, and 35-ft radius 
(Grove15T R.T. 5 of 9)?  

• 20 ft =  4,330 – 1,000     = 3,330 lb 
• 25 ft =  2,790 – 1,000     = 1,790 lb 
• 30 ft =  1,870 – 1,000     = 870 lb 
• 35 ft =  1,240 – 1,000  = 240 lb  


























































