
PROFESSIONAL MOBILE CRANE 
OPERATIONS PROGRAM

PARTICIPANT’S MANUAL



Authors

David Ritchie, CHST, CSP, CCO - 2000
Crane and Rigging Training Specialist
St. Paul Fire and Marine Insurance Company

Michael J. Galloy, Ph.D.
Professor University of Wisconsin-Stout

Second Edition - June, 2010

William A. (Hank) Dutton, Jr.
Technical Services Senior Specialist – Cranes & Rigging
The Travelers Companies, Inc.

Third Edition - December, 2010

William A. (Hank) Dutton, Jr.
Technical Services Senior Specialist – Cranes & Rigging
The Travelers Companies, Inc.

© 2000 St. Paul Fire and Marine Insurance Company
© 2000 Associated General Contractors of America
© 2008 The Travelers Companies, Inc. All rights reserved.
© 2010 The Travelers Companies, Inc. All rights reserved.
© 2013 The Associated General Contractors of America



T h e  A s s o c i a t e d  G e n e r a l  C o n t r a c t o r s  o f  A m e r i c a 3

A C K N O W L E D G E M E N T S

A special thanks to Travelers and Travelers Insurance Company for assistance in 
developing this program.

Additional thanks goes to each of the following for the use of their materials in this 
program:

n	 Landmark Engineering Services, Ron M. Kohner
n	 Crane Manufacturers:

	 o American Crane,
	 o Grove Worldwide,
	 o Link-Belt Construction Equipment, and 
	 o Manitowoc Cranes, Inc.

n	 Crosby Group

Art Credits
n	 Many illustrations used with permission of Infrastructure Health and Safety 

Association. 



T A B L E  O F  C O N T E N T S

T h e  A s s o c i a t e d  G e n e r a l  C o n t r a c t o r s  o f  A m e r i c a4

Introduction and Glossary  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  7
Introduction  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  7
Glossary  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  9

Module 1 - Crane Types  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 15
Overview  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 15
Section 1.1 Lattice Boom Cranes .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 16
Section 1.2 Telescopic Boom Cranes   .   .   .   .   .   .   .   .   .   .   .   .   . 21
Section 1.3 Principles of Operation .  .  .  .  .  .  .  .  .  .  .  .  .  . 26
Section 1.4 Review and Sample Test    .   .   .   .   .   .   .   .   .   .   .   .   . 29

Module 2 - Rules and Regulations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 33
Overview  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 33
Section 2.1 OSHA, Cranes and Derricks in Construction,  
 2 9 CFR 1926.1400  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 35
Section 2.2 OSHA, General Industry Cranes, 29 CFR 1910.180   .  .  . 39
Section 2.3 ASME B30.5 .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 43
Section 2.4 PCSA, PCSA No. 2 and No. 4    .   .   .   .   .   .   .   .   .   .   . 61
Section 2.5 Review and Sample Test    .   .   .   .   .   .   .   .   .   .   .   .   . 62

Module 3 - Conditions Affecting Operations  .  .  .  .  .  .  .  .  .  .  .  .  . 67
Overview  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 67
Section 3.1 Weather and Environment .  .  .  .  .  .  .  .  .  .  .  .  . 69
Section 3.2 Side Loading .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 73
Section 3.3 Duty Cycle Operations  .  .  .  .  .  .  .  .  .  .  .  .  .  . 74
Section 3.4 Dynamic Loading  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 75
Section 3.5 Condition of Equipment    .   .   .   .   .   .   .   .   .   .   .   .   . 77
Section 3.6 Review and Sample Test    .   .   .   .   .   .   .   .   .   .   .   .   . 79

Module 4 - Site Review and Set-Up .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 83
Overview  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 83
Section 4.1 Supporting Surfaces  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 85
Section 4.2 Power Lines  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 93
Section 4.3 Access and Usability  .  .  .  .  .  .  .  .  .  .  .  .  .  .  105
Section 4.4 Work Area .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  106
Section 4.5 Work Review and Planning   .   .   .   .   .   .   .   .   .   .   .   108
Section 4.6 Determining Boom Length and Radius  .  .  .  .  .  .  .  109
Section 4.7 Crane Set-Up   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  110
Section 4.8 Review and Sample Test    .   .   .   .   .   .   .   .   .   .   .   .   119



T A B L E  O F  C O N T E N T S

T h e  A s s o c i a t e d  G e n e r a l  C o n t r a c t o r s  o f  A m e r i c a 5

Module 5 - Operations    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .   125
Overview  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  125
Section 5.1 Safety Tips .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  127
Section 5.2 Verifying Load Weight   .   .   .   .   .   .   .   .   .   .   .   .   .   129
Section 5.3 Signaling   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   132
Section 5.4 Pick and Carry  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  138
Section 5.5 Tag Lines   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  140
Section 5.6 Two Blocking .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   141
Section 5.7 Critical Lifts   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  143
Section 5.8 Operator Aids   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   145
Section 5.9 Specialized Operations .  .  .  .  .  .  .  .  .  .  .  .  .  147
Section 5.10 Emergency Response .  .  .  .  .  .  .  .  .  .  .  .  .  .  157
Section 5.11 Unattended Cranes   .  .  .  .  .  .  .  .  .  .  .  .  .  .  159
Section 5.12 Transporting  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  161
Section 5.13 Review and Sample Test    .   .   .   .   .   .   .   .   .   .   .   .   162

Module 6 - Basic Rigging and Wire Rope   .   .   .   .   .   .   .   .   .   .   .   .   .   169
Overview  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  169
Section 6.1 The “Four Commandments” of Rigging .  .  .  .  .  .  .  171
Section 6.2 Sling Angles and Hitches   .  .  .  .  .  .  .  .  .  .  .  .  172
Section 6.3 Slings .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  178
Section 6.4 Rigging Devices    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   181
Section 6.5 OSHA Regulations.   .   .   .   .   .   .   .   .   .   .   .   .   .   .   187
Section 6.6 Wire Rope    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   188
Section 6.7 Review and Sample Test    .   .   .   .   .   .   .   .   .   .   .   .   195

Module 7 - Maintenance and Inspection    .   .   .   .   .   .   .   .   .   .   .   .   .   201
Overview  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  201
Section 7.1 OSHA, Cranes and Derricks in Construction,  
 29 CFR 1926 Subpart CC  .  .  .  .  .  .  .  .  .  .  .  .  202
Section 7.2 OSHA, General Industry Cranes, 29 CFR 1910.180   .  .  208
Section 7.3 ASME B30.5  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  212
Section 7.4 Review and Sample Test    .   .   .   .   .   .   .   .   .   .   .   .   217

Module 8 - Load Charts  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  221
Overview  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  221
Section 8.1 Basics    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   222
Section 8.2 Load Chart Exercises .  .  .  .  .  .  .  .  .  .  .  .  .  .  225


	108654_AGC_COP_Final_6 1
	108654_AGC_COP_Final_6 2
	108654_AGC_COP_Final_6 3
	108654_AGC_COP_Final_6 4
	108654_AGC_COP_Final_6 5

