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FOREWORD. This standard, which was developed under the American National Standards Institute 
(ANSI) Canvass method and approved by ANSI on June 30, 2016, represents suggested design 
practices and performance testing criteria for crane and monorail equipment. It was developed by MHI, 
along with the Monorail Manufacturers Association (“MMA”), one of its Industry Groups, and is intended to 
provide useful information and guidance for owners, users, designers, purchasers or specifiers of crane 
or monorail equipment. This standard is advisory only and should only be regarded as a guide that its 
intended audience may or may not choose to follow, adopt, modify, or reject. A standard may be part of, 
but does not constitute a comprehensive safety program that cannot guard against pitfalls in operating, 
selecting and purchasing such a system, and should not be relied upon as such. Such a program should 
be developed by a qualified professional. 

VOLUNTARY. The use of this document is completely voluntary. Its existence does not in any respect 
preclude anyone, whether it has approved this standard or not, from following procedures and assuming 
responsibilities not conforming to this standard.  

DISCLAIMER OF LIABILITY.  MHI, MMA and their members assume no responsibility and disclaim all 
liability of any kind, however arising, as a result of acceptance or use or alleged use of this standard. 
Anyone using this standard specifically understands and agrees that MHI, MMA, their members, officers, 
agents, and employees shall not be liable under any legal theory of any kind for any action or failure to 
act with respect to the design, erection, installation, manufacture, and preparation for sale, sale, 
characteristics, features, or delivery of anything covered by this standard or any other activity covered by 
this standard.  Any use of this information must be determined by the user to be in accordance with 
applicable federal, state, and local laws and regulations.  

DISCLAIMER OF WARRANTY. MHI, MMA and their members make NO WARRANTIES of any kind, 
express or implied, in connection with the information in this brochure and SPECIFICALLY DISCLAIM 
ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND OF FITNESS FOR PARTICULAR 
PURPOSE.  

INDEMNIFICATION. By referring to or otherwise employing this standard, its user agrees to defend, 
protect, indemnify, and hold MHI, MMA, their members, officers, agents, and employees harmless from 
and against all claims, losses, expenses, damages, and liabilities, direct, incidental, or consequential, 
arising from acceptance or use or alleged use of this standard, including loss of profits and reasonable 
attorneys' fees which may arise out of the acceptance or use or alleged use of this document. The intent 
of this provision is to absolve and protect MHI, MMA, their members, officers, agents, and employees 
from any and all loss relating in any way to this document, including those resulting from the user's own 
negligence.  

  



 

This standard was sponsored by the Monorail Manufacturers Association (MMA), in the interest of 
improved uniformity of enclosed track underhung crane and monorail performance and enhanced public 
safety.  Since the intention of this standard is to encourage better communication between the 
manufacturer and the user, it should be regarded as a guide rather than a rigid specification. 

This standard, which was originally published as an MMA consensus standard in 1973 and most recently 
updated in 2003, represents design, operating and testing practices and performance criteria that may be 
used in determining product utilization. Suggestions for improvement of this standard are welcome. They 
should be sent to the sponsor, the MMA Industry Group of MHI, 8720 Red Oak Boulevard, Suite 201, 
Charlotte, NC 28217 or standards@mhi.org. 

At the date of approval of this standard, the Monorail Manufacturers Association, Inc. consisted of the 
following member companies: 

 Acco Material Handling Solutions 

 Columbus McKinnon Corporation (CM) 

 Gorbel, Inc. 

 Ingersoll-Rand Co. 

 Konecranes America, Inc. 

 Spanco, Inc. 

 TC/American Monorail Inc. 

 Terex Material Handling 

 United States Monorail, Division of American Crane and Hoist Corp. 

  

mailto:standards@mhi.org


 

Patented Track Underhung Cranes and  
Monorail Systems 

Contents 

 
1 Scope ................................................................................................................................................ 1 
2 Normative References ...................................................................................................................... 1 
3 Terms and Definitions ....................................................................................................................... 2 
4 Duty Service Classification ................................................................................................................ 9 

 General .......................................................................................................................................... 9 4.1
 Service Conditions ...................................................................................................................... 11 4.2

4.2.1 General ................................................................................................................................ 11 
4.2.2 Load Distribution ................................................................................................................. 11 
4.2.3 Operational Time ................................................................................................................. 11 
4.2.4 Work Distribution ................................................................................................................. 11 
4.2.5 Number of Starts and Stops ................................................................................................ 11 
4.2.6 Hazardous Locations .......................................................................................................... 11 
4.2.7 Hot Molten Material Handling .............................................................................................. 11 
 Duty Service Classification .......................................................................................................... 11 4.3

4.3.1 Uniformly Distributed Work Periods .................................................................................... 12 
4.3.2 Infrequent Work Loads ........................................................................................................ 12 
 Mean Effective Load ................................................................................................................... 12 4.4
 Randomly Distributed Loads ....................................................................................................... 12 4.5

5 General Requirements .................................................................................................................... 12 
 Design Criteria............................................................................................................................. 12 5.1

5.1.1 General ................................................................................................................................ 12 
5.1.2 Load-Bearing Parts ............................................................................................................. 13 
5.1.3 Track, Runways, Bridge Girders, and End Trucks .............................................................. 13 
5.1.4 Structural Members ............................................................................................................. 13 
5.1.5 Stress Cycles ...................................................................................................................... 13 
5.1.6 Welds .................................................................................................................................. 13 
5.1.7 Multiple Cranes ................................................................................................................... 13 
5.1.8 Compliance with Other Standards ...................................................................................... 13 
 Rated Load and Rated Load Markings ....................................................................................... 13 5.2
 Manufacturer’s Identification Markings ....................................................................................... 13 5.3
 Warnings ..................................................................................................................................... 14 5.4
 Clearances .................................................................................................................................. 14 5.5

6 Runway and Monorail Track ........................................................................................................... 14 
7 Track Loadings and Design ............................................................................................................ 16 

 General ........................................................................................................................................ 16 7.1
 Loading Cases ............................................................................................................................ 16 7.2

7.2.1 Case 1:  Principal Loads ..................................................................................................... 16 
7.2.2 Case 2:  Principal Plus Additional Loads ............................................................................ 16 
7.2.3 Case 3:  Case 1 or Case 2 Plus Extraordinary Loads ........................................................ 17 
 Allowable Stresses in Track ........................................................................................................ 18 7.3

7.3.1 General ................................................................................................................................ 18 
7.3.2 Case 1 or Case 2 ................................................................................................................ 18 
7.3.3 Case 3 ................................................................................................................................. 18 

8 Suspension Fillings ......................................................................................................................... 19 
9 Carriers or Trolleys .......................................................................................................................... 19 

 Carrier Yokes .............................................................................................................................. 19 9.1



 

 Motor-Propelled Carriers ............................................................................................................. 19 9.2
 Trolley (Carrier) Wheelbase ........................................................................................................ 19 9.3

10 Cranes, Transfer Cranes, and Interlocking Cranes ........................................................................ 20 
 Propulsion ................................................................................................................................... 20 10.1
 Girder Design .............................................................................................................................. 20 10.2
 Yokes .......................................................................................................................................... 20 10.3
 Wheels ........................................................................................................................................ 20 10.4
 Wheel Bearings ........................................................................................................................... 20 10.5
 Lugs ............................................................................................................................................. 20 10.6
 Ratio of Crane Span to End-Truck Wheelbase ........................................................................... 20 10.7
 Stops ........................................................................................................................................... 20 10.8
 Motor-Propelled Cranes .............................................................................................................. 20 10.9

 Double-Girder Cranes ................................................................................................................. 20 10.10
 Interlocks ..................................................................................................................................... 20 10.11

10.11.1 Interlock Alignment .............................................................................................................. 20 
10.11.2 Stops or Forks ..................................................................................................................... 20 
10.11.3 Transfers ............................................................................................................................. 21 

11 Track Switches ................................................................................................................................ 21 
 General ........................................................................................................................................ 21 11.1
 Stops ........................................................................................................................................... 21 11.2
 Carrier (Trolley) Passage ............................................................................................................ 21 11.3
 Electric Baffles............................................................................................................................. 21 11.4

12 Track Openers................................................................................................................................. 21 
13 Vertical Drop or Lift Sections ........................................................................................................... 21 
14 Cab-Controlled Carriers and Cranes (When Provided) .................................................................. 22 

 General ........................................................................................................................................ 22 14.1
 Sizing ........................................................................................................................................... 22 14.2
 Mounting ...................................................................................................................................... 22 14.3
 Windows ...................................................................................................................................... 22 14.4
 Roof ............................................................................................................................................. 22 14.5

15 Brakes ............................................................................................................................................. 22 
 Hoisting Brakes ........................................................................................................................... 22 15.1
 Brakes for Carrier or Crane Travel .............................................................................................. 22 15.2
 Travel Holding Brakes ................................................................................................................. 22 15.3

16 Electrical Equipment ....................................................................................................................... 22 
 General ........................................................................................................................................ 22 16.1
 Voltage ........................................................................................................................................ 23 16.2
 Pendant Pushbutton Station ....................................................................................................... 23 16.3
 Motors ......................................................................................................................................... 23 16.4

16.4.1 Motor Insulation ................................................................................................................... 23 
16.4.2 Use in Hazardous Locations ............................................................................................... 23 

 Control Systems .......................................................................................................................... 23 16.5
16.5.1 Magnetic Control ................................................................................................................. 23 
16.5.2 Solid State Power Components .......................................................................................... 23 
16.5.3 Static Power Components ................................................................................................... 23 
16.5.4 Single Speed Controls ........................................................................................................ 23 
16.5.5 Multi-Speed Controls ........................................................................................................... 23 
16.5.6 Variable Frequency Drives .................................................................................................. 24 
16.5.7 Wound-Rotor Motors ........................................................................................................... 24 
16.5.8 DC Motors ........................................................................................................................... 24 
16.5.9 Multiple Motor Overcurrent Protection ................................................................................ 24 

 Power Disconnects ..................................................................................................................... 24 16.6
 Lifting Magnets ............................................................................................................................ 24 16.7

17 Electrification ................................................................................................................................... 24 
18 Equipment for Special Applications ................................................................................................ 24 
 



 

List of Tables 

Table 1  Duty Service Classification ……………………………………………….. .........................   15 

List of Figures 

Figure 1 Runway Alignment Tolerance ……………………………………………….. .....................   17 


