
ELASTIC PLASTIC DEFORMATION AND RESPONSE OF A 
ROLL-OVER PROTECTIVE STRUCTURE 

 

PURPOSE: Structural Stress Analysis, Load Deflection Response and Plastic 
Deformation of the Roll-Over Protective Device 

 
All Roll-over Protective devices are required by SAE to be designed to a 

Minimum Load Carrying Capacity and Plastic Energy Absorption Criteria. They must 
also be capable of maintaining the Driver Limiting Volume. An FEA model was 
developed to simulate the lateral and vertical loads for a Plastic analysis of a Roll-
over Proptective Device. The graph below shows the Load Deflection Response of a 
typical ROPS under a lateral load. While the Minimum Required Load has been 
satisfied, the ROPS Load deflection response becomes flat before the Energy 
Requirement is Met and the DLV is violated. This Rops was further redesigned to 
meet Load, Energy and DLV requirements. The structural connections were checked 
for bolts and welds to meet allowable stresses under these loads. 
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FOR LATERAL LOAD

Required Energy = 205,000 lb-in

NL Resp - Energy Abs. = 104,000 lb-in

Min. Required Load
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