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Abstract 

In the process of initiating more efficient maintenance practices for the new 
Halifax Class frigates, the requirement for an effective means to assess 
operational structural integrity arose. This paper describes the general plan for 
a five year development project entitled 'Improved Ship Structural Maintenance 
Management' - ISSMM, begun in 1996 with the goal of producing a tool which 
will use modern methods of analysis to efficiently assess the operational 
capability of the Halifax Class structure in an intact, degraded or damaged 
condition. The overall philosophy and general approach to the development of 
sea load models, structural analysis methods for fatigue and strength, damage 
modelling, the assessment of residual strength and risk of operation, and 
verification through component testing and sea trials are discussed. 

Introduction 
The Canadian Forces (CF) have initiated improvements to maintenance practice 
for naval vessels through a program entitled the Naval Ship Maintenance Program 
(NSMP) which encompasses new survey and repair procedures and guidelines, a 
computer database to track inspection and repair actions (Structural Inspection 
Database - SID [1]), and a process for certifying the structural integrity of each 
vessel (Ship Structural Integrity Program - SSIP). This program is being 
implemented to address maintenance of the new Halifax Class frigates, which will 
be the backbone of the fleet for the next 30 years. Inherent in this overall program 
is the need to determine the structural capability of the vessel in its current 
condition to meet its operational requirements. To meet this need, DND initiated a 
major development project, ISSMM (Improved Ship Structural Maintenance 
Management), to develop an integrated computer-based approach using modem 
methods of analysis to efficiently assess the structural integrity of CF vessels in a 
damaged or degraded condition. The ISSMM project was initiated in April 1996 
after a three year concept planning period [2] and is due to complete in March 
2001. 

Traditional ship structural design methods do not lend themselves to determination 
of the operational structural integrity of an in-service vessel in a degraded 
condition. Recent advances in structural analysis technology such as the finite 
element method, improvements in the ability to model realistic sea loads, 
development of fatigue and fracture mechanics methods, and the rapid 
advancements in computing technology, make it possible to develop methods to 
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