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Metal roof decks are used for large numbers of 
roofs in buildings, schools and office buildings. 
Stressed skin diaphragm design (skivverkan) that 
enables the roof to be constructed without 
bracing, has become an accepted practice in many 
countries e. g. the U. K., Australia, Canada, 
France, Germany and Sweden. Bracing flat roofs 
is undesirable for architectural and economical 
reasons, and diaphragm design has become the 
most attractive solution to the problem. Signi-
ficant savings in material and labour can be 
achieved. 
 
There is a lack of knowledge among many 
engineers about the detailed design of metal roof 
decks. Furthermore, there is an insufficient 
insight among the building contractors about the 
structural behaviour of diaphragms, which might 
lead to defective workmanship. Stressed skin 
design involves the total structural system of a 
building. It is therefore necessary that the 
responsibility concerning the stability of the 
structure is clear. In chapter 1 this question is 
discussed and a checklist is given for the 
information transfer between different partners in 
the design process. Furthermore, in chapter 1, 
different types of structural systems are discussed, 
as well as the question where stressed skin action 
can be utilised and the stability during erection of 
a building. 
 
In chapter 2 loads and actions are treated, and the 
overall design procedure is given. 
 
Chapter 3 presents the calculation of forces and 
deformations of simple rectangular flat roofs and 
the influence of holes and local load transfer into 
the roof sheeting. 
 
Chapter 4 deals with the detailed design of the 
sheeting and the fasteners. 
 
In chapter 5 the overall behaviour of the diaph-
ragms of different types of buildings is discussed. 
The shear flow in the sheeting and the forces in 
the beams and purlins are shown graphically for 

rectangular and non rectangular buildings with 
wind bracing in four or three walls, roofs with 
stepwise varying width, different levels, 
continuos diaphragms, complex diaphragms, 
stressed skin action in combination with portal 
frames, etc. 
 
In chapter 6 the behaviour of diagrams in a 
building without heat insulation in the external 
walls and roofs is treated. Usually stressed skin 
design has been avoided in such buildings due to 
difficulties to overcome the forces and deforma-
tions due to different temperature in the structural 
frame and the sheeting. However, by designing 
the joints in such a way that no, or only small, 
forces will occur due to temperature differences, 
stressed skin design can be utilised also for non 
insulated buildings such as storage buildings. 
 
Stressed skin design in walls and vertical wind 
bracing is discussed in chapter 7. It is concluded 
that stressed skin design is rarely used in external 
walls. 
 
Tables for the strength of the connections are 
given in chapter 8. Values for self-drilling and 
self-tapping screws as well as blind rivets and 
cartridge fired nails are given  
 
In chapter 9 examples of good practice in presen-
tation of sheeting and fasteners on drawings are 
given. In stressed skin design fasteners are very 
important. 
 
Finally, four worked examples, showing the 
detailed design procedure, are presented. In prac-
tice, just a few of the design checks need to be 
performed, which the designer will find out after 
some experience. 


