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ưİ İπǈφǘǊαǍǆ παǌĲǗǐ įǈǉαǈǙǋαĲǎǐ 
 

ƧπαǄǎǏİǘİĲαǈ ǆ αǌĲǈǄǏαφǀ, απǎǇǀǉİυıǆ ıİ αǏǒİǁǎ πǊǆǏǎφǎǏǈǙǌ, įǈαǌǎǋǀ, αǌαπαǏαǄǔǄǀ, ǋİĲƾφǏαıǆ 
ǀ ǋİĲƾįǎıǆ Ĳǆǐ παǏǎǘıαǐ İǏǄαıǁαǐ, İǍ ǎǊǎǉǊǀǏǎυ ǀ ĲǋǀǋαĲǎǐ αυĲǀǐ, Ǆǈα İǋπǎǏǈǉǗ ıǉǎπǗ, υπǗ 
ǎπǎǈαįǀπǎĲİ ǋǎǏφǀ ǉαǈ ǋİ ǎπǎǈǎįǀπǎĲİ ǋƿıǎ İπǈǉǎǈǌǔǌǁαǐ, ǆǊİǉĲǏǎǌǈǉǗ ǀ ǋǆǒαǌǈǉǗ, ǒǔǏǁǐ Ĳǆǌ 
πǏǎǆǄǎǘǋİǌǆ ƿǄǄǏαφǆ ƾįİǈα Ĳǆǐ ıυǄǄǏαφƿǔǐ. ƪπǈĲǏƿπİĲαǈ ǆ αǌαπαǏαǄǔǄǀ, απǎǇǀǉİυıǆ ǉαǈ įǈαǌǎǋǀ 
Ǆǈα ıǉǎπǗ ǋǆ ǉİǏįǎıǉǎπǈǉǗ, İǉπαǈįİυĲǈǉǀǐ ǀ İǏİυǌǆĲǈǉǀǐ φǘıǆǐ, υπǗ Ĳǆǌ πǏǎǖπǗǇİıǆ ǌα αǌαφƿǏİĲαǈ 
ǆ πǆǄǀ πǏǎƿǊİυıǆǐ ǉαǈ ǌα įǈαĲǆǏİǁĲαǈ Ĳǎ παǏǗǌ ǋǀǌυǋα. ƪǏǔĲǀǋαĲα πǎυ αφǎǏǎǘǌ ıĲǆ ǒǏǀıǆ Ĳǆǐ 
İǏǄαıǁαǐ Ǆǈα ǉİǏįǎıǉǎπǈǉǗ ıǉǎπǗ πǏƿπİǈ ǌα απİυǇǘǌǎǌĲαǈ πǏǎǐ Ĳǆǌ ıυǄǄǏαφƿα. 
Ƭ ƿǄǉǏǈıǆ Ĳǆǐ įǈπǊǔǋαĲǈǉǀǐ İǏǄαıǁαǐ απǗ Ĳǆ ƶǒǎǊǀ ƴǎǊǈĲǈǉǙǌ ưǆǒαǌǈǉǙǌ Ĳǎυ ƪǇǌǈǉǎǘ ưİĲıǗǃǈǎυ 

ƴǎǊυĲİǒǌİǁǎυ įİǌ υπǎįǆǊǙǌİǈ απǎįǎǒǀ Ĳǔǌ απǗǓİǔǌ Ĳǆǐ ıυǄǄǏαφƿǔǐ (Ʊ. 5343/1932, ΆǏǇǏǎ 202). 
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ƪυǒαǏǈıĲǁİǐ 
 

ưİ  Ĳǆǌ παǏǎǘıα įǈπǊǔǋαĲǈǉǀ İǏǄαıǁα, ǎǊǎǉǊǆǏǙǌİĲαǈ ǎ πİǌĲαİĲǀǐ ǉǘǉǊǎǐ ıπǎυįǙǌ ǋǎυ ıĲǎ Ĳǋǀǋα 
Ĳǔǌ ƴǎǊǈĲǈǉǙǌ ưǆǒαǌǈǉǙǌ ƪưƴ. Ƴǈ įυıǉǎǊǁİǐ ǀĲαǌ αǏǉİĲƿǐ, αǊǊƾ ǎǈ ǄǌǙıİǈǐ ǉαǈ ǎǈ İǋπİǈǏǁİǐ πǎυ 
απƿǉĲǆıα πƾǌǔ ıĲǆǌ İπǈıĲǀǋǆ Ĳǎυ ƴǎǊǈĲǈǉǎǘ ưǆǒαǌǈǉǎǘ İǁǌαǈ πǎǊǘĲǈǋİǐ. ưİ ıυǄǉǁǌǆıǆ ǊǎǈπǗǌ, Ǉα 
İǉφǏƾıǔ Ĳǈǐ İυǒαǏǈıĲǁİǐ ǋǎυ ıĲǎυǐ αǌǇǏǙπǎυǐ İǉİǁǌǎυǐ πǎυ ıυǌƿǃαǊαǌ ıĲǆǌ πǏǎıπƾǇİǈα αυĲǀ, ǔǐ ǋǈα 
İǊƾǒǈıĲǆ ƿǌįİǈǍǆ İυǄǌǔǋǎıǘǌǆǐ. 
Θα ǀǇİǊα ǌα İυǒαǏǈıĲǀıǔ ǉαĲ’ αǏǒƾǐ Ĳǎǌ ƩƾıǉαǊǗ ǋǎυ ǉ. ΧƾǏǆ ΓαǌĲƿ, ƮαǇǆǄǆĲǀ ƪưƴ ǉαǈ 
αǌαǄǌǔǏǈıǋƿǌǎ İπǈıĲǀǋǎǌα, ĲǗıǎ Ǆǈα Ĳǆǌ ƿǋπǌİυıǆ ǉαĲƾ Ĳǆ įǈƾǏǉİǈα Ĳǔǌ įǈαǊƿǍİǙǌ Ĳǎυ Ǘıǎ ǉαǈ Ǆǈα 
Ĳǆǌ İυǉαǈǏǁα πǎυ ǋǎυ ƿįǔıİ ǌα İǉπǎǌǀıǔ υπǗ Ĳǆǌ İπǁǃǊİǓǀ Ĳǎυ Ĳǆǌ παǏǎǘıα įǈπǊǔǋαĲǈǉǀ İǏǄαıǁα. Ƭ 
ǋİĲƾįǎıǆ ǃαǇǈƾǐ ǄǌǙıǆǐ ǉαǈ ǆ ǉαǇǎįǀǄǆıǀ Ĳǎυ ıαǌ ƮαǇǆǄǆĲǀǐ αǊǊƾ ǉαǈ ıαǌ ΆǌǇǏǔπǎǐ ǀĲαǌ ǉαǁǏǈİǐ.  
ƪυǒαǏǈıĲǙ ǇİǏǋƾ Ĳǆǌ ǉα. ư. Ưǈǃαǌǎǘ, ƸπǎǓǀφǈα ƩǈįƾǉĲǔǏ ƪưƴ ǉαǈ πǎǊǊƾ υπǎıǒǗǋİǌǆ ǌƿα ǋǆǒαǌǈǉǗ, 
Ǆǈα Ĳǆǌ ıυǌİǒǀ ǃǎǀǇİǈα πǎυ ǋǎυ πǏǎıƿφİǏİ İπǁ ƿǌαǌ ǎǊǗǉǊǆǏǎ ǒǏǗǌǎ, Ĳǆǌ İυıĲǏǎφǁα Ĳǆǐ ǋİ Ĳǆǌ ǎπǎǁα 
ǋİ απƾǊǊαııİ απǗ ǉƾǇİ įυıǉǎǊǁα πǎυ αǌĲǈǋİĲǙπǈǅα ǉαǈ Ĳǎ φǗǏĲǎ İǏǄαıǁαǐ πǎυ ǉǊǀǇǆǉİ ǌα αǌαǊƾǃİǈ 
ǋƿıα ıİ αυĲǗ Ĳǎ įǈƾıĲǆǋα.  
ƪυǒαǏǈıĲǙ İπǁıǆǐ ǇİǏǋƾ Ĳǎǌ ǉ. Ʒƾıǎ ƧǃǏαƾǋ, ƮαǇǆǄǆĲǀ ƪưƴ, Ǆǈα Ĳǆǌ ıǆǋαǌĲǈǉǀ ǃǎǀǇİǈα πǎυ 
πǏǎıƿφİǏİ ıİ ǉǏǁıǈǋǎ ıǆǋİǁǎ Ĳǆǐ įǈπǊǔǋαĲǈǉǀǐ ǋǎυ İǏǄαıǁαǐ, ǉαǇǙǐ ǉαǈ Ǆǈα Ĳǆ ıυǋǋİĲǎǒǀ Ĳǎυ ıĲǆ 
ĲǏǈǋİǊǀ İǍİĲαıĲǈǉǀ İπǈĲǏǎπǀ. ƪυǒαǏǈıĲǙ αǉǗǋǆ Ĳǎǌ ǉ. ƭǔƾǌǌǆ ƵαυĲǎǄǈƾǌǌǆ, ƮαǇǆǄǆĲǀ ƪưƴ, ǉαǈ Ǆǈα Ĳǆǌ 
įǈǉǀ Ĳǎυ ıυǋǋİĲǎǒǀ ıĲǆǌ ĲǏǈǋİǊǀ İǍİĲαıĲǈǉǀ İπǈĲǏǎπǀ. 
ƷƿǊǎǐ, İǉφǏƾǅǔ Ĳǈǐ απİǏǈǗǏǈıĲİǐ İυǒαǏǈıĲǁİǐ ǋǎυ ıĲǆǌ ǎǈǉǎǄƿǌİǈƾ ǋǎυ, πǆǄǀ įǘǌαǋǆǐ ǉαǈ υπǎǋǎǌǀǐ ǗǊα 
αυĲƾ Ĳα ǒǏǗǌǈα.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

AφǈƿǏǔıǆ 

 

 

 

 

 

 

 

 

 

 

 

ƶĲǆǌ ƳǈǉǎǄƿǌİǈƾ ǋǎυ, 
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ƶυǌİπǈǃǊƿπǎυıα: ưαǏǁα Ƨ. Ưǈǃαǌǎǘ, ƸπǎǓǀφǈα ƩǈįƾǉĲǔǏ 
ƳǉĲǙǃǏǈǎǐ 2017 

ƴƪƵƭƯƬƺƬ 

ƮǁǌǆĲǏǎ Ĳǆǐ παǏǎǘıαǐ İǏǄαıǁαǐ απǎĲİǊİǁ Ĳǎ ǉİǌǗ Ĳǆǐ ǃǈǃǊǈǎǄǏαφǁαǐ Ĳǎυ ƴǎǊǈĲǈǉǎǘ ưǆǒαǌǈǉǎǘ ıİ ǗĲǈ 
αφǎǏƾ ıĲǎǌ υπǎǊǎǄǈıǋǗ Ĳǎυ ǋǀǉǎυǐ ǊυǄǈıǋǎǘ Ĳǔǌ ǋİǊǙǌ πǊαǈıǁǔǌ ǋİ αǋφǈǉǊǈǌǀ ǅυǄǙǋαĲα ǉαǈ 
ǉαĲ’İπƿǉĲαıǆ ıĲǎǌ ıǒİįǈαıǋǗ Ĳǎυǐ ƿǌαǌĲǈ ǉαǋπĲǈǉǎǘ ǊυǄǈıǋǎǘ. Γǈα Ĳǎǌ ǊǗǄǎ αυĲǗǌ, įǈαĲυπǙǌǎǌĲαǈ İǉ 
ǌƿǎυ ǎǈ αǉǏǈǃİǁǐ αǌαǊυĲǈǉƿǐ ıǒƿıİǈǐ πǎυ πİǏǈǄǏƾφǎυǌ Ĳǎǌ ǄǏαǋǋǈǉǗ ǊυǄǈıǋǗ Ĳǎυǐ ǉαǈ ǋƿıǔ αυĲǙǌ 
υπǎǊǎǄǁǅǎυǌ ĲİǊǈǉƾ Ĳα ǋǀǉǆ ǊυǄǈıǋǎǘ Ĳǔǌ ǋİǊǙǌ πǊαǈıǁǔǌ ǋİ αǋφǈǉǊǈǌǀ ǅυǄǙǋαĲα, Ǆǈα įυǎ ıυǌǇǀǉİǐ 
ıĲǀǏǈǍǆǐ ıĲǆ ǃƾıǆ Ĳǎυǐ, αǏǇǏǙıİǈǐ ǉαǈ παǉĲǙıİǈǐ.  
Γǈα Ĳα υπǎıĲυǊǙǋαĲα Ĳǔǌ πǊαǈıǁǔǌ αυĲǙǌ, įǈαĲυπǙǌǎǌĲαǈ ǎǈ ıυǌǎǏǈαǉƿǐ ıυǌǇǀǉİǐ ǎǈ ǎπǎǁİǐ ǎįǆǄǎǘǌ 
ıĲǈǐ αǉǏǈǃİǁǐ αǌαǊυĲǈǉƿǐ ıǒƿıİǈǐ, ǆ ǎǏǇǗĲǆĲα Ĳǔǌ ǎπǎǁǔǌ İǊƿǄǒİĲαǈ αǏǈǇǋǆĲǈǉƾ. Ƴǋǎǁǔǐ ǄǁǌİĲαǈ ǉαǈ Ǆǈα 
Ĳα ǅυǄǙǋαĲα Ĳǔǌ πǊαǈıǁǔǌ, ǋİ Ĳǆǌ πǏǎıǇǀǉǆ Ǘǋǔǐ αǏǈǇǋǆĲǈǉǀǐ įǈİǏİǘǌǆıǆǐ ıİ πİǏǈπĲǙıİǈǐ Ǘπǎυ 
ǄİǔǋİĲǏǁα Ĳǎυǐ įİǌ İπǈĲǏƿπİǈ  Ĳǆ įǈαĲǘπǔıǆ İǘǒǏǆıĲǔǌ αǌαǊυĲǈǉǙǌ ıǒƿıİǔǌ. ƧǉǎǊǎυǇǎǘǌ 
παǏαǋİĲǏǈǉƿǐ αǌαǊǘıİǈǐ Ǆǈα ǋİǄƾǊǎ İǘǏǎǐ ĲǈǋǙǌ πǎυ αφǎǏǎǘǌ Ĳǆǌ ǉǊǁıǆ Ĳǎυ ǅυǄǙǋαĲǎǐ, Ĳǈǐ įυıǉαǋǓǁİǐ 
Ĳǔǌ ǋİǊǙǌ ǉαǈ Ĳǎǌ ǊǗǄǎ Ĳǎυ ǘǓǎυǐ Ĳǎυ υπǎıĲυǊǙǋαĲǎǐ πǏǎǐ Ĳǎ ƾǌǎǈǄǋα Ĳǎυ πǊαǈıǁǎυ. ΈĲıǈ, 
πǏǎǉǘπĲoυǌ Ĳα αǌĲǁıĲǎǈǒα įǈαǄǏƾǋǋαĲα ǋƿıǔ Ĳǔǌ ǎπǎǁǔǌ υπǎǊǎǄǁǅİĲαǈ Ĳǎ ǈıǎįǘǌαǋǎ ǋǀǉǎυǐ ǊυǄǈıǋǎǘ 
ǋİǊǙǌ πǊαǈıǁǔǌ ǋİ αǋφǈǉǊǈǌǀ ǅυǄǙǋαĲα, Ĳα ǎπǎǁα ǋπǎǏǎǘǌ ǌα ǒǏǆıǈǋǎπǎǈǆǇǎǘǌ ǉαĲƾ Ĳǎǌ ıǒİįǈαıǋǗ 

Ĳǎυǐ, ĲǎυǊƾǒǈıĲǎǌ ıİ ıĲƾįǈǎ πǏǎǋİǊƿĲǆǐ. ưƾǊǈıĲα, πǏǎĲİǁǌİĲαǈ ǉαǈ ƿǌαǐ ĲǏǗπǎǐ ǒǏǀıǆǐ Ĳǔǌ 
υπαǏǒǎυıǙǌ įǈαĲƾǍİǔǌ Ĳǎυ ƪυǏǔǉǙįǈǉα 3 (įǈαǄǏƾǋǋαĲα Wood), ǎ ǎπǎǁǎǐ αǌαφƿǏİĲαǈ ıİ πǊαǁıǈα ǋİ 
ǎǏǈǅǗǌĲǈα ǅυǄǙǋαĲα ǋǗǌǎ, ǙıĲİ ĲİǊǈǉƾ ǌα ǉαǊǘπĲİǈ ǉαǈ Ĳǆǌ πİǏǁπĲǔıǆ Ĳǔǌ αǋφǈǉǊǈǌǙǌ ǅυǄǔǋƾĲǔǌ. 
ƷƿǊǎǐ, ǄǁǌİĲαǈ ǆ αǍǈǎǊǗǄǆıǆ Ĳǆǐ ıǆǋαıǁαǐ Ĳǆǐ ǋǆ ǄǏαǋǋǈǉǗĲǆĲαǐ Ĳǆǐ ǄİǔǋİĲǏǁαǐ ǉαǈ Ĳǎυ υǊǈǉǎǘ ıİ Ǐǆǒƿǐ 
αǋφǈǉǊǈǌİǁǐ ıĲƿǄİǐ.  
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ABSTRACT 

The motivation of this paper comes from the literature gap in the Civil Engineer field regarding the 

calculation of buckling length of members in double-pitched plane steel frames and hence, their design 

against flexural buckling. Therefore, the exact analytical relationships describing the linear buckling 

phenomenon are presented in order to calculate the buckling length of members in double-pitched plane 

steel frames, with pinned or fixed support at their base. 

Concerning the columns of these frames, the boundary conditions that lead to the exact analytical 

relationships are formulated and their accuracy is numerically investigated. The same methology is 

followed for frame weights, but additional numerical analyses are performed in cases where their 

geometry does not lead to flexible analytical relationships. Subsequently, parametric analyses are 

performed for a wide range of values regarding the gradient, the stiffness of the members and the ratio 

of colum’s height to frame’s span. Thus, the corresponding charts calculating the equivalent buckling 

length of members in double-pitched plane steel frames can be used for their design, at least at a 

preliminary stage. Additionally, a way of using the existing Eurocode 3 charts (Wood charts) which 

refers to frames with horizontal weights only, is proposed so that it eventually covers the case of double-

pitched ones. Finally, the significance of geometric and material non-linearity in shallow amphiline roofs 

is assessed. 

 

 

 

 

 

 

 

 

 


