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 Vector-active structural systems  
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Constructional technology 

Vector-active structural systems: 
 Short, solid, straight-line elements, i. e, lineal members are structural 

components that because of their small section in comparison to their 

length can transmit only forces in direction of their length, i. e. Normal 

stresses (tension and/or compression) : compressive and tensile members. 

 Distinction of vector-active structure systems is the triangulated collection 

of straight-line members: triangulation. 
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 Vector-active structure systems effect redirection of forces in that external 

forces are split up into several directions by two or more members and are 

held in balance by suitable counter forces.  

 The position of truss members in relation to the external stress direction 

determines in vector-active structure systems the importance of vector 

stresses in the members. 

 Suitable case is an angle between 45_60 to the direction of force; it 

achieves effective redirection with relatively small vector forces.   

 Knowledge of how forces can be made to change direction by means of 

vector crack and how the bigness of vector forces themselves can be 

checked is main requirement for the evolution of structure ideas on a 

vector-active basis.  
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 Vector-active compositions are very efficient with respect to changing load 

conditions and since they are composed of small-scale, straight-line 

elements, they are suited to form vertical structure systems for high-rise 

buildings.  

 Vector-active systems have great advantages as vertical structure systems 

for high-rise buildings. 

 Composed in suitable pattern they can combine the structural functions of 

linear load collection, direct load transmission, and lateral wind stability.  
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 Vector-active structure systems, because of their unlimited possibility for 

three-dimensional expansion with standardized elements at a minimum of 

space obstruction, are the suitable structure form for the dynamic cities of 

the future.  

 Because of the purely technical treatment of trusses to date, the aesthetic 

potential of vector-active systems has remained unused.  
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 : 
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 

Lockport Railroad Bridge (Upside-Down Bridge) Built in 1902 by the 
prolific and noteworthy King Bridge Company of Cleveland, Ohio 

                    Amtrak train crossing the NYCRR Bridge, New York  
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 

The Armour-Swift-Burlington (ASB) Bridge, Kansas USA, 1909 
Designed by Waddell & Harrington 

 : 
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 

 
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The Riverside Museum, Glasgow, UK, Zaha Hadid, 2011,  

 
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 : 

The Tunable Bridge, 2008, USA 
 

 : 
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 : 

 
The Orvieto hangars, Pier Luigi Nervi, 1935, Italy 

 



 ةالرابع المرحلة  Advanced Constructional Technology - تقنيات بناء متقدمة
 د. أسامة التميمي

 

13 
 

 : 

Bloedel Conservatory, 1969, Canada , designed by F. Fentiman and 
Sons of Ottawa 
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 : 

 
 : 
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 : 

Heydar Aliyev Cultural Centre, Zaha Hadid, 2011, Azerbaijan 
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   : 

Copper Ore Stockpile Enclosure, Escondida, Chile 


