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STATIC AND DYNAMIC CYCUCBUClQ.JNGOJ' STEEL MEMBERS 

A'HOIt K. JAIN! 

The number of tall steel buildings in seWnic regions has increased rapidlY in recent 
years. As the building';ncrea.es in height the need to en.ure sufficient lateral strength and 
stiffness becomes more acute. It has been realized Ihat inelastic deformations can be and 
need to be permitted in such structures in order to produce better designs. The inelastic 
dynamic response of a braced frame structure is obtained by using the hysteretic force
deformation relationship' for columns, girders and bracing members. This paper is. 
concerned with the hysteretic behaviour of steel bracing membe ... which are obtained from 
two dhlinct oriental ions : analytical mel hods (I, 2, 3, 4, 5, 6) and experimental tesll on small 
specimens (7,8,9, 10, II). These appl'oaches must be applied conselvatively because of 
the lack of sufficient data on the cyClic dynamic characteristics of Slruclural steel loaded 
allernalively inlo buckling and yielding. 

The experimental studies have pointed out that compressive strength of steel bracing 
members decreases with number of cycles which was not predicted by analytical methods. 
The purpose of this paper ia to compare the' reduction in maximum compressive loads 
obtained staticaUy and dynamically. Such comparison will help in determining the validity 
of u.ing the static hysteresis behaviour of bracing members to predict .the inelastic dynam c 
response of braced sleel frames. 

Experimesst.. P ..... r.mme 

Small scale specimens are easier to fabricate and test in Ihe laboratory but have the 
disadvantage of introducing the scale effects into Ihe results. These results must be used 
cautiously when extrapolated to practical applications. 1 he size of specimens was diclatcd 
by the capacilY of the loading equipment. It was decided 10 use displacement control 
rather than force control on alliests. Displacement control was preferred because at larger 
displacement levels the change in force is small for relatively large displacement increments 
making force control less accurate. 

Tssbe Speclmess. 

Eight tube specimens were made from I-inch X I-inch cold-rolled. sl~cl .tubes. The 
lube. were strell relieved by heating at l200°F followed by slow cooling. Average yield 
slre.s of annealed tube was 38.1 ksi and average ullimale slrain was 25% over u gage lenglh 
of 9 inches. Details of lube specimens are given in Table I. Foul' specimens were lested 
slalically and four identical specimen,;' were I .... d dynamically. Reclangular gusset plales 
were placed in slots at the end of each lube. Welds were made "II around lhe 1101. Each 
"u,set plate was welded 10 a l2-inches X 6-inches X 0.75-inch end plate as shown in Figure t. 
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