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EXPERIMENTAL INVESTIGATIONS OF DYNAMIC 
CHARACTERISTICS OF 3-STOREYED SPACE 

AND PLANE FRAMED STRUCTURES 

Y.P. GUPTA' AND A.K. BASAK~ 

INTRODUCTION 
The normal and easiest method of analysis for any structural frame is by assuming 

them as plane frame and correspondingly calculating the stiffness and mass matrices. But 
real representation of any framed structure will be, when analysing them as such i. e. in 
space. The amount of analytical and experimental data available concerning hysteretic 
force-dellection relationships of space frame at high dynamic strain levels is meagre. Hanson 
(1966) reported tests on a number of one storeyed mild steel structures, and concluded that 
changes in the static and dynamic hysteretic force-deflection characteristics were small. Wen 
and Farhoomand (1970) have reported analytical expressions of dynamic characteristics 
of space framed structures, but with no experimental verification. Because of the impor
tance of space framed structures in modern days, it was decided to outline their structu
ral dynamic properties after experimental investigations of model structures. This paper 
describes a few dynamic characteristics of space framed structures with corresponding 
static and dynamic measurments. Investigations for lateral force-deformation charac
teristics, natural frequency and damping in naked plane frames and corresponding space 
frame have been carried out. Detailed analytical and experimental investigations for tall 
space framed structures like muItistoreyed building, towers etc. are under progress. 

EXPERIMENTAL STRUCTURES 
To start the investigations on the project of dynamic behaviour of space frame 

structures a simplified frame was choosen for experimental study. A three storeyed single 
bay naked steel frame model, as shown in Fig. I (a) was fabricated out of steel sections. 
The columns were made of single channel section of ISLC 75 x 40 x 6 mm and beams were 
of ISA 40 x 40 X 6 mm. Fairly rigid base was achieved by welding the bottem of the columns 
to heavy steel plates 12 mm thick which were bolted to the foundation block made on 
site available for testing '(since there was no reaction floor available). Two plane frames 
were connected with six connecting members by bolting arrangement reSUlting in space 
frame structure made with plane frames. 

The loading frame consists of two separate frames (in the vertical directions) which 
were connected at base and top plates with rivets. Steel base plates 12 mm thick were 
used and foundations were made on same soil as for model testing. The columns of load
ing frame were made of two channel of size ISLC 100 x 50 x 6 mm as box sections. Other 
horizontal and diagonal members were of ISA 50 x 50 x 6 mm. 

EXPERIMENTAL PROCEDURE 
The experiments were carried out in two groups, static force-deflection tests and free

vibration tests. Static tests were possible by applying a horizontal force in turn at each 
1I00r level and dellections were measured at all the 1I00r levels by dial gauges fitted to the 
fixed reference surface. The dellections were measured at various stages of a complete 
one side reversal of applied loads so that hysteretic force-deflection relationships could be 
obtained. Yielding of foundation in upward vertical direction was noticed. This was 
due to lateral loading applied on model structure and poor soil characteristics. Amount of 
yield was also measured with a dial gauge. The testing was done on plane frame I, plane 
frame II and space framed structures separately. 
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