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ABSTRACT

Although extensive literature is available on theo-
retical and experimental investigation of prismatic folded
plates, the study concerning nonprismatic folded plates 1is
extremely limited. Main objective of the present investiga-
tion is to develop suitable methods for the analysis of non-
prismatic folded plates. The methods proposed are (a) force
method and (b) energy method. A shape of nonprismatic folded
plate has been proposed and its suitability is investigated
hereln. The shape is obtained by varying the depth of folded
plate parabolically along span with maximum depth at midspan.
Theoretical analysis, experimental investigation, parametric
study and preparation of analysis curves are attempted for
the proposed shape of the folded plate structure. The

contents of the study are summarised as follows.

Energy method originally proposed for the analysis
of single span prismatic folded plates is extended herein to
nonprismatic folded plates in Chapter 3, The sine serles 1s
chosen as dlsplacement function for ¢ach plate. The ampli~
tudes of thes harmonlcs are treated as the unknowns while
minimizing the total potential energy. The structure is
divided into a number of transverse sections for numerical
integration. Three examples are illustrated to establish

sultability of the method. Effect of number of sections
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considered for integration and number of terms of harmonics

for the deflected shape on accuracy of solution 1s examlined.
The results of energy method are compared with those of
avallable experimental and theoretical investigations and have

been found to be in good agreement.

Matrix force method for the analysis of nonprismatic
folded plates is developed in Chapter L, The structure 1s
made statlically determinate by introducing rotational hinges
and longitudinal rollers at nodes. Three basic steps of
analysis - equilibrium, deformation force relation and com-
patibility are described for the solution of nonprismatic
folded plates. Numerical method is used to obtain plate
flexibility matrix. The effect of number of sections on the
accuracy of results is examined. The applicability of the
method 1s examined by comparing the results of analysis pre-
dicted by force method with those reported earlier. The

results of the proposed method compare well.

Experimental investigation carried out on two sand
araldlte models of the proposed shape is described in
Chapter 5. /fraldite and sand were mixed in the proportion
1:7 by weilght. The two models have approximately same Cross
section at midspan and cover Ssame plan area., The ratio of
depth at support to depth at midspan 1s 0.5 for model 1 and

0.25 for the seccnd model. The experiments were conducted
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under three load condltions. Strains and deflections are
measured at midspan and quarter span sections. Longitudinal
stresses, transverse moments and deflections are compared
with those obtained from the force method., The comparison
shows that the method is more suitable for the analysis of
such structures and is chosen for the parametric study and

preparation of 'Analysis Curves'.

Parametric study and analysis curves for the pro-
posed shape are presented in Chapter 6. The geometrical
parameters consldered for parametric study are span L, wldth
of top plate Bt’ 1nclinationvof side plate 9 , thickness of
plate T and depth at support Ys‘ The analysis curves for
geometrical parameters are prepared in terms of nondimen-
sional parameters LB, T,B, 6 and Y /Y . The force
parameters are longltudinal stresses and transverse moments
which are also expressed as nondimensional parameters. The
curves facilitate quick design and eliminate the use of a

computer.
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