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“A,.

SYuO0PSIo
Pudblished literuture on experimental stulies ol
hipsed hyprr chells in very lirzited, Tesignm procelures
Tor ecalculcotion of sirensth ond deflection which t ke iuto
conziier tion botk the wiyiditics of edge dbeams 2wnd Jlc
extencion of fice tuve a0t been ctuliel in det:il.,  etLo.s

vo e leslote the ultincte strength ol cueh cihells  re luo

a2t Dully mown., In iai-c fhecis an attermrt ic own’= "o Lty

ese sorvaents of o onyo o zlell go o2s o ovolve worioolo

roceturces Cor leci m pupocer.,

&

In Chaprer I, the seometry of the shell is Jlrcucied
d tle mee? Tor furthcv recge.rch is brousht out. hroter 2
10 cevoted to o roview of exictin, liter ture relev-ii to
e )1‘0551:4': KL e '

F=Ermp A Piedlmeiiloiv. for caleculotion of deflecetioinn
27 ilnel sypar shell roofs ic Jeveloped in Chopter 7. Che
ceieou can tuxe iato account varictione of edge bear .rize
and exténsional ri,idity o. ties. The validity of the cin-
plified proccdure has also been crarined for onc crse by
comparigg the results obtained by tiis method with tho:se
obtained by the finite diflerence colution of the ecu:tions

of bending theory.

Chapter 4 desceribes brieflly the experirvertal wor':,
Thirty one testr,.Jone ian Tour phuses, are reporte . ull

prriiculores cre ineluded only regcording the teste ol tie

Tourtl phoosc

1 X

Ir Thonoter 5, the lort rezaltc (Courth Ohnse) nove

4 e

Lioildee oo the elastic studies are precented :nd conmpires



http://detv.il
http://dn.se

with the theoreticel results. Thie results are presented
for the two cases of (a)'unifor&ly londed shell with corners
ueld in position and (b ) unloaded shell subjected to syﬁ-
metrical horizontal displacement ot the suprorts. Chapters
€ »nd 7 bring oubt the influence of extencsional rigidity of
ties and of size of edge bears respectively on the worliin:
load behaviour of the shells. The behaviour of the test
nodels at cracking and ultimate load stages is 3iscussed

in Caapter €.

A study of the ultimute'strength of reinforced
concrete nipsed hypar shells is ﬁade in Chapter 9. Four
poscible moles of [ajlures are identilied and methods ‘o
cclculate the ultimnte strength are »ronoced, The influen-
ces ol sfrength'and'extensional ‘rifidity ‘of the ties and
the poiﬁt 6T apoplication of the tie force on the ultimate
strengthrare brought out. Ultimste strength of the test

models are compared with the theoretical predictions.

A brief discussion on prestressing of the ties is
siven in Chapter 10, The major conclusions arrived at are
grouped in :hapter 11. Some design recommendations and

sugrestions for future research zre also presented.
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vhell ceometry.

Dlestic and geometric properties of shell and effective r~rchl

HOTATION

Coordinate axes.

Plan length of shell auw drant inm 0 onl ¥
directions respectively.

Jhell rice

kel *hicrmess

#ilth of beauw . !

Depth of beunr inclucive of shell thic.mess

2 :

%? or %; for shells sguare in plan
1

k

B

6c?
coordinstes ol anycpoint, on the shell
% . ,
a

N

a

/k2 + x2 + yg

1:2 + x'j

k2 + y2

- Moduluc of elasticity of the material of
shell,
" - Modulus of elasticity of tie
¢t - Lodulus of elasticity of concrete in the tie
- inodulueg of rigidity
- Poisson'c rctio
- Ead
12(1- \)5)
- Xoment of inertia

>



Moment of inertia oi effective arch at a
distance x from the crown.

Moment of inertia of effective arch at the
crown,

Rice of effective arch above tie level, at
4 iistance x from the crown

Area of tie

Ares o7 concrete (tr:nsforred area when
unténsioned steel is present) in the tie.
Area of cteel in compression

Area of steel in tension

Area of bearn,

strenrths of raterials and .sections.

H

Ultinate 'moment“capacity

Ultimate moment capacity (for hogging
moment) of the weakest section near the
shell corner.

Ultimate axial load capacity

Ultimate horizontal reaction at supports

in the directions of coordinate axes (yield

- strencth of tic)

Ultimate load capaclty in compression of
unit width of shell panel.

Ultinate load czpreity in tension of unit
width of shell panel

Yield strength of steel

Cruching strength of standard concrete

cylinder.

Loads and forces acting,

q

- Uniformly distributed load per unit area,
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H!

o

Pa

Pa,t

Displacements

u,v

w

Ultimate load capacity per unit ares
Buckling load (per unit area)

Dead load of shell per unit area
In-plane stress resultants.,

Bending moment due to external load or
applied displacement, -

M at a distance x from the crown of effectiv#
arch,

Moment developed at the shell corner due to
eccentricity of tie reaction.

Bending moment due to unit force,

Transverse sghear

Horizontal reaction at each support in the
direction of coordinete axes - Tie force in
oneotie,

Tie force when the tie is placed with
eccentricity e, '
Reduction in tie force below the value given
by membrane theory.

Tie force for the effective arch.

(1) Axial force (ii) prestressing force to
be applied at each support in the X and Y
directions to obtain zero central deflection.
Additional prestressing force in excess of P,
Portion of Py resisted by the shell
Portion of Py resisted by the tie.

Tangential displacements

Normal displacement
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Other notations

- S

Displacerentsin the X, Y and 2 directions.

old wie

=

bt

Horizontal displacement at each support of
the shell in the X and Y directions,

unit force) " horizontal displacerment at
each support of the effective arch due to
unit horizontal force applied at the support
53 due to prestressing force Pa.

Vertical displacemrent of failure mechanism
Cue toc5H of unity

Vertical Gisplacexent of effective arci at
alré¢iistancécx cf romserown

Vertical deflection of effective arch at

the centre.

~entrel deflection'of shell,

Q(I)
—~
~

Alry stress function

Vlasov stresc-dicplacexent function

i -
v DEh

Spacing of scuare finite-difference

[ &)

W+

c
H
P
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y &, K - ion-dimensionzl porcmeters
- seduction faetor for compressive strength of
concrete

- Drneentricity of tie,

sdiitional symbole tre defined in the text as and

they occur.




