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THICKNESS WITH CENTRAL aOLE 

By 
A. S. ARYA", ANAND PRAKASJr* AND V. J. RAO.~" 

INTRODUCTION 

In rocent times the problem of &IIalysis and design of, raft foundatiol1$bs of tall 
circular Itruct1l1'08like water towers, silos, chimneys and hyperbolic <;oolin. 10WO" under 
Ihe action of wind and earthquake forces has attracted wide attention of enpa,oers in the 
research and design fields. The slabs of such tfpe are usually circlllat witl!" or without a 
concentric hole and are frequently provided with-a tapered thickl!O$S, which is a function of 
Ihe radial distance 0IIIy. These slabs can be treated as axisymllletriciil circular plates of 
variable thicknesses for analysis and design. ' , ,. 

In tbt above mentioned structures, the loads are transmitted· ~o their foundations 
either through columns or through cylindrical or conical shells. When columDS aro, used, 
circular rafts are invariably preferred to individual footing.s for guarding against uneven 
settlement of foundation. In this case a circular ring beam connecting the column baea is 
provided. In the case of staging oftha shell-type, the provision of a circularraft is obvious. 

The loads to which the circular raft is subjected are of two types. The lint typo 
comprises ofvorticalloads due to the self weight of the SUpeNtructure plus tbellve load. 
The oW I/fthead;' to cause a uniform bearing pressure in tho upward dlroctJonuDder the 
fOU11Cl4_ ~. v'. ,,~,oI'lj)Ods are caused by lateral forces due to ~ind or earth· 
qua.... As a " ' ' «.:r~ .,_ typo, a linearly varyHlg preasuro Il,al8llmed tp 
be developed UIICIor' . f'Ol\I1CIatlo,li. 1'Iiua, the total oll'cot, :onM~lalldlateralloadl 
is to cause an upwardboillllii ,pmaure bayillIiiRlftliPlar'Oi'npel,Id.1 variation under 
the foundation. It is customary not to allow littrns.ofthe foundl\tIon on tho windward 
side ,... , ",' '. " 

. T~e provision of a circular raft o~ers two~' ltmay be solid without a 
concentric hole or annular with a concel!tric hole. In either case, two condit~ to be 
satisfied. The maximum pressure under the foundation should not cxon,. bearing 
capacity of the, soil, and the minimum pressure should be either ZftO'bii'of'~ive 
.nature. I, f a solid raft is, provided, only one of th, e two, limiting, ,coA, Illll.i9l!4, . 8 ,Q,"""e~ ," 
~ and.the other bl;' a.~argin .. ~ut ift~e raft is !Rade ~It __ ~poss e to 
... euctly both the IUDltlDg conditions VIZ., maximum' ·>cttuatlO 'safe arin'g 
va\ue; __ l!Iini'!><llm pressure equal to z.c:roUl. ";,: .'. '. ' -

_~LjlrobleiD.of analysis, therefOie, ilto, UliIyae circular rallt .. witffot 
without ifCio_lIib.oIO:having axisymmetrical varlatlcmof.tbickness and s\lbje9ted to a 
bearing pressUre Df ~ trapolZOidal distribution. '.u.uatty tho thicknessof' tile raft is a 
IDMimum at tDr_'beam 1)1' .hell suppOrt with a Ii_tapering variation, , , ,,' 
-otit. Tlul whole pro~cmay be broken up intofow P.8fIs, ' 

Roork ... ·r= al'dReeil;SchoDl ofJteseareb andTrainina 'n Bartbquako,!1j11i11hio8. Univefs!1y of 

'uReader in CIVlI,BIi ..... in .. UniVersity \>fRoorkee, Rootkee.',,: . 
"'0I'adua1e Stuilent in CiYilllngineerlns, Uni..,rs!ty or Roor'ne; __ • ' 
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