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V. INTRODUCTIOH 

A circular plate tastened to the top ot a circular 
cylinder or the aame diameter waa placed in the 

•ix-toot teat section of the Stability Wind Tunnel 
at Virginia Polytechnic Institute. The wind Yelocity 
ot the tree stream waa maintained at 16) teet per 
second and direct pressure was read oyer the exposed 
surface or the plate with a eyatem ot manometer tubes. 
The direct pressure readings, which have the unite 

ot inches ot water, ware then converted to diaenaionl••• 
pressure coettioienta. Reynold's Number tor the tlow, 
in terms of the two-toot diameter dimenaion waa 

6 1.8 x 10 . 

Using polar coordinatea, the preaaure ooetticienta 
were appro.xillated by tour terma of a Fourier cosine 

aeries with variable coetticienta. Another Pourier 
cosine aerie• with unknown coetticienta waa then 
picked to represent the deflection. Both Pourier 
series were then substituted into the governing 
differential equation tor circular plates. A aer1ea 
of equiclimenaional differential equations, which could 
be aolYed for the unknown coetticienta, were tha 
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obtained. Each aolution tor the unknown ooetticienta 

contained tour arbitrary conatant.a, which could be 

evaluated by imposing boundary condition• on the plate. 
Clamped edge and simply supported b0Wlda17 

conditions were considered. Detlectiona and moaenta 

were found in series form and these aerie• were 

evaluated tor several points on the plate. 
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VI. THE INVESTIGATION 

Section 1. Preliminaries 

The model, which is shown in Figure 1, was placed 

on the floor or the test section of the wind tunnel. 

Measurements of the velocity profile up to aix and 

one-halt inches from the floor were taken. These 

readings were taken at 16, 32, and 48 inches up stn• 

from the leading edge of the model. The Yelocitr 

profile reaulta, shown in Figure 2, indicate that the 

plate on top of the cylinder is located out of the 

boundary layer and in the region or uniform tlow. 

The plate was instrumented with a series ot 

pressure taps located at each end and every two 

inches along a diameter. 

The model was then oriented with the line ot 

pressure taps parallel to the direction or wind 

velocity. The pressure was read from each of the 

13 pressure taps using a manometer board. The mod.el 

was then rotated and readings were taken every 

15 degrees. Thirteen sets of data were taken at 

locations from 0 to 180 degrees. The data were then 

converted to pressure coefficients as tollowas 
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24" 

6-1/4" 

Side View 

9 

2 3 4 5 6 7 8 9 10 11 12 13 
Pressure Tap Number 

Top View 

Figure 1. The Model 
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P - Po - Pst · 
c ·-----p q 

where P is the direct pressure reading, P0 1• the 

reading at zero velocity, Pat is the statio preaaure 
of the wind during the test, q is the dynamic preeaure 

ot the uniform flow region, and CP is the pressure 

coefficient. The pressure ooetticienta calculated 
are giyen 1n Table 1 and a plet of the preaaun 

coet.ticienta over the plate 1• shown in Figure 3. 
A plot of the pressure coettioienta over the cylinder 

is ahown in Figure 4. 
It may be noted that the Cp values at tap #7 

should be the aame tor all angles. Since the fla• 

plate waa actually made or sanded plywood, aoae e•ll 

error 111.ght be anticipated aa the model waa turned. 

A better idea or the order or accuracy or the 

experiment might be gained by comparing th• o• and 

lSo• readinga in reyerae order, or by checking the 

symmetry ot readings at 90•. 
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Table 1. freaaux:e Coetticientt .211 ~ .Modtl* 

e-o• e-1.s• e-30• e-45• Q-60• e-75• e-90• 
-1.065.5 -1.osos -1.0992 -1.osos -.9270 -.6273 -.S)9) 
-1.1798 -1.1798 -1.1774 -1.0.524. -.7903 -.492S -.).520 

-1.1030 -1.07)0 - .9607 - .7378 - • .51)1 -.)090 -.2)41 
- .7)60 - .7041 - .s1S6 - .4)82 -.)071 -.2116 -.1779 
- .3745 - .3614 - .3034 - .2472 -.2097 -.1)67 -.1216 
- .1966 - .1891 - .1779 - .1648 -.1610 -.110.5 -.lo67 
- .U.98 - .llt79 - .1423 - .1423 -.1442 -.1067 -.1067 
- .1))0 - .1)11 - .1)11 - .1)67 -.1)66 -.09)6 -.1049 
- .1273 - .127) - .127) - .l)a6 -.1442 -.1105 -.125.5 
- .uos - .1180 - .1273 - .1461 -.1629 - .. 142) -.1648 
- .1)11 - .1346 - .1479 - .lf!JS -.2022 -.1910 -.2)0) 
- .12ss - .1496 - .1629 - .2)22 -.2670 -.2554 -.3177 
- .1461 - .2154 - .2210 - .i..476 -.5693 -.5281 - • .5)00 

• Por calculation purposea the yalues in thia table are giftn 
to a greater degree of accuracy than actually obtained by .... ~~. 

I 

~ 
I 



Table 1 (continued) 

'9-105• a-120• g.135• 

1 - .,_5637 - .ssso - .)146 
2 - .)165 - .2009 - .2060 
) - .2)22 - .2022 - .1742 

k 4 • - .1910 - .1760 - .1610 
1 s 
s:: 

6 3 7 

- .1573 - .1554 - .1536 
- .142) - .1404 - .1423 
- .1461 - .1461 - .1461 

f 8 :s - .1479 - .1592 - .1648 
m 

9 m 
Q) - .1760 - .2041 - .2416 ... 
11. 10 - .2397 - .)090 - .42gg 

11 - .,)446 - .4669 - .7416 
12 - .s1so - .7622 -1.0449 
13 - .6704 - .9)a2 -1.1011 

e-150• e-16s• 
- .1g16 - .1646 
- .1646 - .1404 
- .1442 - .1)86 
- .1442 - .1404 
- .1461 - .1386 
- .1404 - .1)86 
- .1479 - .1479 
- .1779 - .1a54 
- .2971! - .)464 
- .5661 - .7004 
- .966) -1.0730 
-1.1742 -1.1816 
-1.1105 -1.oaao 

e-1so• 
- .1496 
- .1330 
- .1316 
- .13S6 
- .1)67 
- .1404 
- .149a 
- .19SS 
- .J7<>' 
- .7285 
-1.0936 
-1.16ats 
-1.osos 

I ..., 
N • 
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---11 -- r, 

All values given are to be 
multiplied by (-10-l) 

Figure 3. Pressure Coefficient Contours 

on the Plate 
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Section 2. Exans&on ot LoadiDS in SeJ1tl fog 

It was desired to expreaa the loading in aerie• 

torra to aid in the aolution for deflectiona. A double 

Fourier series would have been the easiest to deYelop 

but was found unaatiafactory because the final 

solution tor deflections would not satiety any ot 
the boundary conditions usually considered. It waa 
decided to uae a Pourier cosine aeries in 8 With 

t;hird order polynoaiala in r aa the ooeffic1enta. 

Third order polynoaiala were choaen tor the 
coetticienta because they gaye the requir9d accuraoy 

and were not overly complicated. To deYelop this 
aeries the pressure coefficients calcula\ed fl'Oll the 

data were expanded in third order polynomials relating 

Cp and r along radii located eyery 1S0 from o• to iso•. 
Thia was acoompliehed utilizing a 1620 digital coaputer 
and a computer program written by R. c. Heterick of the 
Civil Engineering Department at Virginia Polytechnic 

Institute. The following results were obtaineda 

• ror o 
cP • - .15s3s + .01s23r - .04so3r2 + .0021az3 
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ror is• 
cp • - .15478 + .o8J92r - .04574J"2 + .00269r3 

For )O• 

Cp • - .16684 + .10042r - .04420,.2 + .002ur' 
Por 45• 

op • - .16626 + .o8219r - .03146r2 + ~001sar' 

:ror 60• 

Op • - .1sg09 + .0)780r • .01372z-2 + .00042z3 

For 75• 
2 cP • - .12670 + .01002r - .00451.r 

Por 90• 

Op • - .10309 - .0062lr + .001321'2 - .00031r3 

ror los• 
~ • - .11164 - .01856r + .oosa~ - .00060r' 

Por 120• 
cP • - .13494 - .0279Sr + .00911r2 - .oooa1zl 

For 135• 
cP • - .13s91 ~ .olJ66r + .0041or2 -· .00043sJ 
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ror i50• 
cp • -.144llt + .002741' + .00017r2 - .00001z3 

ror 16s• 
Op • -.14614 + .0021ar + .ooos~r2 - .00009z3 

For 1so• 
Cp • - .13631 

In the aboYe equation• 1n•1cnit1oant tel"llll are 
dropped. 

The Fourier ooaine aeries tor '11• loading has 'he 
following tonar 

CIO 

Cp(r,e). c(r) + Lc1n<r)co• ne 
11:1 

where 

c(r) • ...!..1: (r,Q)dQ rr P 
0 

and 
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Th• pressure coetticient distribution waa ooneidered 

to be only a function of r in the is• aeo~n which 

aurround. the radii along which the original reading• 
were taken and o ( r) waa obtained in the following tonu 

c(r) 

Subatituting into the third order polrn.Ollials 

relating CP and r along certain radii, c wae found aa 

tollowas 

c(r) • - .141 + .0243r ..... Oll70r2 
+ .000497z3. 
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The da(r) were found using the aame teohniqu. 

Co1111idering only tel'llS up to n•3, the following "•ulte 
were obtained s 

d1 (r) • - .013 + .0;1Jr - .02usr2 + .0013a~ 

dz(r) • - .011 + .021tsr - .013ao,,Z + .0009S6r' 

d3(r) • + .oos - .009sr + .ooooar2 + .00004~ 

The tiret tour terms ot the Fourier coeine ••ri•• 
tor the preeeure ooetticient distribution were th91l 

obtained& 

Cp(r,8) • 

• - .141 + .0243r - .ou1or2 + .000497zi' 

+ c- .013 + .os13r - .0241sr2 + .0013ssrl1 •••• 

+ c- .017 + .02ssr - .013sar2 + .0009.56z3J 0012e 

• t• .oos - .009sr + .ooooar2 • .oo:>o41zJ1 ooaJe 

The abon equation would apply to pla\ea ot radiu (r0 ) 

equal \ct 12 inch••· Changing CP(r,8) to the f"oa 
Op(.£., 8) and denoting.!. byf, the following equation ro ro 
whioh would apply to a plate of" any radiua naultas 
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Cp(f ,9) • 

• - .141 + .292f • l.685f2 + .859;) 

+ [- .013 + .615p - 3,47ap2 + 2.393pl] cos& 

+ r- .011 + .Jl2f - i.9aa,o2 + i.652flJ 0012e 

+ [+ .oos • .llSf + .ou,a2 + .OSlf l ooa31 

Figures S and 6 coapare the pr9aaure ooetticlenta 
tram the data to the pressure coefticienta trom the 
aeries representation. 
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The governing differential equation tor small 

deflections ot a thin bomogeneous 1ao\l"'Op1o plate iat 

vltw • 2<r,e) 
D 

where w is the deflection or the plate and p(r,e) 1• 

the loading on the plate. The quantity D is defined by 

Eal 
D •----

where E 1• the aodulus ot elaaticity, lJ 1• Poiaaon'• 

ratio, and h ia the ~hickn••• of the plate. 
The goYenU.ng differential equation oan be written 

in th• form& 

where q 1• 'h• clJnamic preaaure or the wd.tona now 
region in Wlita ot pound.a per aquare too\. 

Using polar ooordinatea with the origin locaHd a\ 
the center ot the plate, the gonrning equa,1on beooaea 



Introducing a Fourier cosine aeries tor the deflection 
CZ> 

w(r,8) • a(r) + Lbn(r) coan8 
h:I 

and substituting this series into the gonrning equation, 
the following reaulte are obtained. 

l da(r) ·---r3 cir 

2 d)bn(r) 2n2+1 d~n(r) ·-----r d.z3 r2 ctr2 

Equating the coetticienta tem by tera 

d4a(r) 2 dla(r) 1 c1.2a(r) 1 da(r) c(r) q ---·- -- +---·--vlt r ctr> r2 dr2 r3 cir 1441> 
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which can be rewritten as 

da(r) 4 c(r)q 
+ fJ • r 

df l44D 

Subatituting the valuea obtained tor c(r) and 

dn(r), into the aboye equation, the tollowing solution• 

wen ob~ained2 

r 4q { 2 a(r) • 0 A0lnf + B0 + C0 f lnp + D0 p2 - .0002aip4 
144D 

+ .0032ospS - .oo662~6 + ,00207tlf1 

b1(r) • ro 
4

q {Alflnl' + B1f-l + CJ!3 + D1 f - .0002s1,Ja-
l44D 

+ .0003205pS - ,oo662Sp6 
+ .0020711p7} 

~fl + 82l2 
+ 02f4 

+ D2f° - .000)6)p"inp 

+ ,00)257pS - ,OOS177p6 + ,00174tlpj 
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ro 4 q i ,J -3 5 -1 la. 
b3(r) • l4i:i) t.'31' + 83p + c3 1' + ~f' - .000134p· 

- .001193/inr • .oooostp6 • .000121p1 

Where the Ai• B1, Ci• and Dt are constants whieh can 
b• evaluated using the boundary conditiona. 

are 

Section 4. 1Ia1ua~ion of ContJapta '11>• 
Boupd,a[f Qondit&ona 

For a aiapl7 supported plate the boundary conditions 

(?4r)r-r • o 
0 

where Mz. • - D [a2w + V(!Q.! + J:.. a2
•)] • a.a rar r2ae2 

The boundary conditions tor a clamped plate are 

(w)r-ro • 0 

Using theae boundary conditions and requiring that 

the deflection at the center ot the plate remain tinite, 
the following cletlectiona are obtaineds 
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ror the clamped edge boundary coadi\ioua 

+(-2.72p+4.34p3 •• 2ap4+3.21r'-6.63p6+2.oap7] co.e 

+[-1.11p2+1.28p't-.363p4lnf+l•2~5-s.1a,o6+1.75f7] co•21 . 

+ [ -.31f 3-.13f'-+ .)2 ,,S-l .19f~lly' + .o6p 6+ •lJp 7] aoa, 
ror the aim.ply aupport•d boundary ooaditioua 

ro4q10-> w•---
144D 

[ 26.<>'-4.)JV + 29.20+7.4Sv p z.2•201'4+l.)Of5 L l+V l+I/ 

-2.93f6+.10f1 

•[• 20.50-2.72~+ 25.37+4.3411 f > •• 2alf+l.Zlp5-6.6)f6 
)+II 3+ II 

+2.04,P7J 0088 

•C- $.61-1.2ttr. 9.53+2.05v f4 •• 36~+l.2'f'-s.itp6 S+v S+11 

+1.1sp?J caoa2e 

[ ).16-.)71/pl + 2e79+.)2V f' 'I~ 4 1 19 S,._A 06~.0' 13~D7] + • I -•..Jf • • '{'-~+• I +e I 
7+V 7+V l 

oo•>•r 
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Section s. IieValAAtiona o.( Mo31nt1 tnm penec,iog 

Ueing 

1' 1 ~2w ~2w Jle••D(-+-'-'--+V ) 
r r2aa2 a 

i~2w 1 ~­Kre • (l•l/)D (-~ - -~) r8188 r2ae 

the following equations tor the moments are obtaineda 



-29-

Por the clamped plate 

ro 210·3 q f, 2 
-., • - 144 Lu. 97-26.loO P +as. 96l·&?.1s p4+29.44p' 

2 3 4 . 5 +(26.oi.p-3.37p +61t.lOp -198.?Sp +S?.28 p ) eoae 

+(•2.22+12.84.p2-4.36p21np+65.14~·1S5.Jlp4+73.42p5) 00828 

+(•2.22p•l.6lp2~1t.7lp3-23.86p3lnp+l.74p4+s.33p5) coa)e 

+ t.1r14.91-s.aop2+6. '°p'-11.5ap4+4.91 5 

+(8.68p•l.20p2+12.i4p3-)).15p4+12.48pS) coae 

+(2.22+3.26p'-10.)6plt+5.2;p5) coa28 

+(2.22f+.6Sp2-Z.S7p,+4.76p31np··l&p4•.26pS) OO•)•]} 
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Me • - 0 14.97-8.*>p2+6.sopl-11.5Elp4+4~91PJ 
r. 2q10·) f 

1441> 

. 2 3 • ' +(8.68p•l.20p +12.84p •)).lSp +12.48p ) ooae 

. 3 . 4 5 . +(2.22+3.26p -l0.)6p +5.2Sp ) coe28 

. 2 3 3 4 s +(2.22p+.6Sp -2.S?p +4.16p lQp-.lSp -.26p ) ooe38 

+ J/ [14.97-26.40p2~2s.96p3 ~. 7Sp4+29.44fY' 

+(26.01tp-3.37p2+64.10p'·l9S.7Sp4+s?.28p5) co•• 
. . 2 . 2 . 4 s +(-2.22+12.a4p -4.36p lnp+6S.14pl-1ss • .3lp +73.42p ) eoa28 

+ ( •2.22p •l.6lp 2-4. ?lp 3 .23 .116 llap• l. 74/"+ J.33 iJ> ao•3• t 
' . . . . 

lla-e 
•- (8.68p-.84p +12.84p ·ll.lSp -12.UpS) atne r 0 21aelq(l-V) f 2 J 4 

144 

+ 2c-2.22+3.s1p2-1.12p2lnp•l3.o4,o3-2s.90p4+10.soP'> a1nae 

+ 3 c-. 7 4p + .09p3 -.39p2-4. 76e'lnp+. 30p4+. 7&p5) BinJe} 
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For the simply supported plate: 

1\- • ro2qlo-3 fz 29,20+7,4sv -26.4Dr}+2s.96p'-a1.1sp4 
144 L' i+.v 

+29.44p' 

+(6 2S.37+4.34Vp.3.37p2+64.10p3-198.7Sp4+s7.2spS) coae 
)+ll 

( 2-(6.61-1.20L) + 12 9. 53+2.o,~2-1.oa P2-4.32p2ln +6s.20"' 
+ 5+ // S+V 

-lSS.4lJp4+13.SOpS) coa2e 

+(6- J.16-.)7~+ 20(2.79+.32~PJ-5.9S f-1.6lp2 ·23.SOp)lnp 
?+l/ 7+ i/ 

+l.74p4+s.3lp5> coaJ8 

+ v c z 29.20+7 .4s .v_ a.sop2•6. 50pl-17. ssp4+4.91P' 
l+V 

+ ( 2 25.3z+1t • .31t.Vp- i.2op 2+12.84p3-10.J6p4+5.2Sp'> coae 
"J+V 

+ ( 2 + 8 .67+1.28 LI .... 36 p 2 +3.26 p'J-10.36 p4+s.2spS) coa28 
5+U 

+ (6 3.16+.)7Vp- 4 2.79+.)2lj/J_l.l9p3+.6Sp2+4.76p)ln(J-•1Sp4 
~u ~v J 

-·26p5l coe)e lf 
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lie • - ,...210-lq f2 29.20+1.Nv -•.itop2+6.'°f'-11.S4/• 
144 l l+V 

+4.9lps 

+ ( 2 < 2.s.37+4.34v>p- i.2op 2+12.44 ?-10.)6p 4.,.2,p'> ••• 
)+L/ 

+ < 6 <~.16+.2zv>p •4 ,2.79+.32,v>P3-1.19pl+.6Sp2+4. 76pliap 
7+JJ 7+// 

-.14p4•.26p') coa39 

+ v [2 a9.20+7.45v - 26.40p2+2S.96(>3-47.7Sp 4+29.1+4p5 
l+L/ 

• , 6 2s.37+4.34vp. 3.31P2+64.1op3-19a.1sp4+a1.2ap5> ooae 
)+L/ 
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r 0 
21o•lq(l-v) 

1\-e. -----
144 

l 12 25.37+4.34vP- .s4/+12.s1t(-33.15p4-12.i.s,.5i a1.e l )+U 

+ 2 < 2_ a.61-12.av. 3 2.53+2.o,vp2·.J6p2-i.12p2lnp+l).04pJ 
5+£/ S+ll 

-2s.90p4+10.sop') a1n28 

+ 3 (2- ).16-.J7vp+ 4 2.79+.J2LJ3-.J9p2-l.19p>-4.76p)lnp 
7+ L/ 7+ // l 

+.)Op~+.76f5) ai~8J 
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VII. RESULTS 

Table• 2, 3. and 4 preaent results tor detlectiona 
and aoaenta at points ot particular interest. Wherenr 

neceaaary Poiaaon'a ratio is taken aa o.J. 
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Table 2. Detlectiona 

Detlectiona ot clamped plate 

p•O.O f•0.2 p-0.1+ p•0.6 ,t>•O.S p•l.O 
4.36 4.64 4.13 3.09 l.20 0 

4.36 4.44 ).72 2.48 .ss 0 

4.36 4.02 ).02 1.75 .ss 0 
4.36 3.56 2.47 1.41 .)6 0 

Deflections ot simply eupportecl plate 

p-o.o ,P•0.2 f°•0.4 ,P•0.6 p•O.S f'•l.O 
21.os 21.45 19.50 15.)4 s.21 0 
21.os 21.00 111.61., 11 ... 21 7.64 0 

21.os 20.07 16.95 12.29 6.4S 0 
21.os lS.87 1S.3S 10.SO s.43 0 

r 0 410-lq 
All Yaluea given are multiplied b1----

l44D 
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f•O.O f'•0.2 ,o•0.4 ,.a•0.6 f>•O.lt ,P•l.O 

17.9 24.1 2a.2 20.7 - s.lt<l -76.1 
21.0 ia.9 12.S 2.0 -1s.2 -31.a 
17.9 ll.7 s.o - ).1 -1s.29 -23.s 

,..o•O.O .P •0.2 ,,.0-0.4 P•0.6 ,P•O • .t f'•l.O 
21.0 25.9 26.) 22.6 9.2 -23.0 
17.9 11.2 14.1 9.1 o.6 -11.7 
21.0 15.2 14.5 6.9 0 - 6.2 

- ro 210-lq 
All values giYen are multiplied by ,-.. ---

144 
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Table J (continued) 

,P-O.O f•0.2 p•0.4 ,P•0.6 ,.a-o.s ,P-1.0 

0 2.32 3.31 2.32 -4.46 -24.113 

r 0 
210-lq(l-V) 

All values given are multiplied by - ------
144 



Table 4. Moaents 2!l Siglr Supported P1att 

P•O.O p-0.2 ;°•0.4 p•0.6 ,.o-o.s ;0-1.0 
59.S 71.0 ao.o 77.4 50.) 0 

6S.3 63.2 56.1 46.) )0.7 0 

S9.S 49.9 )8.J 25.9 10.8 00 

f•O.O f'•0.2 ,P•0.4 ,.o•0.6 ,,o•0.8 f'•l.O 
61.9 71.) 76.) 75.) 62.s JS.O 

60.s 59.a 56.7 s1.a 43.9 29.1 
61.9 ss.2 so.6 42. s 33.4 24.S 

r0 
210-)q 

All values given are multiplied bJ - ---
144 
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Table 4 (continued) 

Mz-9 . 

p•O.O ,.o•0.2 ;>•0.4 f'•0.6 ;:-o.s .P -1.0 

e-90• 0 4.02 6.30 6.06 -1.02 -1).JO 

r 0 
210·) q(l-11 ) 

All valuea given are multiplied by - ------
144 
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VIII. DISCUSSION OF RESULTS 

It should be noted that the result• were lett in 

a form which can be made to apply to any size circular 

plate under the action of a tangential wind load wi\h 

the same now regime. The results are also in a fora 

which leaYea them easily converted to principal atre•••• 
at Q • o•, 90•, and igo•. 

The results given are easily adapted to the probl .. 

ot a plate acted on by a uniform load and a tangential 

wind load. The solutions could be tound tor the unitora 
load and then auperimpoaed with the aolutiona found in 
this problem. Such a condition might be critical in a 

situation where a similar structure baa a significant 

opening in the "front" such that an outward preaaure ia 

developed inside the structure. Also, in wind condition• 

near the center ot a tornado, aigniticant outward 

resultant preasurea develop in addition to the dynamic 

pressure. 

There do not exist any measured values with which 

to check the reaulta. However, the results from 
detlectiona should be, within the limitations of the 
theory, as accurate as the loading expreaaed in tour 
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terms ot a Fourier cosine series. Figures S and 6 
daaonstrate the accuracy or the loading ••ri••· The 
aeries g1Ten tor aoaenta does not conTerge aa rapidly 
as the deflection aeries and io therefore leas accurate. 
The inaccuracy, howenr, ahould not be large enoqh to 
cause ditticultiea when the results are used in 
engineering deaign. It greater accuracy 1a desired 
the problea could be reworked uaing more tenu in the 
Fourier aeries. 

The two tJP•• ot boundary conditions conaidel'ecl, 
claaped and simply aupported, repreaent the extreae 
caaea. The solutions, therefore, represent t.be ext1'9118 

T&luea which would be expect~d. The solutions tor an 

actual probl•, where t.he supports would be elaat.io, 
would tall between the extreme values deTeloped in this 

thesis. 
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IX. CONCLUSIONS 

When wind loadings are considered in engineering 
deaign they generally are taken to be uniform loada. 

In this theaia an actual wind load i• •aaured over the 
exposed aurtaoea ot a plate fastened onto a circular 

cylinder. Thi• wind load is expreaaed in aerie• tora 
and a aerie• tor the deflection 1• developed troa the 
loading series. Deflections and llOllenta are presented 

in aerie• fol"ll and in tabular form tor point• ot 
particular interest. The deflections and moaen'8 
developed ahould be accurate enough tio ue tor purpoaea 

or engineering design. 
The result• preaented in this theaia have been 

obtained aaaWling the plate to be iaotropio and ot 

uniform thiekneaa. For other types ot structure•, 

the loading aeries may, ot course, be uaed in •heir 
analyaia. 
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AN ANALYSIS OF A CIRCULAR PLATE UNDBR 
TANGENTIAL WIND LOADING 

bJ 

David .Mi.lea PurdJ 

ABSTRACT 

A model conaiating ot a circular plate taatened 
to the top 0£ a circular cylinder waa placed in a wind 

tunnel and the preaaurea caused by a wind load were read 
over the expoaed aurtacea. The preaaurea on the pla\e 
were approximated by tour terma ot a Fourier cosine 

aeries. By uae ot the governing equation tor small 
deflection• or plates, Fourier coaine aeries ot tour 

tel'Dl8 are developed for deflections or plat•• with 
a tixed boundary and with a aimple support condition. 
Momenta are deYeloped trom the deflections and reaulta 
tor both are preaented in equation and tabular tol"ll. 

The raaulta are lett in a form that can be applied to 

any aise thin circular plate under the action ot a 
tangential wind load or the aame tlow regime aa the 
one considered. 
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