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8. COMPUTER PROGRAMME AND THEORETICAL RESULTS

8el Computer programme
The computer pfogramme for uniformly distributed radial
load is given in the form of the type out from a teleprinter.,
Sections 8.1.1 and 8.1.2 give the Chapter 4!'s (shell and
edge beam particular integrals) for vertical load and radial

load asymmetrically distributed over the transverse spah.
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TITLE
DOUBLY CURVED SHELL RADIAL LOAD(2)

CHAPTERI

B~>1g

E=54

C=4

F=10

A=y

D=s0

G5

1)K=o0(1)5

Crnvg aK+128+Y%

Dnv2 oK+YN

J=O%I)3

EnvgJ+Cn

FrvgJ+Dn

I=o(1)1

GhU16 |+ER

H1Wv4 1+Fn
Hn=X15(G", 4)

REPEAT

REPEAT

REPEAT

PSA

ANVYN+ 208

Bnvyn+ss4o

CrnuoyYn+ 272 o
Bn=x15(An,32)
Cn=x17(An,8)
E1o=XSQPT(E2E2+EGEQ)
E11=XSQPT(0.5E10~04¢5E2)
E12=XSQET(0+5F10+0e5E2)
E13=2E4/E8

E14=1/Eq

E1s=E14E14 .
Ex16=XDIVIDE(12E3, 12C+CCCE3Eg)
Exg=XSIN(o.sNE)
E18=CCCE8/12
E19=FoCE15/6

Ez O=CC'

Ea1=2E0/E20

I=o(1) 15

Rl=0o

REPEAT

Bo=—1

Bs=—E1g9

-Bro=1
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Brg=BEg
x7(Un)Bo, 16
Bo=—E15/C
Bg=—E21
Bro=EgRo
Erg=Bg
Anvun+16

X7 (A”)Bo, 16
JUMPg5,S=1
Bo==E1g
Rg=E19ES
Bro=E19Eq
Bis=R1o
BnvAn+i6

X (B#n)Bo, 16
JUMPg5,S=2

Bo=1

Bs=E19E%
Bro=—E1g
Bi1g=—E31E14g
CnuBn+16

X7 (Cn)Bo, 16
53anUn+64
Unvs gR+Va+160
D1o=XMOD(B)
D11=E+F

DIg=2£
JUMP2,D12>D1rx
Dii=D11~D1Ig
2)D13=DriD1o
J=o(1)1

K=1~2J
I=0(1)15

El=o

REPEAT
Fo=KE11+ES8
Fr=KE12-E1
F2=XSQRT(FoFo+F1F1)
F1=XSQRT (0. 5F2-0s5F0)
Fo=XSQRT(o0.5F2+0s 5F0)
ANVI6JR+16J+ VN
PSA

L=o(1)R
JUMP6,CG2>1
JUMP6,L=R
JUMP7,L>T
6)Co=LD13 /R
C1=XCOS(CoF1)
C2=XSIN(CoF1) -
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C3=XEXP§~CoFo)
C4=XEXP(CoFo)
Bo=C3Cx
Br=C3C2
B4=~B1
Bs=Bo
Bro=C4C1x
Bri=C4C2
Br4=~B1:
Brg=Bro
BrvieL+ AN
Xn(Bn)Bo, 16
7;REPEAT
ACROSS1/2

8 )REPEAT
ACROSS1/4
PSA

XSQRT

XCO0S

PSA

XEXP

PSA

CLOSE
FELEXRRIERXK

CHAPTER2
VARIABLES1
1)JUMP2, N#0
JUMP2,J=1
NEWL INE
NEWL INE ..
PRINT?E)O,S
- PRINT(F)o,s
NEWL INE
PRINT(G)o,s
PRINT(H)o,s
PRINTsUgo,s
PRINT(V)o,s
NEWL INXE
'PR!NTEAgo,S
PRINT(B)o, s
PRlNTéc)o,s
PRINT(D)o, s
NEWL INE
PRINT(W)o, s
PRINT(X)o, s
PRINT(Y)o, 5
NEWL INE:
PRINT(Ac)o, s
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PRINT(Az)o,s :
PRINT(Az)o0,s5
PRINT(A3)0,s
NEWLINE
PRINT(A4)0,s
PRINT(A5)o, 5
PRINT(A6)0,s
PRINT{A7)o,5s
NEWLINE- -
PRINT(Gogo,S
PRINT(G1)o,s
2)F2=FoFo

Fa=F1F1

Fa=Fa~F2 _
Fs=XDI'VIDE(1,F2+F3)
Fé=2FoFr

Fg=E8Fo

F8=E8F1
Fg=F2Fo=1.5F6F1~Fn
Fro=F3F1~1.5F6F0+F8
Bo==Fo

Bi=F1 -

B2==Bo

By=Br -
B4=KF10+KF8
Bs=~KFg+KF7

B6=-B4

By=Bs

B8=1x

Bo=o

Bio=1

Bii=o

Br 2=KFé6

Bi14=KF4

Big=Bz1s

B15=-B11s
Cnv32R+16J+32+ V7
xn(Cn)Bo, 16

PSA-

Bo=F4 -
Bi=~3KE1=F6

B2=Bo

By=~B1

Ba=o0

Bs=K

B6=o0

B7=-K
B8=KE14F5F1~F5Fo
Bo==KE14FsFo=Fs5F1
Bro=~B8 ‘ '



Pr1=Bg
B1o=~KF1
BI3=~KFO
Br4==Bia
Bis=B13
Dnvcn+3z

X7 (D%)Bo, 16
JUMPs5,S=1
BO=F4
Bi=-F6
Ba=Ro
By=—B1

Bg=o0

Bg=K

Pé=o0

Br=~K
B8=,KF6
Rg=2KF 4~KE8
Pio=B8

R1 1:—-89
Bra=~KF1
Brs=~KFo
B14=—B1
Rrg=RB12
Em)Dn+32
Xn(E#)Bo, 16
JUMPs5,S=2
Bo=1

Bi=o

Bo=1

Bz=0
B4=KF6 .
Bs=KF 4—~KE8
B6=B4
R7==-Bjg
B8=KF1o0
Pg=-KFg
Bro=—B8
Bri=Bg
Brg=o0

BI3=K

BI4=0
Birg=~K
Fi’!'UEVH-gz

%7 (Fn)Po, 16
5;Gn064JR+64J+Wn
I=0(1)S
Hnvie 1+UN
Div 4o 1+Cn
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Frnvoie IR+161+Gn
Dn=X26(Hh,Dn,4,4,4)
L=o(1)R

JUMP6,G2>1

JUMPG, L=F

JUMP7,L>T
6)ENvI6LY AN
BunvrslL+Fn
Bn=X26(DW,En,4,4,4)
7 YREPEAT

REPEAT

ACR0OSS8 /1

PSA

CLOSE

A2l A EVEVEVEVES)
NN 4‘(?. P Y X ,{\

CHAPTER3

VAR ABLESI
1)1=0(1)15

. Bl=o

REPEAT
K=0(4)4
Bo=~AKES
Rr=—AK/A
Bs=—A(K+1)ES8
Bro=—A(K+2)ES8
Brs=A(K+3)
AnvI  K+Un

X7 (An)Po, 16
REPEAT
Brnoun+16
Cnuyn+,08
Bn=x15(Ch,32)
J=o(1)1

Dnv6 4J+UN+64
FrvoiedR+:16J+Wn
K=o(1)r
Envi6KR+Fn
Cnva2 oK+D#
l=o%1)1
Bnoue 4 IR+64 1+ER
Anvié [+Cn
An=X15(B#,16)
REPEAT

REPEAT
REPEAT
XnvWn+1,8R+1,8
K:O(I)S
Cﬁ032K+UH
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DNV~ 2K+ X#
J=o%1)3
Env4d+Cn
Frnud8J+Dn
I=o(1)1
GRUI6 I+EN
Hnv 4 [4F#
Hn=Xx15(G", 4)
REPEAT
REPEAT
REPEAT

AHUY?’H-27 2
Un=x15(An,64)
DnuXn+128
Un=x,8(Dn,8,8)
RroYn+t1,8

ANUYN+ 464
An=x,6(U%,Bn,8,8,8)
CnuXn+é 4
Cn=X26(yn,Cn,8,8,8)
Cn=%,6(Ch,An,8,8,8)
FRuYn+6 4

GNYYnN+s5298
Gn=X36(C%,Fn,8,8,8)
G4=xMOD(Gz2)

AMUXN+128
Fovi6P+16
1=O(I)IS
Rl=o

REPEAT
Ds=1/Go
D6=1/G1
J=o(1)P
JUMP6,J70
Di=1

Da=o0

JUMP7
6)JUMP8 , J#P
Di=o

D2=1

JUMP7
8)Do=0.5JDE7/P
DI=XCOS%D0)
D2=XSIN(Do)
7)D3=D2E14



D4=D1E15
Bo=Ds
Bs=D1
Bro=D1:
Brg=Dr
Bnvi6eJ+An
X7(Bn)Bo, 16
Ro=D3Dg
Bs==D4Ds5s
Ero=EBjs
Brs=Bg
CnvBr+Fo
X7(Cn)Bo,16
JUMP5,S=1
Bo=D1

Bg=D1
Pro=Ds
Brs=Da
DnvCn+Fo

X (Dn)Bo, 16
JUMP5,S=2
Bo=D1

BS=D2
Pro=D1
P15=D3D5§
EnvDn+Fo
xn(En)Bo, 16
5?JUMP2,G4>3
Bo=~Dyg
Rs=Ro
Bro=Bo
RBrs=E14D2
FruCn+4Fo
X7(F”.)Bb, 16
Bo=D3D6
Ps=~D4D6
Bio=Ej5
Brg=Bjs
GnvFn+Fo

X7 (Gn)Po, 16
Z;REPEAT
ACR0OSS1/4
PSA

XCOS

PSA

CLOSE

WERRRKIT XXX
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CHAPTER4
VARTABLESI
I)G3vo
JUMP2, N#20
NEWL INE
CAPTION
RADIAL LOAD OVER WHOLE SURFACE (2)
NEWL INE
2)Co=XDIVIDE(4E17,N£)
Ci1=CoE16W
J=o(1)rg
BJ=o

REPEAT
82=HCCI/B
Pg=C1/A
Bs=~C1E8
JUMPs5,S=1
Bg=C1E18
Bro=—=EqRq
JUMP5, S=2
Bras=Ra
Brg=B1o
+Br§=—C1Ey
3) AnVUN+6 4
X7 (An)Bo, 16
J=o(1)15
Bd=o

REPEAT
Ci1=AAES8
Ci=XxDIVIDE(CoC1,C1~1)
P1=XC1
Bo=—~R1/A
Bs=YCr1
B4=—Rs/A

ANVIGR+UN+ 112
X (An)Eo, 16
ENvieR+UN+96
K=o(1)1
Cnv8K+EN

Rnu 4K+ V7
J=o(1)1

ANV 4J+Cn
An=x15(FRn,4)
REPEAT
REPEAT
ACR0OSS1 /5%
PSA

CLOSE

12 A A2 Sl A2 ALY AN s Al AL
PA ST S S 4 &



CHAPTERS

VARIABLES1

1) ANV 3 sR+UN+g6
BRUUN+16R+96
DnvB#n+8

CnoYn+sz8
An:xzé(Cﬁ,Dn,8,z,8)
EnvAn+8
En=X26(Yh,Bn,8,1,8)
En=x12(A%,En,8)
CnuBn+16
An=x11(Ch,En,8)
En=x,6(U%,D"n,8,1,8)

ANVYH+408
BNnoYhn+446
DnvyYn+ 400
JUMP8,N#0
Bn=Xr9(An,Go,8)
Dn=x19(A#%,Gz,8)

8YANUVXN+6€ 4
A=X26(Ah,Bn,8,8,8)
Fnoun+q,2F+112
Fﬂ=X26%Xn,Dn,8,8,8)
Frn=x11(An,Fn,64)
CnoYn+ana
An=X15(Cn,64)
An=%X,8(Fn,8,8)
ENvUN+22R+96
An=X26%An,En,8,I,8)
CnoXn+tqga
Cn=X26(Fn,An,8,1,8)
BRUY N+ 464
Cn:Xzé?Dn,Cn,S,I,B)
EnVEN+8
Cn=X1,(Ch,En,8)

ZNVXn+q96P+224

NEWL INE

NEWL INE

CAPTION

FOURIER SERIES TERM
PRINT(N)2,0
JUMP3,G4>3

BAVXN+96
Bn=x26(Dn,An;8,1,8)
CnuXn+8o
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Cn=X26(XH,Bn,8,1,8)

DRvI6R+UN+ 112

AnyXn+88

An=x11(Ch,Dn,8)

GnuDn+8

FroXn+ios

Fn=x11(Bn,Gn,8)

AnuXn+ixa

DnvaFo+ Xn+128

I=o?1)1

NEWL INE

JUMP12,N#Q

JUMPII, =1

CAPTION
. N1 M1 M2

JUMPI2

11)CAPTION

U W vV

I12)ENVIFo+DN

Fnogpl+81+2Zn

M=o(1)1

NEWLINE -

JUMP 4,M=0

JUMP5,1>G2

JUMPIO, N¥Q

CAPTION .

R+H« EDGE BEAM

NEWLINE

JUMP1O0

4)JUMP10, N#Q

CAPTION

LeHeEDGE BEAM

NEWL INE

10)CHUXN+ 88+ 4M+16 |

HAY 4 MP+ 4M+F 7

J=o(1)P

BnvieJ+EN

A=X26(Bn,Cn,4,1,4)

JUMP6,0#Q

GrY An

JUMP 7

6)GHV4J+HA

JUMPg , N#0

BrvYn+,08

Gn=x15(E", 4)

9)Gn=Xx11(Gn,An, 4)

JUMP 2, N#Q

7 Y NEWL INE

PRINT(J)z2,0

X6 (G#)Bo, 4

M3
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SPACE
SPACE
SPACE
L=o(1)3
PRINT(BL)o, 2
REPEAT
2 )REPEAT
s JREPEAT
REPEAT
3 )ACROSS1/6
PSA
CLOSE
KEXKLHLRRERKRK
CHAPTER®G
VARTARLES:
I)HAVIGP+ZN+16
I=0(1)S
NEWL [NE
NEWL INE
PRINT(1)1,0
NEWL INE
JUMP9, N#Q
JUMP13, I=1
JUMP11, I=2
JUMP12, I=3
CAPTION

N1z R2 N2
JUMPo9
13 ) CAPT ION

U W v
JUMPg
11 )CAPTION

N1 M1 Rz
JUMPg
12 )CAPTION

N2 Q1 Q2
9 )NEWL INE

Cnvie lR+161+Wn
Dnv4PRI+4PI+4RI+41+Hn
L=O(I)R

JUMP6, G2>1

JUMP6 ,L=R
JUMP7,L>T

6 ) NEWL INE

NEWL INE

PRINT(L) 2,0

NEWL [NE

FrnoXn+iia

AnvisL+Cn

EnvXn+qga
Fn=X26(An,Eﬂ,4,I,4)

M2

02

M12

01



ENVEN+ 4
BAV6 4R+ AN+6 4
ANVF 1+ 4
An=X26(Pn,EN,4,1,4)
Frn=xz1(Fn,An,4)
BnU4R1G3+4LG3+41+V7
An=x11(Fn,Bn,4)
JUMP8,0=0Q

X6 (An)Bo, 4

NEVL INE

CAPTION

*

M=0(1)3
PRINT(BM)o,2
REPEAT
8)PnVIFo+X#n+128
J=o(1)P

EnviéJ+FEn
FRuXn+1s0
FW=X26(En,An,4, 194)
JUMP 4,0#Q

GNUFn

JUMPS .
4)GnU4PL+4L+4J+D7
JUMP10,N#0
EnvYn+,08
Gn=x15(E",4)
10)Gn=X11(GNn,Fn, 4)
JUMP 7 , N#Q

S)YNEWL INE
PRINT(J)2,0

X6 (G)Ro, 4

SPACE -

SPACE

SPACE

M=o(r)3
PRINT(EM)o,2
REPEAT

3 JREPEAT

7 YREPEAT

REPEAT

HOOT

NEWL I NE

NEWL INE

NEWL INE
JUMP 2, N#Q
ACROSS1 /0

2 JACROSS3 /o
PSA ‘
CLOSE
AU S S S ¢ ¢ S
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CHAPTERoO

VARIABRLES:

1)HALT

READ(P)

READ(R)
ANV16PR+176R+128P+1200
JUMP9 , 7680>An
PRINT(An)c, 3

END

9)READ(E)

READ(F)

NEWL INE

Ynvo

I=o(1)15

Rli=o

REPEAT

Co=E

I=o(1)1

J=1~21
JUMP1o,Co>105708
13)C1=JCO

JUMP1 2
10)JUMP1%,C0>4e7124
Ci=JCo~JL .
1,)Bo=1

Bs=XCOS(Cr1)
Ro=XSIN(Cr)

B6=~Bg

Bro=Rg

Brg=1

Anvi6l+Yn

X7 (An)Bo, 16

BMUAN+ 2
Bn:x:e%Ah,4,4)
Co=F

REPEAT

I=o(1)15

Bl=o

REPEAT

I=o(1)1

J=1m2 1

Bo=~J

Bg==J

Bro=~J

Brg=J

Anvig 1+Yn
EnvAn+6 4
X7(B#)Ro, 16
Pr=x26(Bn,A%, 4,4,4)

- 233 =



REPEAT
READ(G)
READ(H)
READ(U)
READ(V)
READ(A)
READ(R)
READ(C)
READ(D)
I=o(1)31
El=o

REPEAT
I=o(1)2
Anve 4l+144+YN
X7(An)Eb,32
REPEAT
Eo=1/A

I=o(1)15%

‘Bl=o

REPEAT

Co:G

Ci=H

I=o(1)1
J=1~21
Bo=14+C1E9
Ri=C1

Bo==JCo

Bg=1

By=—Ba

Bro=1

Bri=B1

Brg=1

Co=U

Ci=V
Anvg8l+256+YN
X7 (An)Bo, 16
Drvi6 l+32+Y7
A”=X26(D7”~, A,4,4, 4)
Dn=X15(An,16)
Cnvg8l+igatYn
EnvY#+4508
Cn=x17(En,4)
Cn=x28(D",4,4)
REPEAT

oo -
g3 1%,¢
~0
[T o

o,AC)
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© =235 -

Ea=EI1EX

E2=BB
E4=XDIVIDE(Eo,BC)
Eg=B-A
E6=XDIVIDE(4E2Es5Es5,E3)
READ (W)

READ(X)

READ(Y)

READ(0)

READ(Q)

READ(S)

READ (G2 )

T=XINTPT(«5R)

J=O(I)7

READ(AJ)

REPEAT
UnvYn+sga
+)READ] 80)
READ(G1)

N=0(2)Q
E7=NE/D
E8=E~7E7
Exo=XDIVIDE(1,E9E9~ES8)
Eri=E9Ezro0
Co=G

Ci=-H
I=o(1)1
Bo=E10ES8
Bi=BoEg

Ba=o0

Ba=o0
B4=C1E1:1~C1Bo-E11:
Bs=~Bo

B6=0

BX7=0
B8=~CoBo
Bg=~CoPR1
Bio=Bs+C1PI
Bri=-B1
Br2,=CoE1:
B13=—E8
Rr4=E11~C1Bo
P4

Brs=Bo
Co=~U
Ci==V
Bnvrel+64+Yn
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CnuvBn+s,

DV 48 1+128+YR
X7(Cn)Bo, 16
Dﬂ=X26(C77,Bﬂ, 444, 4)
REPEAT

ACROSS1 /1

3 )REPEAT

XCO0S

PSA

CLOSE

LUV EVE A2 02 A A2 AL A2 A b A e
WM R kw

8.1l.1 Vertical Ioad -~ Chapter 4

CHAPTER 4

VARTABLES1

I)G3UI

JUMP3 , N#0

NEWL INE

CAPTION

VERTICAL LOAD OVER WHOLE SURFACE
NEWL INE
3)Ez2=1/A
E23=1/B
E24=E22E22
E25=E23E21
E26=E8+E25
Ean=E8+E26€
E28=E8+E22E23
E29=E24E25-E9
Eso=12/E20
Eq1=E26E26
E32=XDIVIDE(E30E29+E27E3I,E31E31+E30E25E28E28)
Es4=XDIVIDE(4E19W,NE)

Ez2=E54E25E32
E34=XDIVIDE(Es4E27E23-E31E33B, GoCE8E28)
Ez2=E33-E354

Ez5=GoE20C /12

Eg6=BEz4

Eg7=532E23E15

E48=E45E36

E39=E38Eq

C40=E48E2s

E41=E39E7

E42=E48E21

E43=—E42E7%

£44=—E39E26
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Eq45=—E42E26
E46=E44~E39E25
E4p=—~E42E27
E48=E33B
E49=E48/C .
Eso=E23E15E32/C+GoE36E22
Es1=E8E46Go
Eg2=—~E8BE49-Es51
Ess=Es1E23
E54=E9E36Go
L=o(1)R
JUMP6 , G2>1
JUMP6 ,L=R
JUMP2,L>T
6)Co=LDr1/R
Ci==E+Co
C2=XC0S(C1)
C3=xSIN(C1)
Bo=E32C3
Bi=E47C3
By=E48C2
B3=E40C2
ANY 4L+Vn
X7(An)Bo, 4
Po=Es50C2
Bi=-E51C2
E2=E52C3
B3=E53C3
BNV 4R+ AN+ 4
X7 (Bn)Bo, 4
JUMP2,5=1
Bo=E37C2
Bi=E41C2
B2a=E46C2
B3=E43C3
Cnu4R+BEN+4
X7(Cn)Bo, 4
JUMP2,5=2
Bo=E 48C3
Bi=E44C2
Ba=E45C3
Ba=—E54C2
DAV 4R+CN+ 4
X7{D#)Bo, 4
ZZREPEAT
J=o(1)15
BJ:O

REPEAT
Ci=AAES
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Ci1=xDIVIDE(CoC1,C1~1)
Pr=XC1
Bo=—~F1 /A
Bs=YCr
B4==Bs5/A
AMVIGR+UN+1I 2
X7(AH)BO,I6
EnvisR+UN+ 96
K=o (1)1
CHVBK+EX

Dnv 4RK+ 4K+ V1
d=o?:):

Anb 4J+Cn

BnY 4RJ+D#
An=x15(Bn, 4)
REPEAT
REPEAT
ACROSS1 /5%
PSA

XCOS

PSA

CLOSE

W o, 1 A ot oW
ARTRAKAXKRLT YK

8.1.2 Radial load asymmetrically distributed over

transverse span - Chapter 4

CHAPTER4

VARIABLES1:

I)val

JUMP3, N#0

NEWLINE ‘
CAPTION

RADIAL ASYMMETRIC TRANSVERSE LOAD(2)
NEVWL INE

3)Ezz=1/A

Ez3=£/DIg

E24=E22E22

Ea5=E23E23

E26=E8+E25

E27=E8+E26

E,8=E8/B+E22E25

Eso=E24Es5-Eg

Eso=12/E20

Eq1=E26E26
Ez2=XDIVIDE(~E30E8E28,E31E31+E30E28E28)
E32=XDIVIDE(16E17WE32E23,NEE)
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E34=XDIVIDE(-E31E33,GoCEBE28)
Eg 5=GoE20C/12
E36=E34/E23
E37=E33E23E1s
E48=E45E36
E39=E38Eq
E40=E38E25
E41=E39E7y
E42=E48E21
E43=—E42E7
E44=—E39E26
E45=—E42E26
E46=E44~E39E25§
E47=—~E42E27
E48=E33/E23
E49=E48/C
Eso=E49E15E25+GoE36E22
Esi=E8E36Go
Es,=—E8E49~Es51/B
Es2=Es52/E23
Ess=E51E23"
Es4=Eq7E36Go
L=o(1)R
JUMP6, Ga>1
JUMP6,L=R
JUMP32,L>T
6)Co=L/R=e5
Ci=£Co
C2=XSIN(C1)
C3=XC0S(Cr1)
Bo=~E33C3
Br=~E47C3
B2=E48C2
Ba=E40C2
Anv4l+vn
X7(AH)BO,4
Bo=Es0C2
Bi=—Es51C2
B2=~Es52C3g
B3==E53C3
Bnu4R+AN+4
X7(Bn)B°l4
JUMP2,8=1
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Bo=E37C2
Br=E41C2
B2=E46C2
B3=~E43C3
CNY 4R+Bn+ 4
Xq(Cn)Bo, 4
JUMP2,S=2
Bo=E48C2
Bi=E44C2
B2=~E45C3
B3=~E54C2
Dnv4R+Cn+4
X7 (Dn)Bo, 4

2 )REPEAT
J=o(1)15
BJ=o

REPEAT

* Cx=AAES
Ci=xDIVIDE(CoC1,C1~1)
B1=XCzx
Bo=~B1/A
Bs=YC1
B4=~Bs5/A
AnVI6R+UN+II2
X7(An)Bb, 16
EAV16R+UN+96
K=o(1)1
Cny8K+EnN

DnY 4RK+ 4K+ V7
J=O?I)I
Anv4J+Cn

B#v 4RJ+D7
An=x15(B#, 4)
REPEAT
REPEAT
ACROSS1/5%
PSA

XCO0S

PSA

CLOSE
AEXKKKKRKKKKK
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The data required for the calculation of a shell

consists of 29 numbers. The following table gives these in

their corrcet order.

Computer  Symbol

Programme as used Comments
Symbol in Theory
P P P + 1 = number of transverse scctions
where results are required.
o represents mid-span, P represents
gable end, P21 and an integer.
R R R + 1 = number of longitudinal sections
where results are required.
o represents L.H. shell edge, R
represents R,H. shell edge, R>1 and an
integer.
E - )
, _ g See Section 8.2.1
G ay, ALy Apy horizontal distance from the
H b& shell edge to the edge beam centroid
U a? measured positively away from the shell
\' br‘ for left and right hand edges respec-

tivelys b&, b, vertical distance from
the shell edge to the edge beam centroid
measured positively downwards for left

and right hand edges respectively.
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Computer Symbol
Programme as used Comments
Symbol in Theory -
A R, g Poiitivi if arching upwards
B R, ) Ry~ R 7O
C t Shell thickness
D L Longitudinal span, i.e., from gable
to gable.
W Gy Shell load/unit area g
Gpy, Left hand edge beam ) Dpositive
load/unit length)
Y Gy Right TR TR g . downwards
0 - ( Fourier series terms
Q - % 1st term to be calculated O
(rase # 0o v @
If 0 = Q, print out is for term O
If 0 # Q, print out is for sum of
terms 0 to Q.
0, @ odd integers and2>1 . Q30
S - S = 1 Shell calculations for n, u oaly
S = 2 N L "'n, u, poriy
s=3 " v "n, u, b, 0
G, - |G2L>3, deletes edge beam calculatic: .

Gé>

1 calculates for all sections

around arc.
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ST ® e e ———. - ——

Computer  Symbol
Programme as used Comments
Symbol- in Theory . —— -
Al A ; A, edge beam cross sectional area
Aq Iq gL.H. I, 2nd moment of area about horizontal
By I, gedge axis through centroid
A3 13 g I2, 2nd.moment of area about vertical
Ah A % axis through centroid
ig IlgR'H' I,, twisting moment of inertia
Aé Izgedge
A7 133
Go ES Young'!s Modulus of shell
Gl Eb Young's Modulus of edge beams

8.2.1 FE and F for Data Tape

As the angle between the tangent at the shell edge and

the horizontal is needed not only in the transformations

from shell axes to general shell axes but also in determining

the transverse span of the shell, ¢ , as defined in

Scction 3.6.2. is inconvenient for direct use on the data

tape.

Two new angles are defined:

E is the angle subtended from the "upwards" vertical

to the left hand shell edge, measured anticlockwise,

F is the angle subtended from the "upwards" vertical
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to the right hand shell-edge, measured clockwise.
Fig. 47 shows E and F and gives values of ¢, in terms
of E and F, for the left and right hand edges situated in
any of the four quadrants.

8.3 Computer Results of Test Shells

This section contains the thsoretical results of computer
calculations on the test shells,

Scetion 8,3.1 is a typical print out of results and
explanations arc given beside the results.

In many cases, slight adjustments have bsen made to
the computer programme in order to calculaté and print out
results at selected sections only. This was achieved in

the following manner:

(a) in the cycles, L = O(L)R
where R = 16
insert Jump 2, =

Jump 2,

Jump 2,

NN FNN R

L

L
Jump 2, L =

L

L

*?_ump 2,

: _

2) Repeat
Hence, for these values of L, no calculations were

conducted,



Positive Positive
for left for right
hand hand
edqge edge

VALUES OF ¢ FOR LEFT HAND EDGE

VALUES OF ¢ FOR RIGHT HAND EDGE

FIG.47 RELATIONSHIP OF ¢ , E & F




- 246 -

(b) in the cycles,

The
8.3.1
843.2
8.3.3(a)

(b)
(c)
8.3.4(a)
(b)
(c)
(a)
8.345
8.3.6(a)
(b)
8.3.7(a)
(b)

insert

J

1}
(@]
)
=~
~
d

where P = 8

Hance, for these

conducted.

sections contain:
- Dead load on
~ Test A
~ Tzst B, I3 =
- Test B, I3 =
- Test B, I3 =
~ Test 7, 13 =
- Test 7, I =
- Test 8, Iy=
- Test 8, Iy =
- Test D, 13 =
- Test E, I3 =
- T:st E, I3 =
- Test F, I3 =
- Test ¥, 13 =

Jump 3,
Jump 3,
Jump 3,
Jump 3,

S
i
NV F N

qump 3, d =
|

1
3) Repeat

values of J, no calculations were

shell (vertical load)
<2094 in'
.00522 inh

.00522 in" B, = 5.k x 100
.1677 in" |
.00522 in”

«1677 inh
.00522 inu

.00522 in"
i

1b/in°

2054 in

.00522 inq

2094 in’+

.00522 in)+
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8.3.1 Dead load on shell (vertical load)

(Data in

2032800, -1 2032800, —I
I.25000, —I 0+,00000, O
=1.93000, 2 1.9000, 2
~6450000, =2 ) I42000, —I
5200000, =1 1.66700, —I
5400000, ~—I 1.66700, -1

0000,

FOURIER
L+H.EDGE

L+H+EDGE

.6

SERIES
N1 (Nl)
BEAM
753 2
1¢86,=97
U (ﬁd)
BEAM
—6"549_74
"'1053, -9
N1z
<naﬁ)
1086,_77
2‘22, !
Iogz,—77'
1023, I
1080,"77
I.90, =5
. "7e36,—78
~2e22, I

3000000, 7
VERTICAL LOAD OVER WHOLE SURFACE

TERM NOo
M1 (57
(¥, )
4010, 2
—5040,=
v (T
[,
9068, =2
Ie22,774
Ra2
(p)
407, ©
16734777
169, ©
Te73+s777
"‘1082, "'6
173,777
T4.07, O
Ie73,777

order: E, F; G, H, U V A, B Ce D w, X, ¥

37 4’ 5’ Aé’ 77 GO’ Gl>
1,25000, =I 0s00000, O )
750000, =—I 1.06750, 2 )
I.42000, —I )
2661000, =3 5022000, =3 ﬂ31a
2061000, )~3 5022000, =3 )
)
(Powers of 10
beyond comma )
I
- I e
2029, ©0  7478,=-78(Mid span
173,97 ~407, I1(Gable)
v (T 0 (8.
(Ug ) (%)
~3038, =2 8483, -3(Mid spax)
~4.23,-75 I1e12,-75(Gabls)
N2 M2
(np) (mg)
~I1.04, o =6.61, —I )LJJ
Ie93,=77  1e73,=77 15hell
Jedgc
—~Ie20, I 2’659 I )1
Te73,=97  1e73,=77 )T €
~1.61, I 3622, I)1 arc
173,77 78+=77)%
~1.04, © =6461, -1 )R,H,
173,777  1¢73,~77 )shell

Jedge



~8.23,~75
~Is55, ~2

—20¢42,774
~4e55, —2

—3e04,=74
~5e70, -2

"8°233"75
“Ie55, —2

Nz
(n )

&

4057, o
193,777

~1e56, I
Te73,=77

—2e¢14, I
Te73,~77

“4.57, ©
10734777
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8‘75, -2
1¢39,~75

2657, I
4004,—75

2022, —I
507,775

8e75, —2
939,775

M1
(m )

[s7

8s79, o
1734777

2.58, I
Le735=77

3.24’ I
1¢73+777

8.79, Q
173,777

-5455, =2 8483, =3
~8457,-76 1e5I,~76
~3048, =2 Se75, —3
~5e33,—90 Ie03,~976
3¢50, =8 =5.94, —9
1e75,=77 6.85,-78
255, —2 —8.83, —3
8.83,~76 —~1.26,-76
Rx M12
(r,) (1 g)
16734777 1734377
~2¢20, 1 3071, I
1e75,=%77 173,777
26732, (o] 1096, I
193,77 173,777
—2085’ s} ‘2003, “S
Te73,~77  1e73:s=77
~2020, I “3.01, I
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249 -

M3

Ma

2+32800, =1 2032800, -1
I.25000, —I 0.00000, O I.25000, =—I
~I1+93000, 2 I.89000, 2 7050000, —I
6¢95000, ~2 0.00000, O 000000, O
5600000, ~—1I I.66700, =1 261000, =3
5600000, =1 166700, ~—I 2661000, =13
+30000, 6 3000000,
RADTAL LOAD OVER WHOLE SUPFACE (2)
FOURIER SERIES TERM NO. 1
N1 M1 M2
LeH.EDGE BEAM
o 783, 2 =4.39, 2 240, O
3 6051, 2 —'3065, 2 2«00, o
7 TeS53, 2 —8.56, I 4469, -I
8 1488,-77 =5¢35,=78  1e76,~77
u 0] \Y 0
L.H.EDGE BEAM
o} ~6e85,~74 I.0I, =I 3054, —2
3 "8093, -3 8043, =9 =294, ~—2
7 ~le58, =2 1.98, =2 =—6.01, =3
8 ~I1.61, —2 1e27,774 ~4043,775
o
Niga Ra N2
0
o 1.88,~77 4030, O =IeIO, O
3 1.28, I 357, O =—QaI6, =I
7 2027, I 839, =1 =215, =X
8 2031, I Te73,=77 173,777
3
(o] 207 ,~77 2024, 0O =—Ie05, I
3 8.51’ e} 1086, o} “8.76, ¢}
7 Ie50, I 4037, =1 —2006, O
8

1053,

L Te73,777

Te73,777

0.00000,
I.06750,

5022000,
50 22000,

7453,=78

—~2037, I
~4e19, I
T4e27, I

9026’
770, —3
10811 -3
IeI7,=75

-3

"6.89, =X
—5e73s "I
—1e34, ™I

I10739=77

20641, I
2001, I
40771, o
1734777

-3
-3



O W O

co

oI O

16

O3 W O

(V1 o~y W O w O3 W O [o}

O3 W O

1+81,~77
5¢57» ©
9+84, o
l1.00, 1

"4'74’"78
“6050, -6
~IeI§, —§
=IeI7, -9

~6+62,~78
-I1028, 1
2027, I
~2¢31, ]

*8062,“75
~9e00, =3
=159, ~2
~I+62, -2

~2019,"74
~2029, -2
~4+04, —2
“4eI2, =2

~281,~74
~2e¢03, =2
~5+18, -2
~5+28, =2

~ 250 -

1033, o
Ie11, o

20060, ~1I
16734777

"Ic78, ~6
“1548, ~6
~3e28, =7

10673, 77

~ 4,30, o
~%657, o
“8.39, -3

093,797

9¢16, —2
7»61’ =2
Is79, =2
Ie45,-75

2033, ~I
Teg3, —I
44544 2
3066,=75

20939, —I
2048, -1
5682, =2
4070,775

TTe47, I
“I022, I
”2086, (o]

173,777

=172, y 4
Tle43, I
T3+35, ©

1735777

~10I0, o
—Qel16, —I
”2015, -1

10734777

=3¢81, =2
~4¢83, =2
~“Is1%, —2
—-8.98,~96

T4e3Fy 2
=364, =2
-8+53, —3
=6e73,~-76

~2082, -2
~2+35, —2
~3¢50, —3
—49030,776

3404, I
2453, I
5493 0
1¢73,™77

3538, I
2¢81, 1
6058’ O

1735=77

~6+89, -1
T5+73s I
“Ie%34, I

1734777

926, =3
72704 =3
1081, “3
1'58,—76

7226, =3
6.03, -3
Iod2zy =3
Ie274~96

464, =3
3086, *3
905, 4
8e574~77



a3 w O

16

RXI L QO

oI O w o3 » O

wt

w3 O

[oe]

PRI O

I

(o)}

XRa3»w O

=3s18,-74
T332, T2
"5.86, i
=597, "2

=8462,=75%
-9e00, =3
~Is59, =2
~1:62, ~2

N1

~5¢67, o]
471, o
~I.11, Lo}

Te73,=77

=Ie¢59, I
~Iez2, I
"‘3011, o]

1673,77

"‘1978, I

"1.48' I
“3047, O
1673,=77

=2024, 1

""1086, I
"'4.36, o

Toe73,~77
—5067, o

"'4-’71,- o
~IeII, (o]

I073,=77
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3437, ~1I
2s81, -1
6058’ "2
531,775
9e16, =2
7.61, '—'2
I¢79, —2
145,95
M1
9820, O
7+65, ©
1679, Qo
173,777
2034, I
194, I
4056, 0
Te73,=77
3000, I
20/1'.9' I
5085, [s)
1073+777
339, I
2082, ¥
6661, ©
Te734=77
9020, o]
7065, ©
Ie79, Lo}
Le73+=77

3060’ _.8
2+99, =8
703, =9
1e76,=77
5081, -2
4483, =2
Inl3, =2
9024 ,~76
Rx
173,777
_1028, -~I
~'2.26’ —.I
~2e30, =I
Te739=%77
—TeI7, O
=~2s07%, O
—-2.1, O
Te73+s=77
~1.48, o©
~2062, ©
~2:67, ©
1473577
"'1066' o]
T2+93, ©
"2098, (o)
L1e734777
"1028, -1
.-2'26’ -I
~2030, —1I1

~5¢93, 9
“4293y 7O
~I1+16, =g

6e86,~78

~ge26, =3
T7070, T3
~1¢81, =1
~1432,"76

Mi2

173777
o796, I

 3eIX0, I

3016, I

173,777
1.38, 1

2043, I
2048, I

Te73:™%7
8.80, o

IToS55y I
1«58, 1

1e734,=77
~1e12, =%
—It98, -9
~2802,y 5

173,777
~1476, I
=310, I
"‘3.16, I
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8.3.3(a) Test B, I, = 209 in*.
2920000, -1 2020000, —I
I+59000, O 0000000, O I.59000, O 000000,
—1.85000, 2 2000000, 2 750000, —I I.06750,
6 05000, -2 0+«00000, O 0+00000, O
4 sooop, o 4062500, © Is61100, O 2005400,
4e50000, © 46623500, © I.61100, O 2009400,
3830000, € 2000000,
RADIAL LOAD OVER WHOLE SURFACE (2)
FOURIER SERIES TERM NO.
Nz Mz M2 M3
L+H.EDGE BEAM
o ~6+98, 1 =5022, 3 6e34, 2 ~7.85,-77
2 ~5080, I =4e34, 3 527, 2 —4e00, 2
7 _1036, I ~I002, 3 le24, 2 -7006, 2
8 =6034,~78 =206I1,~77 177,777 ~7e20, 2
U W v 0
L.H.EDGE BEAM
o ~3041,~74  4e34y "2 ~IeS5I, —2 389, -3
3 —4ed44, =3 361, =2 —~Ie26, =2 3024, —3
7 =7+84, =3 8.47, T3 =295, =3  7.60, =4
8 =799, =3  5046,=75 =~14¢89,-75  5.02,-76
o
N1ig Rz N2 M2
o
o ~6o27,—78 2096, O =Ie27, O ~Ielz2, I
3 -6.80, =1 2029, O =06, O =ge29, O
7 ~1e20, O 7¢72, =1 =248, =1 =2.18, o
8 “le22, O 173,777 173,777  1+73,777
3
o ~4e73,—98 9:69, =1 228, o Ie20, I
2 —~5¢61, © 8.05, —1I Is90, O Is00, I
7 —Q9e9Il, O 1.89, -1 4045, —I 2¢35y O
8 —Ie0I, I 1073,777 1e733777 173,777

=1
-I



PI3W O

[s2]

o~ O

o

DI O

w O3 W Q w QA3 W O

VI wW O

~5+01,—78
"3084, [¢]
~6.78, o
~6+91, O

~5e26,~78
=707, —7
*IQQS, =0
~L1e27, ~G

170,717
6980, -1
I.20, o]
Ie22, C

U
~4e62,-75
~4083, —1
~8.53, —3
~8+70, =13

“1006,“74
=IO, 2
~1.95, —2
“1e99, T2

~1534,~74
~I«39, 2
“2046, -2
“3051, -2
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4-93, -1
409, ~I
9.60, =2
Te73:777%

2075, —8
2029, —8
5036, =0
I‘73o“77

”3096, o}
T3029, o
~7e%72, I

1734777

4051' ~2
3075, T2
8.80, -3
7020,—76

1108, =z
902, =2
2¢I2. —2

To71,775

I.38, -
IeIf, =
2069, ~2
2019,-75

4 -

9013, 0
4026, ©
I.00, le]
Te¢73s=77%
6081, [¢]
5066, o
To33, [¢]
172,797

~1e27, O
—XDO6, o
-2348, =1

173,777

~2456, =2
"2013, -2
—4¢99, T3
~3+8g9,=76

~I0Q2, ™2
~Ie59, "2
—ReT4s T3
“2088’—76

~102%3, —2
—1903, =2
T284T, T3
~1.80,=-96

Ta?%7, I
Talg, I
2.68, (e}
14735=77
Te4s, 1
IOZI’ I
2.84, O
L1e673,777

“Ial2, : &
“9029’ O
“2018, o

Te735™77

3989, -2
3024, 73
7060, =4
7440777

30275 73
2¢772y 73
6037, ~4
6e42,-77

2003, =3
1.69, =3
395 4
4475777



~J R

~
(&)

OJ s O

[ae) O~I W O wn I Ww O w og w0

O3 W O

16

PI W O

T1.50,~74
~Ie57, —2
T2077, T2
-2082, =3

~4062,~75
=4+83, —3
8453, =3
"‘8070, ~3

Nz

~2e013, I

"-2052' I
~5¢30, (¢]

Te73,777
2.83, (o]
2036, (o]
5e3%, —1I
Te73,~77
1037, I
1014, I
2068, o
173,777
Te41, I
le17, I
275, ©
1e734777
-2052g I

~5090, o
Te73,~77
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I¢55, —I
129, —I
3e02, T2
244,75

4oSI, —2
375, ™2
8.80, -1
Ta20,=7&

M1

4053, o
377+ ©
8084, we 3

Ie73,=97

1009’ I
ge06, 0
2213, v}
173,777

1638, 1
TeI5, I
2+70, o
Te73,777

Ise55, I
1029’ I
303, Q
1073,~77

40534 ©
3¢77y O
8.84’ -1

1734777

~6.8g,~10
=5e73,710
1603497

2056, —2
2813, ~2
4099, 13
4e15,~76

Rz

127345777
2091' -1
5¢14, —I
524, —I

1735777
~5e72y I
~Is0I, O
~IOO3’ 0

Te7234=77
~6ean5, =1
~I.19, O
~Is22, O

16734777
=730, —I
~Ie2Q, o
~Ie3X, [e]

14735777

2851, I
Seld4y, —I
Se24, —I

M1i2

8.47"-1!
7004 ,~11
Io6g,~11
1685,~77
—3.89, =3
T3e24, T3
~7060, =4
~4e81,=77
Ie734%77
7.39, (o]
Ia30, I
Ia373, I
17343777
6020. o]
I1e¢0Q, I
1aI2, I
Te73,=77%
3484, o
6'79’ o
6092' (o]
Ya73,=77
2021, 77
3090, 7
398, -7
10734777
“7e39y ©
~1e30, I



8.3.3(b) Test B, I, = .00522 int,

2820000, =1 2620000, —I
I.59000, O 0+00000, © I,59000, O
~1+85000, 2 2000000, 2 7¢ 50000, =I
695000, =2 000000, O 0+ 00000, O
4.5000@, o 4e62500, O 1.61100, ©
450000, O 4e62500, © 1.61100, ©
3430000, 6 3500000, 7
RADTAL LOAD OVER WHOLE SURFACE (2)
FOURIER SERIES TERM MO. 1
N1 M1 M2 M3
L+H«EDGE BEAM
0 ~5¢49, 2 =—6e27, 3 8.01, 2
3 —4056, 2 =—5022, 3 6.66, 2
7 ~1.07, 2 =Ie22, 3 156, 2
8 ~5¢22,=78 —3e40,=77 1.89,=77
U 10} \ 0
LeHeEDGE BEAM
o ~40I15,~74 Se22, ™2 —I1.9I, —2
3 =5¢40, =3 4034, —"2 TIe59, ~2
7 =9e54, ~3 Te02, =2 ~3¢73, —3
8 ~9e73, =3 656,75 ~2039,=75
o
N12a Ra N2 M2
o]
o ~4¢64,~78 2641, ©O =8e1Q, =X
3 ~8e42, o© 2000, O =4e32, —I
7 ~Ie4QG, I 4070, —I —~Ie«O0I, I
8 ~IeS2, I 1e73,777 173,797
3
o ~7488,-78 955, ~1 7e54s ©
3 ~794, © 7094, ~I Ge27, o©
7 ~Yo40, I 186, -1 1e47, ©
8 “1e43, I Le73,777 173,777

0+00000,
I1.06750,

5222000,
5622000,

6033,~78

—1045, I
~2656, I
“2¢61, I

5666,
470, —3
IeXO, =13
7023,=76

-3

7048, (o]
6o22, ©
I.46, ©
10734777

Ied2y I
1«18, 1
2477, ©
Te73,=77

-3
-3



N XI W O [eo] LDOJI W O

3w O

w DI W O (oA DI W O

O3 W O

~7057,=78
=4:565, o
-~8s20, O
“8-36, Q

TedI,—97
I.61, =6
2.84, -6
2090, =6

2007,=77
8a42, o
Ie40, I
IeS52, I

~5065,=75
~5e00, =3
—~Ia04, =2
"'I006, -~

“Ie32,774
TIe37y T2
—2e42, ~2
~2e47, =3

~1:66,-74
~len3, —2
—3006, =2
—3eIz, —2

o~
-

—

-
-

-

1

5077,

- 256 -

6294, =1
-1
Ie38, —I
1735777

IoSI, -8
I«51, -8
3¢53y 79
Te93,~77

2941, 0
2¢00, o
4070, —I
1e73,~77

5¢55, ~2
4062, =2
1,08, ~2
8.84,~76

1-36, =~
Ie¢13, I
20865, =2
20X4,~75%

lo71,y —1I
Iod2, I
3934, T2

2970,775

Tel2, 1
9032, O
2.;9’ (o]
Ie73,797%

Ie32, I
IsI0, 1
2058, (¢
1725777

—5e:I9, —I
—4032, —I
~1.01, =1

1735777

=320, =2
“2e066, =2
~6e25, —3
=4+8g,—76

—2v3Q, —2
“IeG39, T2
=467, =3
=3962,-96

~1s54,
“1-28, -a
—2s00, =23
—2028,-96

=2

02

Te63, I
Ie35y I
3418, O -
173,777

1«81, 1
Is851, I
3254, ©
1e¢93,~77

7448, o
6022’ (o]
1.46’ Lo}

Te73+777

5466, ~—3
4770, =3
I.10, =13
1402,-76

3093y —3
34275 ~3
7+67s —4
746,777

264G, ™3
2207, T3
4285, —4
520,777



O3 WL O

16

PdI W O

A Q3w O

o W3 W O

o3 W O

@

3w O

16

W3 WwW O

—Ib87,-74
“Ie95, "2
—=3e44, T2
=3e51, ~z

~5¢65,~7%
~5e90, =3
~Ie04, =2
*1006, i 3

Nz

~3.0S, 1
~2¢54, 1

~5995, S
10735,=77
1076, 1
Io46, I
3042, 1%
10735777
1080, I
1050, I
3e52, O
173,777
1,68, 1
Ta40, 1
3.28, (8]
1093+=77

*3005, X
~2¢54, z
=595, o

Ten3,~77

~ 257 =

1092, ~1
1.0, =1

30755 T2
3.03,“75
5055, T2
4062, ~2
1008, -~
8084,-76
M1
5058, o]
4064, ©
I.09, ©
1e73,=77
Ie36, I
Io13, 1
2.66, o
10734777
Te772, I
Ie473, I
3036' (o]
1734~77
I.93y I
I°6I, I
3¢77, ©
Le73,777
5¢58, o
4664, o©
1009, o
1e73:%77

~2e34,~1X
~1.78,~11
~4018,~12

Te03,~77

R1

10734777
~3e36, =1
=5+93s "I
—6s05, —I

10734777
‘6088, i

—1021, o]
~Is244 O

173,777
‘8-14, -1
“Is44, O
-~I1+46, O

10735797
“9099, -1
-I1.60, ©
“1064, 0O

1735777
“3036, -I
T5493, 71
~6005, =1

T3073,711
‘3-!0,“!1
—7‘28,‘12

8-05,“78

-'5566’ “3
T4e70, T3
—‘I.IO, -‘3
758,777

M12

1735777
1007, I

1089, &
T«93, I

735777
7245, ©
1032' I
1034, I

1739777
4072, ©
8a33, o©
8.49, o

173,777
-2s64, -8
=4:865, =B
~4475, =8

1e73,=77
'-1007' I
—I|89, I

—1aQ1%, I
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8.3.3(c) Test BA_I3=.OO52Zin

2020000,
I1.59000,
—~1+85000,
6495000,
4.50000,
4450000,
5e¢ 40000,

-1
o]
2

-2

o
o
6

‘2020000,
000000,
200000,
000000,
462500,
4252500,

¢« 00000,

-1

o

<3 0 0 0w

RADIAL LOAD OVER WHOLE SURFACE (3)

FOURIER SERIES TERM NO.
N1 M1
L.H.EDGE FEAM
—2+28, 2 ~—4.97, 3
Y ~8423,~78 =2642,=77
8] W
L«H.EDGE EEAM
o) ~3026,=74 4013, —2
X =7¢65, =3 520,775
o
N1g R2
o
~4054,~78 2¢95, O
I =509I, O  Ie73,777
I
~6e57,~78 I.go, O
! ~9e2I, O  1.73,777
2
~5080,-78  1e43, o
I =9e29, © 107357717
3
o ~6¢93,~78 Ie21, O
I -7.86, o] Ie734,=77
4
~5052,—78 104, O
I ~6s01, O I09%,=77

I

M Es=§.#xlo6lbgin2.
'Io59u00, o] 0« 00000,
7650000, —I I.06950,
0+00000, O©
1.61100, O© 522000,
r.61100, © 522000,
M2 M3
5990, 2 8s10,~78
I674y=77 ~I1e91, I
v 0
“Ie4l, —2 414, —3
“1e76,~75 5¢32,=76
N2 M2
-8496, -1 7451, O
Te734777 Le73,4,™77
3484, ~1 Ie33, I
Ie73:777 I1e735=77
1091’ ] I|S7’ I
1734777 173,777
3031, ©O  Is72, I
1734777 Te73,77.7
4043, O I85, 1
Ie734777 1735777

-3
-3



~8059,~78
~4e024, o

-8046,~78
~2.69, O

~5e12,~78
~1e30, o}

"‘4.66"—78
"4050’ *6
1090,=77
§e¢9I, O
U
'8'84:—75
~8.31, ~3

TI1e209,774
=Tle2l, "2

~1:567,~74
~“Ie57, =2

~2001,-74
_1088, =92

- 259 -
8e41, ~1

1673777

Se92, I
1073777

3006’ -_I
173,777

~7.81, -9
173,777

=2095, O
Ie73,~77

4037, =2
1038,~7S

6e57, =2
2007 ,~75§

8.56, =D
270,775

Ie0%3, —1
30244,795

Y

Se26, ©
Te73+4>97

508‘2,' (8]
I0735~77

6014, s}
1e73,=77

6025, o
Ie73,777

”8.96, )
173,777

—2042, =2

~7046,~476

~202%7, —2
~86099,=76

206, =2
~Ge34,=76

-1¢80, —2
~5e352,=70

02

1699, I
1e735777

2010, I
I1e73,777

2018, I
1734797

2031, I
10735797

7.5[, o
1735777

4e14, =3
18423 ,=76

383, =3
133,776

3040, =3
1020,"76

2¢92, =3
I.05,~76



~2029,=74
*ZQIS’ ~2

—2¢52,774
T2e037, T2

“2:69,~74
=2+53, —2

—2079,774
*2063' -2

=2¢83,~74
*2066, ~2

~8e84,-75%
“8031, —3

N1
3039, I
Te73,~77
“8055, (e}
1073477
5¢67, o

Lo0734=77

- 260 =~

Iox8, ~1
30705775

I.29, ~I
4007,~75%

1038, -1
40345775

7018, o©
1e753,=77

108, 1
173,777

Toe41, I
I0739=77%7

—Ie50, 2
~4056,-76

—I.Ié, ~2
~3449,=%6

=785, —3
~2034,-76

~3498, =3
“Ia12,~76

1.9I,~10
1692,=77

2042, =2
772,96

R1

Le734777

~6+53, —1I

173,777
~IeXO, o]

To73,777
~16%4y O

2041, 3
8e85,=77

185, —3
710,77

$026y -1
524,777

6!36, “4
3028,777

~Ra50,~I1
3e34,=78

4014, —3
~1037,=76

M2

1735777
2431, 1

16734777

26!4’ I

10734777
I090, I



109, I
173,777

Toldg, I
Te73,=77

1003, I
1e734=77

Qe02, O
I1e73,™ 77

8021, (o]
1073577

794, 0
I1093,777

3039, 1
Ia73,~77

- 261 -
169, 1
173,777

1093’ I
1735777

20173, I
I273,777

2'27' I
I0734777

2035, 1

T1e73,77

2038, I
I073,=77

7018, O
17347777

10735777
=Ile51, (o)

1673777
'-1066’ o]

1073777
"'1080, Q

1734777
-1091, [}

1739777
~1.98, o

1093,=77
=300, (e}

1073977
"\1053' -1

=77

°
O\~
(O IRV

Ie

Te732777
1035, I

Ie739™77
Ia03, k!

Ie734™77
7403, O

173,777
~4e47, =8

173477
“2.31’ I
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8.3.4(a) Test 7. I3.= « 1677 inh.
2¢ 17000, =I 2017000, =I
Ie32250, O Os00000, © I.32250, O
—~1+82000, 2 2603000, 2 7050000, —I
6e95000, =2 0+ 00000, © 0.00000, O
3+00000, © 3450000, © 9042800, =1
3400000, O 3050000, O 9e42800, -1
3430000, 6 3400000, 7
RADTAL LCAD OVER WHOLE SURFACE (3)
FOURIER SERIES TERM NO.
N1 M1 M2
LeH« EDGE BEAM
° 29I, I =483, 3 3.95, 2
3 "2942, I T4e02, 3 3020, 2
Vi 5067, © 942, 2  Tel, I
8 1.99,=77 —2032,-77 1s89,-77
U %] 0
L+H.EDGE BEAM
o —4022,~74 531, —2 ~—ls61, —2
3 =550, —3 4042, T2 TIe34, T2
7 “Qe7l, =3 I04, —2 "3015, -3
8 ~9eQ90, -1 668,95 =200I1,=7%
o
Nig R2 N2
o}
le] 1096,"77 4-18’ o] —I923, o]
3 9¢09, I 3247y O ~Ie02, O
7 1,60, © 8oerg, =1 =—2e40, —I
8 1.64, © 173,77 1e9%3,=77
3
o ~7¢48,-78 I.01, © 1,26, o©
3 ~4+64, o 8s40, —1 Ie¢04y O
7 -8,19, O 197, —I 2045, —I
8 =8435, 0 1.73,777 173,777

M2

0200000,
1006']50,

1.67700,
1.67700,

=6¢754,=77
—3e52, 2
"'6'21, 2
~6033y 2

4027,
355y ~3
8.34, —4
5049,~76

-3

~les07, I
-8.91, O
—2e¢09, o}

1073+777

131, I
109, I
2°559 o
10734777

-1
-I



O3 L O 4] O3 W O

()}

I

NI LW O

O W O

w

O3 W O

wn

O3 » O

~4:65,=78
"‘3018, e}
"'5061, o]
~S5¢72s O

—~S5e44,=78
""3.60, -6
~6.36, ~6

~6e49, =&

"5.30.“78
~9+0g, I
"‘1060, Q

~1.64, O
U
“5060,~75

~5485, )

_‘1303, -2
’—IOOS, ~-2

“1e22,774
“Ie27s T2
~2e24, T2
“2¢2Q, T2

~Te52,774

~Ie¢5Q, =2
"2081, ~2
-5486, -2

- 263 -

5¢25, —I
4377, —I
Ie0O2, —1I
10734777

~7e76, —8
“6045, -8
_IDSI, -8

173,777

~4+18, o
~3e47+ ©
_8015, -1I

1e93:=77

b

5¢39, —2
4048, -2
1«05, ~2
8059,=76

Te23, —I
I.02, I
2439,y T2
1494,775

Te54, —I
128, ~1
3001, =2
243,775

362, O
Z2e¢01, O
707y 1
172,777
SeQ0, (o]
4016, ©
9076, -1
Te73,=77

'-.1033, (o]
~I1s02, (e]
~2040, =1

Xe735=77

"‘2'84, =2
—'2036’ -2
~5e54, 3
~4433,7%96

211, —2
"’I\’]F), -2
T4e12, T3
~3419,~76

"1036, =2
~Ie13, =2
~2404, =3
~2000,~96

Os

Io47, I
Ic22, I
2087’ (&)
10739777
Io56, I
130, I
3204, O
1734777

"ioO'], I
~8.91, o
~2¢09, O

Ta734777

4275 —13
355, 3
8a34, —4
8.00,“‘?7

3e51, —3
2092, ~2
685, ~4
6080,—77

2&18) —'3
1081, -2
4225, —4
4715777



@3 W 0O

-
[#)

O~J W O

o

OJ W O

@

O~J W O

16

LOJ W O

“1070,774
“1e78, -2
-3014, =2
~3e20, T2

=5060,=75
=585, =3
""1003, -
=105, —2

N1

""3941, I
~2083, I

"6065, [¢]
1¢734,=77
Ia37, ¢]
lel4g, o
2»68, b 1
T1e73,=77
IoI’], X
9‘69’ 0
2027, o
173,777
TeIS, I
9e¢525 O
2'23’ 0
1735777

"‘3:41, I

"’2.83, I

"'6065, o}

12735777

- 264 -

I'e73, I
Ied43, —I
336, ~2
2e71,775
56304 —2
4048, -2
I«085, —2
8459,~76
M1
5¢4z, O
4050, o
1.06, ©
12734777
1023, I
1002, I
2e 40, (o]
1735777
I+55%, I
1029, I
3002, [0}
I73+=77
1073, I
Tedg, I
3038’ O
16735777
5042, o]
4950, 0
1006, 0
1073+,777

2002, —G
1068, =g
395,710
201%,797

2684, —2
2036, =2
SeS54, —3

4059,~76

Ri1

Te73+7%77
2002, ~1I
4062, ~1I
4091, —I

1673577
"6.28, =3
—~IeXI, 0
~IeI%, o

1e934=77
~7¢35s I
=1.30, Q
—1032, o]

16735777
~70Q%, ™I
~1+40, o}
“To 4%, (o]

173777
.2eb2y, I
4.62, -1
4o, I

~3e0Q,~10
~2057,~10
~50073,~11

7087,~78

T4e27, T3
~3e55s 3
~8a34, —4
=Se41,777

M12

Le739=77
8011, O
Ie43, 1
Ted6, I

1e73+s777
6.66, ©
rex8, 1
le20, I

1e73,+s=77
4013, o]
7¢2Gy O
7243, O

Ia7%,=77
~S5e19, 7
=9I, =9
TGe35y 7

1473,777
-8.311, O
“Ie413, I
-“ledb, I
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8,3.4(b) Test 7, I. = .00522 inu.
2417000, —I 217000, —I
1422250, o 0600000, 0 132250, o
~1+82000, 2 2003000, 2 7050000, —I
6s95000, —2 0s+00000, O 0400000, ©
2400000, O 2650000, O 9e42800, =1
7400000, O 3650000, O 9e42800, -I
+30000, 6 00000,
RADIAL LGCAD OVER WHOLE SUPFACE (2)
FOURIER SERIES TERM NO.
N1 ' Mx M2 M3
LeHe«EDGE BEAM
o —~2042, 2 =563, 3 481, 2
3 “2.84, 2 “4068, 3 4600, 2
7 ~6s67, I —I1el0, 3 9629,y I
8 ~7¢91,=78 “=2091,=77 2002,-77
U W v 0
LeH+EDGE BEAM
o ~4098,~74 6610, =2 =166, —2
3 ~6049, =3 5015, =2 =163, =2
7 ~1.15, =2  le2I, =2 =383, =3
8 ~Yel7, =2 74¢784=75 T2045,775
o
Nig R2 N2 M2
o
o ~8e22,—78 200I, O =700, =I
3 ~5,09, O 2¢42, O =508z, -I
7 “8998, (o) 5068 -1 ~1036, =1
8 ~9+16, O 1073477 1e739=77
3
o ~5.92,~78 9.81, =1 5¢36, ©
3 ~6040, O 8016, =1 4o 46, O
7 ‘1013, h 4 109:’””1 IoOS, (o}
8 ~“1eI5, I  Ie73,777 16735777

000000,
1,06750,

§e¢22000,
5222000,

60.09,=78
—Ie¢50, I
-2065, I

-2.70, I
5086, -3
4087, =3
Ield, "';7,
7448,~76
5.81, ©
4083, o]
T¢I, (o]
1e73,=77
I‘SI’ I
I'?,S' I
2'94, o]
10734777

-3
-3



O W O

fes]

3w O

16

DI W O

w P3N O « WY W O

oY W O

—~4+59,=78
—2270C, (o]
"6-53, o
—-6e65, o}

1¢90,~77
9e01, =7
I¢59, —6
1062, -6

1076,=77
5409, O
8.98, o}
9e16, o

—6e62,-75
""6.92, -2
—~Xe22, —2
=Ie24, —2

~1e46,~74
~IeS2, —2
—~2:68, —2
—2e¢74, =2

—1e82,=74
~l.g0, =2
=336, =2
“3’42’ -2
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60'96’ -1
§57G9, —IX
1636, -1
1e734=77

~7e23, —8
—6001’ '-8
~1.41, —8

1473577

""2091' o
—2e 42, o]
~5¢68, ~1

1¢73:=77

6.38, =2
5.30, -2
Ie24, ™2
IGOI’-7S

1,48, —1
Ie2%, —I
2088, -2
20335775

1684, =1
Ie§3, —I
360, =2
291,775

8e31, O
6e01I, (o]
I¢62, 0
173,777

9eQ0, o]

8¢23, ©
1093, e}
1734777

=ne00, =I
~5082, =1
"1036, ¢

173,777

~%3e42y —~2
—2'84’ ~2
~6+67, ~3
~5023,776

“2e054, T2
~2e11, =2
“4095, T3
~3485,=96

~Ieb2, =2
=~31¢35s =2
T3e17, T3
~2042,=70

O2

1070' I
Te41, I
3’31, [o]

173,77 "

1«87, 1
156, 1
2465, O
1735777

.SoSI, o]

4.83, (o}
1013. O
1735777

5086, -3
487, =3
IeX4g, =3
1»05,""76

4410, T3
3941, =3
7299, —4
772477

2058, =3
2014, =3
5203, "4
S5e34+~77



A3 W O

16

3w 0O

DN w3 w O w [>TN VA e} s O3 W O

PWI W O

O~I W O

T2004,774
~2013, =2
=376, —2
""'3083, —~a

~6462,-75
~6e92, =3
~le22, =2
“Ie24, =2

Nz
~3e94, I
“"3928, I
~7¢69, ©

T1e73,=77

I1e37, 1

Tel4, I

2-68, o]

10739777

1048, X

1023, I

289, o

Te735=77

1031, I

I.09, 1

2055, o

I1e73,=77
=394, I
““3-?,8, I
~7+69, o

173,777

Mz

~ 267 =

2¢06, =1 Ie52, —~9
Ie7l,y =1 1e3%7, =@
402, ~2 2097,~10
3025,775 1e92,=77
6-38, ~2 3.42’ -2
5630, =2 2084, =2
Te24g, =2  G6eG7, =3
101,95 5049 ,~76
R1
641, O  1a73,777
50393, O =~2e495, I
I»2%, O =5a4a20, =I
1e73,=977 ~S31, ~I
.48, 1 Te735797
Ie23, I ~7¢36, =1
289, © ~Is30, O
1735777 ~¥e32, O
1.8, 1 Io073,~7"%
Ie54, I =8o58, =1
3«62, ] "'ICSI, (o}
173,777 ~1e54, ©
207, I Ie734=97
Ie72, 1 ~“Q.5I, I
4004, O =1,68, o
Te734=77 ~Ie7l, O

6041, ©
5033, 0
Ie2 5, o]
Io773,77

1734777
~2e¢95, I
—5020, -1
~S5e3I, —I

’2.85,_10
—~2837,~10
~5e56,~11

8s27,~78

—=5.86, =2
~4e89, =3
TIel4,y T3
TFe904797

M12

173,797
IeIZ, I

IQ96, I
2000' I

T073s=77
T7e77s O
1037, I
Is40, I

1e739=77
4089, o
8063' o
8080, Q

L1o73,4™ 77
~4+85, =7
~8456, =7
~8e73, =7

1734777
—~IeIl, I

~Ieg9gb, I
—~32.00, 1
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8.3.4(c) Test 8, I, = 1677 in't,

2¢17000,
2015750,

—1e82000,
6495000,
3600000,
3800000,
3430000,

=1

N0 O O

2017000,
0.00000,
2003000,
0e00000,
3450000,
3+ 50000,
3000000,

=1I

<N 000N O

2015750,
7650000,
0400000,
2'559009
2655900,

RADIAL LOAD OVER WHOLE SURFACE (2)

FOURIER SERIES TERM NO.
N1 M1
LeH+EDGE FEAM
o ~Ie21, 2 —4e04, 3
3 ~1.0I, 2 =410, 3
7 —~2036, I =9+63, 2
8 ~7e11,=78 —2440,=77
U 10}
L«H.EDGE REAM
o “4e34,774 5¢43, T2
3 =565, —3 4051, ~2
7 ~-9.98, =3 1.06, =2
8 ~1.02, =2 682,775
o
NI12 Ra2
o
o ~5635,—78 3038, ©
3 -1e53, O 2081, o
7 =271, O  €+59, ~I
8 -2476, O 173,777
3
0 ~4034,—-78 1,09, ©
3 —4e43, O 9e07, TI
7 -7.81, © 2013, —I
8 =797, © 173,777

N2

~I1e46, O
—~Ie21, o]

-2¢84,

-1
1073,=77

1.67, ©
I.39, O
3025, -1
173,777

o o

M3

M2

0600000,
106750,

I.67700,
I1.67900,

4'623
3484, -3
ge0I, =4
5¢93,~76

-3

—6-12, (o]

=509, (o]
"1019, O

Ie734=77

Ie32, I

I.10, I
2057 O
T1e734™177

-1
-1I



O3 O

oo

o3 W O

16

o3 LW O

(9, o3 W O w o3 W O

O3 W O

~7097,-78
=295, O
"5021, (e}
~Se31I, o

201G,=77
2024, =6
3096, =6
4904, =6
1086,“77
I¢53, Q
2¢71, o
2076, O
U
~5¢99,4775
~6°26, ~3

~I.IO, ~-0
~XeI3, —2

~1e30,=74
~1036, =2
—2'40y =
~2045, T2

“1e63,=74
"Io?O, -a
~2000, =2
—3e06, =3

- 269 -

6001, =3
499, ~I
IelI7, —I
16735777

2033, =8
I1:93, =8
4'549 -9
173,777

—3038, Q
‘2081, (o]
—6.59,‘“1

10734777

Se91, =2
401, —2
IeX5, —2
90 40,—76

Ie3I, —I
1.09, —I
2056, =2
20074775

1065, - !
137, I
30219 =2
2060,-75

3088, o
3e23, O
7575 —I
1473,=77
5¢I7, ©
40630, Le]
I«0OI, o
1e735777

“Ic46, o}
“31e21, el
“2084, -3

14735777

=305, —2
”2053’ -2
=5094, =3
=~4:65,~76

20206, ~2
‘1-88, =
—hef I, =3
“3-41,”76

—1045, -l
~JTe20, =2
-2483, =3
~2e014,~76

Te55, I
Ie2Q, I
3002' le]
173,777
1«67, I
1039’ I
326, O
173,777

”6012, ‘0
—~5e09, ©
~1.19, O

Le34=77

4662, =3
384, =3
9e0>, —4
8s54,=77

370, =3
3007, "'3
To21l, =4
708,77

2032, =3
IeQ2%, -3
452, —4
40935777



DWW O

I

N

DI W Q

w QI Ww O

o3 w O

w

3w O

<o

O3 O

16

3w O

~1e82,=794
~Io90, -2
=336, -2
—3e42, T2

—5¢99,775§
~6o26, -3
~1eI0, *~2
~IelIqy =2

N1z
~1e0609, I
~1sd0, I
"3.29, o}

Ie73,797

3039, ©

2.82, [e)

6e61, —I

Te735s=77

1008, I A

8096. (o]

210, 8]

Te735=77

I.07, I

8«93, ©

2210, ©

Te73,™77
"‘1069, I

~Is40, I
~R3020, o
Te735s=77

- 270 -

1984, =0T
IeS53sy —I
3250, —2
290,=75
.91, =2
491, =2
Io15, -2
9+ 40,-96
M1
5¢94, ©
4293, ©
I.16, a
10739777
Ie32, I
I.10, I
2258, o
1734777
Ioés, I
I.38, 1
3023, lo}
I073+4777
1085, I
Io54, I
3061, O©
16739777
594, ©
4093, o
Iolf‘, o]
I10673+777

-6.88,~10
~$0672,—10
"1034,_10

103,777

305, =2
2053, -2
5094, =3
4001,-76

R1

173,777
I¢03, —I
1e82, =1
1086, -1

To734777
~6e47, —1I
—~Iel4, @]
~Is16, O

1735777
TT7e77s TI
=137, O
=1+¢40, (o]

10735777
-8s49, -1
=10 50, o]
—1053’ Q

Te734™77
1003, -3
182, =1
1486, 1

566,11
4eoTT 4" II
IoI0,~112
2404,=77

—4:062, =3
=384, =3
“Qe01I, =4
~5095,777

M1a

1673+™77
8e96, o
Te55, 1
158, 1

Te73,777
7001’ O
l1e24, I
1026, I

Te73,777
4040, ©
7-76,' 8]
7491, O

Ie734=77
Ie5I, =7
2¢67, ~7
2072, =7

Ie67%3+~77

."‘8076, Q

~1e55, I
“I'SB,. I
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8.3.4(d) Test 8, I, = .00522 in".
2017600, -1 2017000, =1
2+15750, © 0+00000, O 215750, O
~1+82000, 2 2003000, 2 7e50000, —I
6eg5000, =2 0+00000, O 0e00000, O
2800000, ©O 350000, O 2055900, O
3400000, O 3650000, © 2055900, ©
3930000, 6 3900000,
RADIAL LOAD OVER WHOLE SURFACE (2)
FOURIER SERIES TERM NO. 1
M1 M M2 M3
L+H.EDGE FEAM
o ~5¢55, 2 =—5¢80, 12 139, 3
3 —4e62, 2 —4e82, 1 ToI5, 3
7 —1.08, 2 ~IeIZ, 3 2070, 2
8 —~6003,=78 =3004,=77 233,777
U W v 0
LsH.EDGE BEAM
0 ~5e17,=74 6e38, =3 =208, =2
3 =6e73, =3 5830, ~2 TIe73, "2
7 ~IeIQ, ~2 Ie24, =2 4007, =3
8 "‘IQZI' -2 8002,"'75 "2060,-75
o]
N1go R2 Na M2
0
o —4e42,~78 1.88, o =6.37, =1
3 -8656, © Ie56, O =529, —I
Vi ~Ieg5r, I 3e6H, =1 —Is24, —I
8 ~Ie54, I 173,777 173,777
3
o ~5019,—78 IeI2, O 636, ©
3 ~6024, O 9029, ~I 5029, O
7 ~Ie10, I 218, -1 Ie24,y, O©
8 =Ieln, I 173,77  1e73,777

000000,
I.06750,

5022000,
5022000,

6028,
5022, —13
Ie22, =13
8o01,-76

“3

I¢I10, 1
ge16, O
215, o

173,777

Ia52,
Io027, I
2097y O
106735777

I

=3
-3



v

O W O

co

O3 W O

I6

O3 L O

o]

W O

w

O3 W O

v

V3 W 0

"8012,“78

~3+52, O
~6s22, O©

1+89,-779
1056, ~6
2075, ~6
2-80, -6
2+08,~79
8056, o
IeSI, I
Te54, I
U
715,775
=747y T3

~Ie32, =2
—leR4, =2

~1e58,~94
"'1064, ]
'—2’909 “~2

TIe97,774
~2206, =2
~3+63, =2
T3e70, T2

- 272 =

8,00, =1
6e65, —1
1056, -~I
I0735s™%7

7057, —8
6e29, —8
148, —8

Te735777

"'1088' o]
“1056, Q
""3066, =X

Le73,=7%7

TelO, =2
Se9I, —2
I1a30, —2
Is13,=75

I.60, -1
1.33’ b f
3¢II, T2
252,775

Ie9G, I
1066' -I
3089, -2
3014,=75

9019, o©
7064, o}
Ie79, o}
1673777

Io07, I
8090, o}
2e00Q, Lo}
1673,77

"6037, -1
~§5e29, —1I
~lo24, —I

1e735=77

T3e70, T2
~2408, =3
“7e22, T3
"'5068,"‘76

T2e74, T2
~2¢28, ~2
~5e34y T3
~4a17,776

~“Ia75s ~2
~1s46, “2
T3e42, T3
—2‘62,—76

Q2

I°8I, I
150, 2
3853, o
Te735777

2'03’ )4
1,68, 1
3495, ©
Te973s=77

IeT0, I
Ge10, o}
215, O
1e73,4,=77

6e28, —~13
522, 3
1622, '—3
TelI,~76

4036, =3
363, =3
8og1, ~4
8ex4,~77

2078, =1
2831, "'3
Sed2y ~4
5065,=779



(ve)

OV w O

16

OI LW O

O3 W O

O W»

o3 W O

I

(@)

O3 W O

~2220,~94
""2-30, -2
~4e0G6, =2
~4e14, =2

~7515,=75
—7e47, ~3
~Te32, —2

~le34, ~2

Ny

~fe32, I
~IeI0, I
=257, ©

Ie73,=77
Ie61, I
Ie134, I
3014' (o]
Te734™77
1039, 1
116, I
2’72’ 0
Le734=77
Ie27, I
IoOYg, I
2947, o
10724,7=77
~le32,

- 273 =

2023, ™I
1085, ~1
4034, T2
30504775
. 7elo, —2
5¢01, ~—2
I.39, =2
113,795
M1
Feld, 0
5'93) o
1039, (o]
1735777
I.60, I
Te33, - I
3013, o]
1073,™77
2000, I
166, 1
3;90, (o)
ITe735s=77
2424, I
1086, I
4636, o©
17234777
Fold, &)
5¢93, ©
I039, [s]
173,797

“1063, -9
“Is35s T9
~3017,=10

Te21,~77

3070, 2
3908, ~n
Te22, =3
5093,7¢

R1

167347597
~4e77, ~1
"‘8942’ ~1
""8.58, k¢

10934=77
“‘7061, Naah 1
—1034’ O
“Ie37, (s}

16735777
~“QeIlIQgy I
~1:062, ©
"'IsCVS, o

Te73,4,=77
“1e017, o]
-1.82, o
*1'85, O

Te734™77
“4e77, —I
—=8o42, =1
"8058, mI

2007 ,4~10
1,6g,~10
3007411
1e96,~77

~6e28, =3
~5e22, T3

Mia

~Te23, =3
~8e55,=77
173477
IeIQ, I
2410, I
2014, I
Tea734~77
8a27, ©
1046’ I
140y I
1a773¢777
$5¢27, O
. 9-30, (o]
Qs 49, 0
1073477
4555 =7
8o04, =7
8019, _7
Ie725™77

~IeIQ, I
~2aIC, I
~2e14, I



L

~9e16,~10

8+3.5 Test D —..OQ522 in .
2-12500, Ll | 2.12500, ~I
1+81000, o© 0«00000, O 1.81000,
—~Ie779000, ) 2607000, 2 7¢ 50000, -
6e95000, —2 0e00000, © 0+00000,
4e50000, o© 452500, O 2400100,
4+ 50000, O 462500, O 2¢00100,
»+30000, 6 3400000, 7
ASYM RADIAL LOAD OVER LONGL SPAN(2)
FOURIER SERIES TERM NO.
N1 Mz M2
L<H.EDGE BEAM
o 3¢15,=75 I¢595=75 2400,775
3 2014, 2 1007, 2 1035, 2
7 8.86, 1 4eddy X Se61, I
8 —2e¢71, -6 "1036, -6 “Ie71, -6
U W v
L.H+EDGE BEAM
o ~5e2I, =5 =2e02,~76 =6e13,=76
3 =1.99, =5 =—2023, —4 =651, =4
7 4081, =5 =925, =5 “2e70, =4
8 Se21, =5  283,~12  8e24,I2
(o]
: N1g Ra Nao
o
o ~Is36, I 1292,=77 T155,777
3 ~5e20, O 4024, "I —le94, O
7 Ie26, I 1le76, =1 =8.03, =I
8 Ie36, I —5¢37, =9 2046, =8
3
o ~T1e63, I 2015,~77 =—2018,~96
3 ~6e25, O 7°23y 2 TIe57, I
7 Ie51, I 3400, =2 =~6.52, O
8 I.63, I 199, —7

o) 0«00000,
I 1.06750,
o

(o] S522000,
o 5022000,

M3

4021,
1.61,
=3+89,
“~4+21,

O o000

0

4019,=76
4022y 4
I.75s —4
~5e35,I2

M2

4026,=77
2002, o}
8436, =1I
“2056, -8

318,=77
1«28, o
5031, —'I
-1062, -8

-3
-3



@y W»w O

(o]

@3 W O

16

W3 W O

0~=J

DOI & O w

w

O3 w O

4023,
1062,
—2eQ1I,
4023,

1036,
5020,
—~1e26,
”1036,

U

2930,
8’79:
'~_2‘I2,
*2030,

532,
2007,
~4e901,

—5932,

7018,

2075y
*6063,

"'7018,

-7
=7
-7
=7

Mo O -

~
~6
=5

-4
~4
-4
~4

gal?. !
~4
-4
-4

1086,"77
5¢7I, ™9
2¢36, =9
~7e23,717

"4‘63’“78
“4024, "I
"‘1076, =1

5¢37s —9

W

3465,~77
3992, —4
I1s¢62, —4
~4096,~12

30!8,"76
5807, =3
2410, =3
=6 43,11

3495,=~76
6ez25, ™3
2603, =3
~B8.04,-11

~3049,~76
T2e47y I
—1.02, I

3e¢X2, =%

~4038,=76
—3e607, I
~Xo27, I

3:89, =7

10554777
e84, O
-8.03, —1

2046, -8

~322,=77
~7550, =4
—SDII, -4

9. SO,""IZ

=2.08,~97
—5e61, —4
~2033, ~4

TeIXI, ~1I2

=7e745=78
~3e44y —4
“le43, =4

4&36,"‘12

2038,=97
737+ I
30055 I
TG9s335 79

1288,=97
4000, —I
I1¢466, ~1
~5007, TQ

4426,=77
4602, (o]
8036,A“I
~2.56, -8

3e83,-77
4022, —4
175, —4
T5e35,712

230,777
167, —4
Geg1, -3
~2.I1,-12

174,77
7233y ™5
3003, 5
~ga28,=13



%16

oW 0

(o] O3 W O

O3 W O

Co0g, —4
309, —4
=747, ~4
~8.09, -4

2030, —§
8’79; -6
—2012, —§
~2¢30, —§

N1

4271 ,=77

2832, &

93, =1
~2¢94, =8
~7046,~78
""XB39, &)
~5e96, —1I

In76, -8
*1017,*76

-8.84, o
"3'66, o
Ieln, =9

”1.88,"‘76
~1e37s I
~-5:66, ©

Te73y =7

471,777
2e32, e}
9-63, =1

2094, ~8

- 276 -

4e274,~76
6088, “3
2085, =3
~8ogo,~11

365,77
392, T4
1.62, =4
—40906,~12

M1

196,=77
Ie57s —I
6e52, ~2
“I.99y —9

4e25,~77
2004, o}
8a45, ~1
"‘2058’ "‘8

504497
2053, O
I.06, ©
~202%, =&

5¢36+~77
2077 o}
I‘IS, O
“3.50, ~8

1076,=77
Ieg7, =1
6052; ™2

TIe99, T9

214,777
410,12
To74 412
“§431,~20

Se814~779
7850, ~4
3.II, ~4
~9s50,~12

Rz

2467, =1
Ie03, —I
~2e47, 1
*2067, e

208973, ™I
IQIZ, -1
—“2s71ly I
2093, ~I

2056, —1
9081, =2
T2e37, "I
—~2¢56, —1I

2027, —1I
8e90, =2
~2e10, —I
~2027, ~1

2e¢6%, =1L
I«02, —I

“2e¢47, —I
~2067, =I

1+89,=177
3095,—12
Io22y~12
”3.73 ”"20

TIe24,777
T4e22, T4
“Ie7S5y ~4

Mi2

Se35,-12
“3.12, o]
“IeIQ0, 0

2088, e}

3012, 0
~1e27%,
~4e724 ~I

Iel4, o]

Te273, le]
“S5e42, ~1

~2.07, =1
§s00, =1
5042’ hah

-—1082, -.8

~6.95, ~9
1068' "8
’ 1082, ~8
Fel2, Q
I01Q, (o]
2188, o
3012, (o}
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8.3.6(a) Test E, I3 = 2094 lgi.

2012500,
1+81000,

—I1e¢79000,
6495000,
4e50000,
4950000,
2430000,

RADIAL ASYMMETRIC TRANSVE

FOURIER

L+H+EDGE

oI W O

LesHeEDGE

@I W O

w o3 »w 0O

o3 W O

~1 2012500, =I
0 0e00000, ©
2 2407000, 2

=2 000000, O
o 462500, ©
o 462500, O
6 3600000, 7

SERIES TERM NO.

N1

FEAM
330, 2
2074, 2
6.43, I
1¢79,=77
U

BEAM
157,74
2205, =3
362, =23
3269, =3
NIz
Te77+=77
50I8, 0
9¢15, O
9e33, ©
I.81,—-779
7006, =1
Ie25, o]
Ie27, (o]

M1

2'28’ 3
1.90, 3
4045, 2
300,777

W

—~1e90, —2
~-1+58, —2
=3e71, T3
—2e379775

Ra

—2¢824, =1
-2036, =1
~5054, ~2

Te73+s=77

9e63, —2
8s01, =2
1.88, =2

1735777

1.81000,
7¢ 50000,
0000000,
2¢00I00,
2400100,

RSE LOAD(2)

M2

2.63, 2
2¢19, 2
S5e14, I
2408,=77

5007,
T“4s21, T3
=9e89, ~4
-6023,‘76

-3

N2

~6e75, ~I
~%e01I, —I
~1e¢32, —I

173,777

—3e25y O
=270, e}
-6D34’ -I

1739777

0400000,
106750,

2609400,
2409400,

4443,=78
-1086, I
=329, I
“3+35, I

1081,
Ie514 —4
3454y =5
357577

-4

2040, =I
2000, —I
4068, -2
173,777

~2.00, O
_1066, 0]
—3490, =1

1e733™177

-1
=1



@L-3 W O

(o]

o3 Ww O

16

o~ W O

wt 3w O w w~a w O

D3 O

”6088,

~2007%,

~3¢59,
"‘3066,

~40595,
~385,
“6080,
"'6094.,

1077,
5’183
GeIS,
9033,

In84,
1390,
335,
342,

Te42,
Te47,

2050,
3°64)

Qe373,
9059,
1069,

16713,

~n8

=75
=3
-3

=175
-3
)
=3

...76

-3
~ 3
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te89, =1
I»55, ~I
3064, =2
1739777

2013, —I
Ten7, —I
4615, T2
1733777

~2984, -1
“2036, -1
=5e54, =2

1e¢7234=77

W

—1093) —3
~Ie61, —2
T3e77s T3
~2090,~76

—“IsSI, =2
"‘1026, =2
2095, ~3
~2024,=96

=1e00, —2
=833, —3
“Ie955 73
~Te44,~76

-2.83, o]
—2035’ Q
=551, —I

Te735777

~6693, =9
=576, =7
~Ie35, —7

1735777

6.75, =1I
5061, ~1
Iag2, —1I
173,777

~1e02, =3
~8esa5, —4
—~1.98, =4
~5e96,=78

T2043, 73
T2e02, 73
4673y T4
“2e51,777

“3eI2, T1%
—2¢59, T3
“'6008, =4

=359,777

~1437, ©
—Ie14, o}
1e73,=77

4037y 77
364, =7
8053, "‘8
I093,777

~2¢40, I
~2400, I
~4068, =2

I73+777

181, =4
IaSI, -
354, ™%
1:86,=77

3478, ~4
314, T4
7237, —58
1+89,-77

Se42, T4
4514 —4
I.06, -4
20155777



DP~3IWW O

N

I

B3I W ¢

oo [o -2 PN o) w oO~3 W O w O3 W O

oW O

16

oYW O

—~5¢80,-78
—S5e74,710
—I»0I, 9
=103, =9

~181,-75
~1s90, =3
3035, T3
—“3ed2, =3

-‘1080, I
~Is5C, b3
~3e52, o

1e73,7177

~1.68, 1

~Ie3G, I
T3e27, ©
1e93,=77

~Te28, 1
"1006, I

T204G9, O

Te73,=77

—1503, —6
~8.54, =9
~2+00, =7

Te73,=779

180, 1
I.5C, I
3052, (o]
173777
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5¢34y ~9
444, —9
I.044y =9
184,97

Iv93, -
I-[)I, -2
377s T3
RelIb,=76

Mz

~1.94, ©
~1.01, (o]
~3+79, I

I16735™%7

~10§52, (o}
~1.26, O
~2¢07, —I

10733797

—=I.01, O
=8e37, =1
‘1096, ~3

Ie73,777

Se63, =7
4'68! =7
IeIOQ, =7
1e¢73,=77

TeO4, o
1061, (o}
3079, ~1
1¢73,=77

“3¢54, ~3
—2s94, T3
—6.90, —4
“4025,777

~1e02, —3
~8e45, =4
—I‘ggs =4
~5296,=78

R1

1735777
2.39, —2
4922, T2
4030, —2

I73,™7%
9¢02, T2
Io59, I
1062, -1

Io73,=77
6o11, =2
1-08, -3
IsI0Q, I

10734777
~2024, =8
'3'96! -8
“4003, -3

I10734,=77
~20239, —2
“de22y T2
—4030, T2

6a40, ~4
5032, 4
Te25y —4
230,777

1.81, —4
TeS1, —4
39542 =5
Iﬂ86"‘77

Ta7343=77
3044, I
6008, b §
6620, =I

Le773+™77
Tel7, ~I
Ie27, (o}
Is2Q, o}

173777
1003’ ¢}
1.81, o
1.8, o
1e7%,~77
la21, O
2614, (o]
2419, O
1e73,=77
3044, ~1
6008, ~I
6020, -



- 280 -

L

8.%06(b) TeSt Es ;3 = '00522 in e
2012500, =X 2012500, —I
181000, o 00.00000, O 1.81000, ©
~1.79000, 2 2007000, 2 750000, —1I
695000, =2 0+00000, O 000000, O
4¢50000, © 4062500, O 200100, ©
4450000, O 462500, O 2.00100, O
«30000, 6 e 00000,
RADTAL ASYMMETRIC TRANSVEPSE LOAD(2)
FOURIER SERIES TERM NO.
: Nt M1 Ma M3
Le HeEDGE FEAM
o 2416, 2 2030, 2066, 2
3 2662, 2 Ie92, 2021, 2
7 €Eex66, I 4050, 5¢19, I
8 1677477 2002,=7 200,97
, U W \Y 0
L«HeEDGE BEAM
o Ie59,~74 —1092, =2 ~—S5o0lIl, =3
3 2007, =3 —Ie5Q9, =2 =425, =3
q 3065, =3 =3e74, T3 T0e97, ~4
8 3072, =3 ~2e39,~ ~6429,=%6
o
N1ga R2 N2 M2
o
o I1e75,~77 =376, —=I =6e40, =1
3 495y O T3013, —5e32, ~I
7 8ag4, O 7434, ~1e25, ~I
8 8eg9I, ©  Ie73,777 @ 1473,~%7
3
o 1684,=77 8476, =313, O
2 7041. -1 7028, -2060’ (o]
7 131, O 1071, —6e11, —I
8 I+33, O I1073,=77 173,977

_5'489
—9+67,
_90 86'

000000,
1.06750,

5422000,
522000,

494,78
-1
=X
-1

2014,
1378, -4
4¢175 =5
3+98,=77

-4

IeC4, o
8.61, =1
2402, I
17345777

_2003, (o]
~I1.69, ©
=306, =1

Le73+™77

=3



D3N D

o]

A3 W QO

i6

DT W

w o3 w O w O3 W 0O

O3 W O

—7013,~78
~1.35, O
~3044, O
~%eS5I, o]

~4046,~78
"3076, 0
“6064, O
~6e77,. ©

I275,=77
4295, O
Ge74, ©
8.91, (o]

1'853“75
Ieg92, =3
3038, -3
3‘45: =13

104%,~75
I¢48, -7
2:61, =3
2066, -1

9’383"76
964, =4
Ie70, =17
Te74, —3
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IeQg0, —I
1.58, ~1
3715 T2
1073,=77

2014, —I
L+78, =3
4018, -2
173,777

~2e476, I
~2013, —I
T7°34y T2

1073+,777

“I+94y T2
~Tob2, =2
=379, 73
~2092,~76

~IoS2, —2
~Ionly =2
—~2+96; -3
—~2025,776

~1e01, =2
“8e37, =3
“1e96, —3
~1¢45,-76

T2075s O
~2428, o
"'5036, -1

Te73+777

1084, ""6
Ie52, -6
3059y <7
Ie73,777

6e40, I
Se32, —I
Is25, —I
1735777

"'1003, "“3
-8.60, -4
=202, T4
~6e55,~78

~2045, T3
=2004, T3
~4.78, =4
~2055,~77

=3e14, T3
~2061, =3
6613, —4
~3e63,777

~1440, O
~1.16, O
T2a7%, I

Te735=77

Te 40, 7
6015, =7
Te44, —7
173,777

~1.04, o}
“8;61, -
2002, I

I73,777

2+14, —4
1.78, -4
4017, 5
1974777

3075y —4
3e1I2, T4
T7e32, 5
1088,"‘77

543, —4
452, "4
1006, ""4
215,777
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L3 ww O

O3 W O

W

M-~3 w O

w

O3 W QO

[ee]

X3 W O

Ié

~ W

~4e41,~78
~8+63,~10
—~Ies§52, 9
~I.55, —9

”IoBz,“?S
~1e92, ~3
~3+38, -3
"3‘45: ~3

Nz

~re78, 1

~Xo48, I
~3¢47, O
Te73,5™77%

~Io62, I
—“1.34, I
“"3UIS' (o]

Ie73,777

“‘102’7, I
~Ia.06, I
"‘"2948, (o]

1e73,777

Qell, =7
757> ~7
ten8, =7
Le¢735™77

1.78, 1
1e48, 1
3¢47, O
Ie73,~77
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8.05, =9
663, —9
157 —9
20124777

1094, ~2
Il62’ 2
3279, T3
3-18,*76

M1

~1e95, Y
"1'62, o]
"‘3.81, ~3

173,777

~IeS2, o
~Ie27, [}
~2e97, ~I

1073,=77

—~IeOI, o
-Bogr, =1
“1e97y I

1¢73+4=77

8038, "‘7
6.97, =7
1463, =7
1073,~77

1.95’ o]
1062’ o

3081, ¢
173,777

=350,
~2096,
=095,
T4e29,

10073,
"‘8560,
202,
~6+55,

Ry

Te73,
~IeQO,
=335,
T3e41,

Ie73,
9e13,
IcéI,
I1.64,

Te73,
6v22,
IsX0,
IeI2,

Io73,
T3e73,
"6058,
=Ge71,

Ie73,
I.90,
3235,
Z3e41,

~3
=2
-4
=77

-3

~4
-n8

A
-3
-3
-3

=77
~2
=g
-1

=77
-2
-1
-I

77
-3
=3
-3

6+43, =4
535y ¢
1926, =4
24304777

22144 T4
1078, b
4017, 5
197777

173,777
4006, —~1
716, -1
7030, —I

1673,=77
7e12, —I
126, O
1028, 0

1473,777
1303, O

1082, Q
1-86, (o]

1073777
Ie22, (o)
2«15, O
2220, (o]

Ta73y=77
4.06,‘—‘1
7016, =1
7030, ._I
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212500, ~—1 2912500, —I
1+81000, © 0«00000, O 1.81000,
~1¢79000, 2 2407000, 2 7450000,
6e95000, -2 0+00000, O 0.00000,
4e 50000, © 462500, O 2400100,
4«50000, O 4662500, O 200100,
3830000, 6 2900000,
RADIAL LOAD OVER WHOLE SURFACE (2)
FOURIER SERIES TERM NO. 1
N1 M1 M2
LeH.EDGE EEAM
o) ~2929, 2 =559, 3 6.91, 2
3 =1.90, 2 ~—4¢65, 3 575, 2
7 —4046, I —I.09, 3  Is35, 2
8 ~6.18,-78 =~2.89,=77 1.81,~779
U W v
LeH.EDGE EEAM
° =379,774 40655, ~2 TI1e33, “2
3 -4.94, =13 3¢87, ~2 -—re.11, =2
7 =8s72; =3  9e08, =3 =259, =3
8 ~8+89, =23 5¢686,=75 ~1.66,~753
o
Nig R2 N2
o
o ~7072,—78 345, O ~Qe20, —I
3 =3e23, O 2¢87, 0 =7.72, -I
7 ~=5e70, o 6073, =I “1.81, -1
8 =581, 0  1.793,-77 173,777
3
o =n7e64,-78 8062, —I 4002, O
3 —6a55, o 7016, -1 3035 (o]
7 -1.16, I 168, =1 78¢5, =1
8 -1018, Le73,=77

I 173,777

0000000,
1.06750,

2009400,
2009400,

T7°09,777
“3‘67’ 2
=6447, 2
—6.60, 2

3057y 3
2057, —3
6297, —4
461,76

~QelI,
=757, o
—1078. (o]

T1073,=77

(o)

I+QQ, I
9s10, O
2.13’ (o]
10734777

-1
-1
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o))

I

w3 W O

w [o IS IO e | «w oo~3 w»w O

DO W O

—7027,~78

) '—4-38, o}

=773, ©
—7-88, [e]

18%3,-79

1.39, —6
2045, —6
2050, -6

I°89s"77
3:23, (e}
5¢70, ©
5081, (o]

~5¢10,~75
=533y 3
=Ge42, —3
-9s60, =3

“Ie07,~74
—Teln, ~2

—XOQS, -
~20I, =2

TIe33,774
~I039, —2
—2%45, T2
~2¢50, =2
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4041, —I
3067, —I
896:, ’-2
107397779

778, =8
Gody, =8
1e52, =8
173,777

—30 45, o
"2.87’ 0O
‘6073, I

1673477

W

4090' -2
4007, —2
9e55, —2
7¢82,~76

IeO0%7, —1I
8.86, =2
’)108, -2

“

1468,~95

Ieq33, —I
I.II, —I
2059, “2
2.:0,—75

7+29, O
6«06, o
1042’ Q
Ie73y™77
9.21’ [0}
7066’ o]
1080, o]
Ie73,~77

T9e29, I
TTe72, TI
‘1.81’ —.I

1e7347%7

—2ed2, —2
—20X1I, —2
T4e2y T3
"‘3066,"’76

TIe79, T2
—~Ie40, —2
T3+49, T3
"‘2068,"‘76

~Ie1§, =2
—9+53s 73
"2!23, —3
~1e67,=76

Q2

1024, I
1,03, I
2042, o
1.73,=77
1321, I
I.09, I
9.56, o}
1e73,~77

"'1078, (o]
Te73,=77

3¢57y —3%
2037, ~3
6eg7, =4
6e90,~79

2095, —3
2045y 3
Se76y —4
592,797

I.82, =3
Ie«52, —3
3057y T4
4016,=177
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16

O3 w O

c2 oo~ W O w O~ W D o o3 O

O3 W O

I

)}

o~3 W O

~Ia4Q,~74
~IsS5S5y T2
""2074) ~2
2709, ~2

"‘S-IQ,"‘"]S
~5¢33s 3
~Qed2, ~3

~ge60, =3

N1

~2017, I

“1081, I
~4e24, O

Le73:+777
5986, o]
4489, o
Ie14, o]
Te735777
1056, I
I1.30, I
3005, (e}
173,777
I°62, I
1035, I
3017, o]
173,777

=2017, I
-I.81r, I
4024, O

1735777

- 285 =

1048, -1
123, —1I
2-89, =9
234,775

4090, —2
4007, 2
9e56, =3
7¢82,-96

M1

4092, ©O

409, O

9ebI, —I
173,777

I1.07, 1
8s90, o
2909, O
173,777

Ie34, I
TeX1, I

2.6!, (o]
Te78,797

Te4g9, I
Ie24, I
2¢Q0, (¢]
1e93,=7%7

4692, (¢]
4409, o
9.61, ~1
1e73,~77

"1065,
“Ie37,
~3021,

IQIB,

2042,
2e01X,
472
392,

Rz

173,
2e17,
3.84,
301,

Ie777%,
~5e33,
TG0 40,
“0°59,

Te73,
~Ga24,
~I<I0,
"IOIQ)

L1073y
—6‘73:
TIeI19,
~Ie21,

T¢73,
2017,
384,
3491,

-9
-9
~I0
77

=2
~2
g
~26

—77
=X
=3
-1

=77
~1
|
et ¢

=77
ok

777
~I

=77
b
-1
-I

2¢177,~1I0
1.81,-10
424,711
2e01,-%77

“357: —3
T2097, T3
~6.97, ~4
T4030,777

M12

1735777
o7, o©
120 I
Ie22, I

1e93,-77
5960, o©
9.88, o
I«01, X

10734777
347, ©
6012, o]
85624, [¢]

1e93,777
4057, =7
8s07, =9
8o23, =9

173,777
~6a77, o
=Ie20, I
1022, I
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8.3.7(b) Test F, I3 = ,00522 in&.

20I2500,
1«81000,
—~I1+79000,
6e95000,
4e 50000,
4+ 50000,

3030000,

-1 2012500, —I
o 0.00000, ©
2 2407000, -2

-2 000000, O
o 4062500, ©
o} 4962500, ©
6 3400000, 7

1.81co0, o
7650000, =1
0e00000, ©
2600100, ©

2000100, O

RADIAL LOAD OVER WHOLE SURFACE (2)

FOURIER SERIES TERM NO.

N
LeH«EDGE BEAM

(o] -6076’ 2
3 ”So62, 2
7 —“Le32, 2
8 ~8o14,~78
U
L.He«EDGE BEAM
o 4o 47474
3 ~5+83, ~3
" ~1e03, =2
8 ~1005, =2
o)
N12o

o

o ~7e75,=78
3 ~I.0F§, I
7 ~1.85, I
8 ~1.88, I
3

o) ~5018,~78
3 "‘806!.. (o]
7 —T1e652, I
8

=IeS595, I

Mz

Ra2

1«90, O
1058, o]
3270, —I
Te7%,=77

8041, -1
6¢99, =I
1e64, =1
Ia73,=77

I

M3

8o41, 2
Gegg, 2
I.64, 2
192,777

v 0

=162, —2
_1034, -2
—~3eI5, T3
=2e02,=75

N2 M2

—1024, —!
“Ie0%3, I
“2e43, T2

173,777

8e.90, o©
7o 40, (o]
I.74, ©
173,771

Ce 00000,
1.06750,

5422000,
$+22000,

7e15,~78
TLe27y I
~2024, 1
—2028, I

4955 —3
412, —1%
GebB7, —4
635,76

7¢43s ©
6.17, O
Ie45y O
Te734+=77

Ie24, I
I¢03, I
2041, o]
Te73:777

-3
-3
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16

O3 W O

w QO3 W O w3 DT W O

O3 W O

“6013,
—5e14,
Q07
—Q9e325,

Yo7,
IOOS’

'1085,
1.88,

—=6.04,
”6030,
=IoII,
“IaI3,

"‘1328,
f1034,

T2037,
—~2e41I,

“1060,
—I°67)

2004,
=300,

...78

=77
=7
-7
=7

=77

=75
-3
iy
ot

=74
=2
—2

-0

=74
=2
-2
=2
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6e0%, =1
Se03, —I
1018’ -1
Ia73¢777

9¢69, =8
8.06, ~&
Issg, ~8

I10673,~77

~1s480, (¢]
"'1058, (o]
~3370, ~I

Io73+™77

W

5085' =
4086, ~2
1014, =2
9030’-76

1028, bolh o
IsQ7, =I
205X, "2
2003,~75

1059, ~I
1032, -I
30::, ~2

2051,=75

Ie29, I
Ie07, I
2052, o
Te73,777
Ie51, I
Ie26, I
2695, O
16739777

~Ye24, I
~1e01, —I
~2043, ~2

Ten34=77

~2eQ02, =2
~2042, ~2
=569, —3
“4ell =76

=215, ~3
TIe79y T2
T4e20, T3
~3024,770

~I1+38, =2
“Iel4d, =2
“2;68, -3
=200345=76

Oz

Ie42, I
IoI8, I
2+77¢ O
173,777
I.58, 1
To3I, I
3.08, o
I2735777

7e4%y O
6.17, (¢}
1e45, ©
Te739=77

4295, —3
402, 3
967, =4
9e07,=77

343, 73
285, ~3
6469, —4
6a67,~77

24174 73
1080, ~3
4235 T4
4070577



YW O

Sy W 0

w O3 W 0

O W O

w

[es TN I LN ]

~J1 W @

23 L O

~
<

~1e98,-94
.—198‘6, -2
~23¢28, =3
T334, T2

~6e044~7%
—~Heq0, =3
~YeXI1, =2
=IoI3, =2

Ny
"':-80, 1

—I-SO’ I
NSBSI, O

193,777
I086, I
IOSS, 1
3563, o}
1734797
I1¢973, I
I.61, I
377, ©
1073,=77
I.90, I
Io58, 1
307G, o}
To7443~97

"‘1080, I
—I1e50, I
"30'51, C

Te73,=77
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Mz

1078, Ly A
1.48, =~1
3.46, ~2
.2080,"'-'}5
5085, =2
4086' -2
IGI4, -2
9e30,~76
5088, (o]
4089, O
Iel§, (o}
T07735=77%
Ie29, X
107, 1
2092, o]
10735777
I.60, I
Ie31, I
3012, o]
1e73,~77
1078, I
1048, I
3048, o©
173,777
5.88, o
4089, o
IQIS’ (o]
173,777

=1+98, =9
~1.65, =9
-3+86,=10
I.ZZ,—‘??

DeG2, T2
2642, -2
5069, =3
4090,~76

1734777
T3039y "I
"‘5.98, T
~6o10, I

173,777
"‘6.15, -1
~1e09, e}
~I1eIl, O

1e734~77
=7e27, ~1
"'1928' ]
“Ie3I, 0

Tea73+777
"8008, -1
i o
~Ie4b, 0O

1e735=77
T3e39, I
=5:98, -1
~6eX0, —I

2a66,"‘_10
2021 4710
Se20,~11I
1¢939=77

4995, 73
~4el2, =3
“‘9067, ==
=6s484,=97

M12

1723477,
9s40, O
1-66, 1
1,69, I

12735777
Gag0, o
Ielf§, I
I‘I'}.. I

10934777
LolTl, Q
7026, (o]
7¢40, O

10734™79
5489, =9
104, ~6
1006’ -‘6

1734777
~ge40, O
—1.606, I
"‘Iu69, I
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8.4 Tabulated Theoretical Results - Varying Parameters in
Test B

The following tables give the actions and displacements
for shells equivalent to the shell in Tests B and show the

effect of variations in parameters:-

Section Parameter Varied
84,1 Shell Young's Modulus, B
8.4.2 Edge beam I3

8.4.3 Edge beam I,

8olt .kt Shell R

8.4.5 Shell Rg

8.4.6 Term of Fourier series n
84,7 Edge beam A

8.4.8 Edge beam I

8.4.2 Shell thickness t

8.4,10 fdge beem &

8.4, 11 Vsriation of shell edges - fixed, free

and simply supporiec
8.4.1 Variation of Shell Young's Modulus Py suppori.ec

Dat: s=

R, = -185" Rg = 200" t =.75" L = 106.75"

A =k4,5° I = 4.625in " 12=1.6111nlF I,= 209 in"
¢ = .22 radians a = 1,59" b = O"

variable Eb = 30 x lO6 lb./in.2 Gy = 10 lb.’/ft.2

=
1|
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Action  Iongitu- 'ngazign ES=1.o;2clo6 ES=3t3§106 Es=5.4§106
péﬁgi— Location 1b/in 1b/in 1b/in
n Mid span Sheli.dge -23.9 -30.3 ~30.3
(1b/in) : + arc 18.6 10.7 5.9
" % arc 2641 14e1 740
n, Mid span Shelgdge -1.09 -1.27 ~1.43
(1b/in) " + arc 9.55 3.84% 0.53
n + arc 15.0 6,81 2,08
n, Gable Shelédge -10.7 1 55 3.60
(1b/in) " T arc -16.0 -8.93 -4,08
m, Mid span Shelg.dge 1.77 b, 5 6.1
(in 1b/ L % arc 5.87 12.5 16.3
o) n % arc 7.42 15.5 20.1
m‘3 Mid span Shelidge -17.1 -11.2 -7+7
(in b/ " } arc 7.1 13.2 16.%
™ 4 7.4 1.5 18,6
m.q"3 Gable Shelg.dge 5.51 13.3 17.6
(in 1b/ " arc 4,79 9.1 11.5
r, B Gable Shelg.dge «957 0.52 0.27
(1b/in) " i arc -.607 -1.14 -1.45
" 4 arc - 654 -1.31 -1.69
rp(%gé Mid span Shelg.dge 3.60 3.96 L., 07
n 3+ arc 0,31 0.67 0,88



- 291 =

£ i
Action Longitu~ Locstion Es=l.OX106 ES=3.3XlOU ES=5th7;'
or Dis- dinal; on Arec o - L
place - Locatiﬁn 1b/in 1b/in lbsin
ment : . o
u, Gable Shell -.0118 -,0087 - T
“(in) edge B
" i arc ~.0345 ~.0228 - 11R2
" ¥ arc -, 0435 -.,0282 -2
ul3 Mid span Shell -.0395 -,0256 - 0PGH
(in) edge )
n %+ arc -,0253 -.0160 - 0260
u Mid span Shell . 058 045 o 037
(in) edge
" + arc . 193 125 e 5
" L arc o TS +155 22N
N;(1b) Mid span Edge beam -400 -59.8 LA
Ml(in) Mid span " -6830 -5220 i 30
1b
M2(in Mid span " 1080 634 Los
_“ 1b)
13(in Gable " -984 =720 -E"
_° 1b)
U, (Gin) Geuis " -.0105 -.0080 - LB
ﬁﬁ (in) Mid span 4 -.0259 -.0151 - U118
UY (in) Mid span " .0568 . O43k GRS
8.4.2 Variation of Edge B:qmul3
Data:~-
Ra, - __18.5’n RB = 200" t = .75u I, = 106.75’11
A =4.5% I, =h.625in" Ip= 1.61lin' Iy= variable
= ,22 radians a = 1l.59" b = O"

6

= 3.3x1071b

6

/in® E, =30x10 1b/in°

G =10 1b/ft .2
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Action Longitu~ Location I =Oinu I,=.209% I,=2.0 1I.=5.0
or Dis- dinal on Are 3 3 N 4 30 370
place=~ Location & B 41
ment
Ng, Mid span Shell -30.5 -30.3 -29.8 -29.8
(1b/in) . edge
" Z,l-' al”C 18-8 10'7 "2.1 "')+o7
" 1 arc 16.9 4.1 9.7 8.9
n ~ Mid span  Shell ~0.5 -1.27 -2.4%9  -2.73
(fb/1n) edge |
" Ti‘ aI‘C 9.8 308)+ "5.50 "'7038
" 4+ arc 13.5 6.81 -3.55  =5.6%
(1b/in) edge :
" Ti' arc "ll')+ "8.93 "'501 "1+03
m Mid span Shell 5.6 4.5 2.8Y% 2.50
(in 1b/ edge
in) " T arce 15.7 12,5 7,56 €.56
L # arc 19.4% 15.5 R 8.22
m g Mid span Shell 8.2 -11.2 41,3 L7,k
(in 1b/ edge
in) " + arc 15.3 13.2 2.9 9.2
" % arc 18.3 4.5 8.7 7.6
m op Gable Shell 19.5 13.3 3.56 1.60
(in 1b/ - edge
in) " % arc 11.1 9-1 5096 5033
T Gable ‘Shell -0.65 0.52 2,35  2.72
(1b/in) edge
" 'i' aI'C "’1336 "1.1)‘" -0.80 "0073
" ':13" arc "1065 ' "1031 -0-79 . "'0069
I Mid span Shell 2.35 3.9 6.46 6.96
(1b/in) edge
n ’4:':' arc 0085 Oo67 O|38 0033
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Action Longitu- Location I3=OinLr I3=.209h 13=2.O I3=5.0
or Dis-~ dinal on Arc L N L
place- Location in in in
ment
Uq Gable Shell ~,0107 -.0087 -,0056 ~,0050
(in) edge
" % arc -.0285 -,0228 -.0139 =.0121
" L1 are -.0353 -,0282 -.0171 =.0149
u g Mid span  Shell -.0323 =-.0256  -.,0152 =-.0131
(in) edge
" i arc -.0200 =~.0160 -,0096 -,0084%
Wy Mid span. Shell - +056 L0L5 .0282  ,0248
(in) edge
n + arc . 157 .125 .0753  ,0653
" % arc 194 155 0940  .0818
Nl(lb) Mid span  Edge -567 -69.8 704 860
- : beam
Ml(ig) Mid span " ~£310 5220 ~3510 =3170
'ﬁ2<in) Mid span " 807 63k 364 309
_“ 1b
M3(ig) Gable U 0 ~720 ~184%0  -2070
U,(in) Gable L ~.0098 -.0080  ~.0052 =-.0046
'ﬁﬁ(in) Mid span n -,0193 -,0151 -.0087 -.0074%
'ﬁY<in) Mid span " .0525 O34 .0292  .026Y4
8.4,3 Variation of Edge Beam I,
Data:-
R, = -185" { =200" & =.75" L = 106.,75"
A = 4.51n2 I, = ’+.,625in)+ 12 = variable 13 = .209Hink
¢ = .22 radians a = 1.59" b = O

3.3x1061b/in2 Eb=30x1061b/in2 G4=10 1b./ft2
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Action Longitu- Location 12=.53'.n’+ 12=l.6ll I2=3.Oin4
or Dis- dinal on Are i L
place- Location n
ment
By ' Mid span  Shell ~30.9 -30.3 -29,5
(1b/in) edge
" + arc 10.5 10.7 10,9
" % arc 4,5 4.1 13.7
n Mid span Shell -0.97 -1.27 -1.66
(1h/1n) cdge
" 4+ arc 4,00 3,84 3.63
" % arc 7. 0% 6,81 6,51
nap Gable She1l ~0.42 1,22 2.2k
(1b/in) edge
" arc "9010 "8.93 -8.73
ma Mid span Shell 4,5 4.5 4,6
(in 1b/ edge
in) " + arc 12,5 12.5 1247
" %+ arc 15.% 15.5 15.7
m Mid span Shell ~12.9 -11.2 -2.0
(in 1b/ edge .
in) n %+ arc 13.2 13.2 13.1
" 4+ arc 4.5 4.5 14,7
LR Gable Shell 13.0 13.3 13.7
(in 1b/ edge
in) " + arc 2.1 2.1 2.1
r Gable Shell 0.63 0.52 0.4%0
(1b/in) edge
" 11_ arc -l. lL}‘ -lcl)'l‘ “"lo 15
" '%‘ arc ‘-1031 -1.31 "1032
Mid span Shell L,15 3.9 3.72
(n/1n) edge
" + arc 0066 0067 0068
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Action Longitu- Location 12=.5in2+ 12=l.6ll I2=3.Oin’+
or Dis- dinal on Arc in4
place- Loeation
-ment
Uq Gable Shell -.0086 -.0087 -.0088
(in) edge
" + arc -.0226 -.0228 -,0230
" + arc -.0280 -.0282 -.0284
%p Mid span  Shell -.0254 -.0256 ~.0258
in) edge
" %+ arc -.0159 -.0160 ~-.0161
Uy Mid span  Shell . 045 . 045 . 046
(in) edge
n + arc . 124 .125 . 126
" 1 arc L15% « 155 . 156
N,(1b) Mid span Edge beam  -k2.k -69.8 -10%
El(in) Mid span " ~5190 -5220 ~5260
_* 1b
Mg(in) Mid span n 195 634 1190
_“ 1b
M., (in Gable " ~704 ~720 ~740
3'1p)
, (in) Gable h -.0079 ~.0080 -.0081
ﬁﬁ (in) Mid spen n -.0150 -.0151 -.0153
U (in) Mid span i L0432 « O4 3k . 0437
Y
8.4. Variation of Ry
Data:s=
Rq = variable Rg = 200" t = .75" L = 106,75"
£ =W.5in? I =h.625in"  I,= L.61lin* I,= .209hin’
o = .22 radians a = 1l.59" b = O"
E, = 3.3x10%1b/in? Eb=30x1061b/in2 G=10 1b/ft2
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Longitu-

-296.‘.

Location R

or Dis-  dinal on Arec  =180" 3155" i9o" 9155"
place- Location
ment
no Mid span  Shell -22.8 -30.3 -30.6 -=30.9
(1b/in) edge
n %+ arc 11.6 10.7 2.6 8.4
" L are 1,8 i, 1 13.2 12.2
ng Mid span  Shell ~1.,17  =1.27 - =138  ~1.49
(1b/in) edge
i i_ arc )+. 51 3.8)‘3“ 3.09 2025
" % arc 7.62 6.81 5.87 4,81
n Gable Shell -2.46  -1,22 0.13  1.60
(fg/in) edge
n -4- aI‘C "90)""'1 "8-93 "8- 35 "7.66
mg . Mid span  Shell 4.6 4.5 4ok 4,3
(in 1b/ edge :
in) " i arc 12,3 12.5 12.8 12.9
n 4 arc 15.2 15.5 15.9 16.2 .
m, Mid span  Shell -10.6 -11.2 -11.7 -12.3
(£n b/ adge
in) " + arc 12.6 13.2 13.7 14.2
0 4+ arc 13.8 .5 15,3 15.9
Mg Gable Shell 12.8  13.3 13.8 1.3
(in 1b/ edge
in) " s arc 807 901 9.5 909
T o Gable Shell 0.49 0.52 0.56  0.60
(1b/in edge
" 4+ arc ~1.10 -1.1k4 -1.18 -1.22
n '%' arc "‘1026 '1031 -1037 -l.l+2
g Mid span  Shell 3.86  3.96 4,05 4.1k
(1b/in) edge
" + arc 0,62 0.67 0.71  0.76
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Action Longitu- Location RQ = ' R, = R, = R, =
i Q- 3 1 n '
of Die- dimgl o onkrel Tig’ Lags 21" -lo
ment _
u Gable Shell -,0091 -.0087 -.0083 ~,0078
(fn) edge
n % arc -.0230 -.0228  ~.0226 -.0223
n 1 arc -.0283 -.0282 -,0281 =.0279
B Mid span  Shell -,0252 =,0256 =-,0260 -.,0263
: edge
(in) ! ¥ are ~.0156 =-.0160 =.0163 -.0166
Uy Mid span Shell . 046 045 o Ol 042
(in) | i edge
+ arc .122 125 .127 .129
4 1 are 151 «155 .158 .161
N,(1b) Mi¢ span Edge beam -1l -69.8 -22,0 29.6
ﬁl(igb)'Mid span " -5370  =5220 -5050  -k860
ﬁé(igb) Mid span L 606 634 661 686
ﬁ3(i§ : Gable " 692 =720 747 772
b
T,(in) Gable " -.0085 =-,0080 =,0075 =-,0070
Up(in) Mid span " -.0145 -,0151 =-,0158 =-.0164
ﬁ§(in) Mid span L JOHY7 0434 L0420  .0405
8,4.5 Variation of Rg
Data:
R, = -185" Ry = variable t = ~75"%" L = 106,75"
A =Y4,5in° I =L+.6251nLf I =1.6111nLF I =.2o9l+inLF
| 17 2 3
9 = variable a = 1.59" b = 0"
6 .2 . 6 . 2 - 2
E. = 3.3x10°1b/in B, =30x10 1b/in® G, =10 1b/ft
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Action Longitu- Location R _=120" R =195" R =200"- R_ =205
or Dis~ dinal on Arc g B P
place~ Variabion ' ‘
ment ¢ =.2320 ¢ =.2260 ¢=,2200 ¢ =.2146
qz(lb/ Mid span Shell -37.5 ~33.9 -30.3 =273
'~ in) edge
n %+ arec 8.6 9.6 10.7 11.5
" % arc 11,1 12,7 14,1 15, =
n,(1b/ Mid span Shell -1.66 -1.47 -1,27 o
B in) edge
" %+ arc 1.80 2,84 3.84 4,65
" 'i' arc )"!'019 5.53 6081 708,‘;
n (1b/ Gable Shell 2,77 0.76  =1l.22  -2.8
ap in) edge
n + arc ~7.24 -8.12 -8.93 ~9.6C
ma(in Mid span Shell Lh,2 Lok 4.5 4.7
: edgs
1b/in) 4+ arc 12,9 12,7 12.5 125
4+ arc 16,1 15.9 15.5 15,2
18 /1n) edge
i + arc 14,1 13:7 1342 12.
" L arc 15.8 1562 14,5 AL
m_ (in Gable Shell 14k 13.9 13,3 12.8
1b/in) edge »
n z arc 9.9 905 901 808
r (1b/ Gable Shell 0457 0.55 0.52 0. 5¢
@ in) cdge
Y % arc "‘1121 "1018 -1.1)+ "'lo.J_.-
1 'g':' &I‘C -lo)‘l'o ""la 36 -1.31 ~lc‘:
r (1b/ Mid span Shell 4,29 4,13 3.96 3.8
B in) edge ‘
" i+ arc 0.73 0.70 0.67 0.%"
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Action Longitu- ILocation R =1%0" R_=195" R =200" R =205"
or Dis- dinal on Arec p =~ B B B
place~ Variation
ment 7=.2320 9=.2260 9=,2200 92,2146
u Gable Shell -.0082 -.0085 -,0087 -.0089
vy edge
(ln) n 1 )
L arc ~.0234 ~,0232 ~-.0228 -, 022
" 4 arc -.0223 ~.0239 ~-.0282 -, 0277
u Mid span Shell -.0276 ~.0267 -,0256 -, 0247
(gn) edge
L Ti_ arc "qu?L;' e 016? "'.0160 "‘00153
u Mid span Shell o2 o Ol LO45 .08
(3n) - cedge
n + arc . 128 . 127 . 125 e 123
U %+ arc 160 .158 «159 .152
T\fl(lb) Mid span Bdge Bsam  68.0 =1.6 -62.8 -127
ﬁl(%ﬁS Mid span " L4860  -5040 -5220 -5360
EQ(%S Mid span " 721 679 63 596
M3(ig3 Gable " -781 ~752 =720 ~592
T in) Gable n -.007% =-.0077 =.0080 ~.008"
ﬁﬁ (in) Mid span L -,0172 ~,0142 -,0151 =,0142
U (in) Mid span " LOH03 L0420 SOl 3k . OLt6
8.4.6 Variation of Term of Fouricr Series
Data:
Ry = -185" Ry =200" t = .75" L = 106.75"
"
A = 4.51n2 Il = 4.6251n4 I2=l.6llin' '.f3=.20'9’~l-:'m)+
¢ = ,22 radians a = 1,59" b = oM

E_=3.3x10°1b/in® B =30x10%1b/in G_=10 1b/rt>
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bction ILongitu- Location (Fourier Series Terms)
or Dis=- dina} on Arc - 1St +
place- lLocation 1st lst + 3rd 3rd + 5th
n, Mid span Shelld -30.3 -30.2 -30.3
i edge
(1b/in) t are 10.7 11.2 11.1
" 4 arc 14,1 15.3 15,2
n_(lb/ Mid span Shell -1.27 -0,76 -0.98
B in) edge
L T arc - 3.8% 8. 5% 6,98
" 4 arc 6.81 13.58 11.63
n {1t/ Gable Shell -1.22 -3.59 -3.06
in) edge : '
n T arc —8.93 "'10083 —10055
m (in. Mid span Shell 4.5 R 4,5
l%/in) edge
" + arc 12.5 11.9 12.3
" 1 arc 15.5 14,9 15.3
m, (in. Mid span Shell  -11.2 ~10.4 -10.8
‘5 X edge
ibfin) " % arc 13.2 13.0 13.0
" + arc 4.5 14,6 4,6
m (in. Gable Shell 33.3 13.0 13.1
. edge
1b/in) farc . 91 9.0 9.1
r (1b/ Gable Shell 0,52 0.39 0.56
@ in) edge
" 7 arc -1.14% -1.04% -1.12
" + arc -1.31 -1.27 -1.33
rg (1b/ Mid span Shell 3.96 3.66 3.83
"~ in edge )
L + arc 0.67 0.68 0.68
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Action Longitu- Location (Fourier Series Terms)
or Dis~ dinal on Arc ISt
place~ Location
ment - 1st 1st + 3rd 3rd + 5th
u, Gable Shell -.0087 -.0087 -.0087
p edge
(in) " %+ arc -.0228 -.0228 -.0228
n % arc -.0282 -.0282 -.0282
ug Mid span Shell -. 0256 ~.0256 -.0256
- edge
(in) " 1 are -.0160 -.0160  -.0160
u Mid span Shell 045 LO45 045
(zn) adge
" T arc 125 124 .12k
L % arc 155 <154 154
N,(1b) Mid span Edge -£9.8 -26.4 -92.8
_l beam
M.(in. Mid span " -5220 -5190 -5200
T
M,(in, Mid span " 634 621 [
1b)
EB (in. Gable " -720 ~703 -708
1b)
U, (in) Gable L -.0080 -.0080 -.0080
ﬁﬁ (in) Mid span " -.0151 -.0151 -.0151
ﬁY (in) Mid span L L0 3% L0434 <O43k
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8.1.7 Variation of Edge Bsam A

Data:
R, = ~185" R 5= 200" £t = 75" L = 106.,75"
L
A = variable Il=1+.625inLF 12=l.6llin' I3=.2O9hinu
¢ = .22 radians a = 1,59" b = O"
Es = 3.3X1061b/in2 Eb=30x1061b/in2 .GS=lO 1b/sq.ft.
Lction Longitu- Location o
or Dis- dinal on Arc A =0.,5 A =3,0 A=L4,54 =6.0
giige- Location in2 in2 in2 in2
n (1b/ Mid span Shell -35.0 -30.,8 -3043 -30.0
% in) edge
n + arc 10.7 10.7 10.7 10.7
n 4 arc 13.9 14,1 4,1 1,1
n, (1b/ Mid span Shell ~-1.3% -1.,28 -1.27 -1.27
B in) edge
n 1+ arc 3,62 3.82 3.84% 3.85
" 4+ arc 6.55 6.78 6.81 6.82
n lb/ GablC S.hell -0935 "'1013 -1022 _1.27
in) edge
" a2 arc -8086 ""8.93 -8.93 ’-8‘9)'"
ma(in. Mid span Shell 4.5 L.5 4,5 4.5
s edge :
Ib/in) n + are 12.5  12.5 12.5 12,5
" -} 81‘0 1505 1505 15.5 1505
ma(in. Mid span Shell -11.2 -11,2 -11,.2 ~11.2
lg/'n ) edge
1L " + are 13.2 13.2 13.2 13.2
" ‘%‘ arc 1""05 l)'!‘¢5 .1)+.5 1"!‘06
maﬁ(in. Gable Shell 13.4 13,3 13,3 13.3
. edge
1b/in.) " 1 arc 2.1 2.1 J.1 Je1



Action Longitu~-
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Location -

or Dis- dinal on Are A =0,54=23,0 A=4,5 A =6,0
péggi- Location in in2 in%mu~,_JEfi_
T a Gable Sh.ell O 52 O' 52 Oe 52 Qe 52
edge
(1b/in) " + arc ~1.15 ~1.,1% -1,14 ~1,14%
" % arec -1,31 -1,31 -1.31 -1.31
r (1/ Mid span Shell 4,07 3.97 3.9 3.95
in) ‘ ' cdge
" + are .66 0,67 0.67 0.67
u, Gable Shell -,0087 ~,0087 ~,0087 ~,0087
. cdge
(in) n + arc -,0228 «,0228 ~,0228 ~,0228
n %’ arc “00282 —00282 ~e 0282 -90282
in) m L edge Z
L arc ~.0160 =~,0160 =~,0160 =,0160
u Mid span Shell .O45 . 045 045 LO5
(;h) edge
" 4 arc .125 125 .125 .125
" % arc W155  .155 155 155
ﬁ.].(lb) Mid Span Edge beam "39.7 -66 06 -69.8 "‘71.5
71(%?3 Mid span " -5180 =~5210 ~5220 -5220
'ﬁz(in Mid span " 636 634 634 634
1b)
M3(in Gable " =727 =721 -720 -720
1b)
T (in) Gable " -.0080 =~,0080 ~.0080 =-,0080
ﬁp(in) Mid span n -,0152 =,0151 -,0151 =.0151
U _(in) Mid span n L0431 O3k O3k < OL 34
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8,3.8 Varigtion of Edge Bsam Il

Data:
R = -185" R = 200" t =,75" L = 106.75"
]

A = h.5in2 I, = variable I2= 1.611in' 13)=.2O'91+in)+

¢ ' = .22 radians a = 1.59" b =0Q"

ES = 3.3x1061b/in2 Eb=30:{1061b/in2 Gs=10 lb/sq.ft.
hetion Longitu- Location 1-=045  1-=3.0  1-=4.,625 1-=6,0
or Dis- dinal on Arc 1in4 lin# linu linu
place- Location

ment - - R -
n {1b/ Mid span Shell -31.9  =30,7 -30.3 ~30.0
in edge
" 3 arc -13.5 4.5 10.7 4.3
" _ 4 arc -12.9 7.2 4.1 18.2
n_(1b/ Mid span Shell -3k -1.82 -1.27 -0.9
Plin) edge
L i— arc -l)+n2 -0075 3.8"*‘ 606
" %+ arc -16,7 0.82 6,81 10.k4
n (1b/ Gable Shell 29.7 6.67 ~-1,22 5.9
Y in) sdge
n %— arc 7-6 -L"o71 "8.93 -110""
m (in  Mid span Shell 8.5 5.6 L.5 3.9

. edge

1b7/in) " # arc 214 4,8 12.5 11.2
n 4 arc 26,2 18.3 15.5 13.9
m (in  Mid spsn Shell -17,9  ~12.9  =11.2 ~10.2

: edge

lb/ln) L i‘ arc 21‘2 1502 1392 11.9

" ;1[ arc 2306 16.9 l"("os 1302
m (in Gable Shell 21,0 19.3 13.3 12.1
l‘Yb'/. ) edge

ns % arc 14,8 10.5 9.1 8.2
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Action Longitu- Location I;=0.5 I;=3.0 I,=h.625 'Il=6.o
or Dis- dinal on Arc in in oo+, .n#
place~ Location - ek -
ment -
r, (1b/ Gable Shell 0.81 0.,60. 0,52 0,48
in) edge
n 4 arc "1087 -1.33 "lQl)"' "1003
" %’ arc "2. 16 "l. 53 “1031 "lo 18
1, (1b/ Mid span Shell 5+75 L. 42 3.96 3.69
P in edge
" Z arc lol"l‘ 0079 0'67 0.60
U, Gable Shell -.0160 -,0106 =-.0087 -,0076
(in) n 1 edge
+ arc -,0392 -,0270 =,0228 -,0203
" % arc -,0481  ~,0333 ~.0282 -.0252
ug Mid span Shelld -.0435  =,0302 ~.0256 @ ~.0229
: edge
(in) " + arc -,0268 ~-,0187 =~,0160 -,0143
u Mid span Shell .085  .055 045 .039
(35) cdge
" # arc 213 147 .125 .112
n 4 arc 261 .182 155 .139
ﬁl(lb) Mid span Edge 1000 204 ~69.8 -233
— beam
Ml(in. Mid span " ~-1070 4160  ~5220 ~-5850
1b)
'ﬁz (in5 Mid span " 1000 728 634 578
1b
ﬁ3 (in. Gable 1 -11%0 -826 ~720 ~657
ib)
T, (in) Gable n ~.01%9  -,0098 =-,0080 =.0070
ﬁﬁ(in) Mid span " -.0239 -,017% -.0151 -.0138
Mid span " . 0824 L0534 L0434 «+0375

ﬁY(in)'
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8.4.9 Variation of Shell Thickness t

Data:
R, = -185" Ry = 200" t =variable L = 106.75"
A = #.Sin2 Il = #.6251n4 12 = l.6llin4 13=.20‘91+in}+
¢ = .22 radians a =1,59" b = 0o"
Es = 3.3X1061b/in2 Eb=30x1061b/in2 GS=10 1b/sq.ft.
Action Longitu- Location
or Dis-~ dinal on Arc t = 0.7" £t =0.75" t = 0.80"
place- Location
. _ment
na(lb/ Mid span Shell -32.9 ~30.3 -27.7
in) edge
" + arc 13.2 10.7 8.3
" 4 arc 16.8 4.1 11.5
nB(lb/ Mid span Shell -1.25 -1.27 -1.30
in) edge
v " %+ arc 5.18 3.84% 2,55
" '%' arc 8071 6.81 )+.96
. edge
(lb/ln) " 4 arce "'1007 -8093 "'7!25
m (in. Mid span Shell 3.9 4.5 5.1
. edge
1b/1n) N + arc 11,1 12.5 14,0
" 4+ arc 13.7 15.5 17.3
w, (in, Mid span Shell ~12.4 ~-11,2 -10.0
. edge
1b/in) " i arc 11.8 13.2 14,5
" 4+ arc 12.9 4.5 1€.2
m (in. Gable Shell 11.6 13.3 14,9
: edge
1b/in) " } are 8.1 9.1 10.1
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Action Longitu- Location
or Dis- dinal on Arc t = 0.7" t = 0.75" t = 0.,80"
place- ILocation
ment
Te (1b/ Gable Shell 0.61 0.52 0.43
in) edge
" + arc -1.02 -1.1% ~1.27
n X arc -1.16 -1.31 -1.46
Ty, (1b/ Mid span Shell 3.99 3.96 3.93
" in) edge
" + arc 057 0.67 0.76
u, Gable Shell -.0093 -.0087 -,0081
(in) . edge
arc -.0247 -.0228 -,0210
H "é arc "'00306 “00282 "'00260
. Mid span Shell -.,0277 -,0256 -,0236
(in) n L edge
+ arc -.,0173 -.0160 -, 0147
u_ (in) Mid span Shell 048 . O45 .02
Y edge
L + arc «135 125 115
n 4+ are .168 .155 J142
N.(1b) Mid span BEdge -129 -69.8 -16,9
_l beam
M,(in. Mid span " -5590 -5220 -4860
11p)
M,.(in. Mid span " 693 634 579
2'1p)
3‘43 (in, Gable " -773 -720 -667
1b)
ﬁ“ (in) Gable " -.0086 -,0080 -~ 0074
ffB(in) Mid span " -,0165 -,0151 - -,0138
‘ﬁY(in) Mid span " 0465 « 0434 o O4 Ol
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8.4,10 Variation of Edge Beam a

Data:
R = ~185 Ry = 200" ¢ =.75" L= 106.75"
A =4,5in? Il=l+.6251nLF 12=1.6111n” I3=.2o9l+inLF
) = ,22 radians a = variable b = O"
ES=3.3x1061b/in? Eb=30x1061b/in.2 G =10 1b/sq.ft.
Action Longitu- Location |
or Dis~ dinal on Arc a = 0o" a = 1,59" a = 3,0"
place~ Locstion
ment
n (1b/ Mid span Shell -51.9 ~30.3 -6.3
% in) edge
" + arc 10.8 10,7 10.0
" 4+ arc 14,6 14,1 4.0
n_(1b/ Mid span Shell -1.48 -1.27 -0.71
B in) edge
n + arc 2.91 3,84 4,88
" 'é‘ rc 5099 6.81 7.78
n (1b/ Gable Shell 4. 00 -1.22 ~5.66
%in) edge
" %+ arc -9.32 -8.93 -8.64
m (in., Mid span Shell 3.9 4,5 5.2
lg/in) edge
n i+ arc 11:2 12.5 . 13.8
" % arc 13.8 15.5 1%L
m_ (in. Mid span Shell -15.6 ~11.2 -9.0
. edge
1b/in) 0 + arc 12,3 13.2 4.0
n “;13‘ e 12'9 l)+.5 1601
m (in., Gable She1ll 11.8 13.3 4.3
. edge
1b/in) 1 L are 8.2 2.1 10.0



Action

Longitu-
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Location

or Dis~ dinal on Are a = O a = 1.,59" a = 3.0"
place- Location
ment
r (1b/ Gable Shell 0.81 0.52 0.38
¢ in) edge '
" + are -1.05 -1.1% -1.,23
" 'é‘ arc ""1017 ‘1131 "'lo]+5
r Mid span Shell 4,78 3.96 3.32
P edge
(1b/in) : T arc 0.53 0.6Y 0.80
u Gable Shell ~s 0077 -.0087 -.0096
- o & edge
(in) . 3 - = -
+ arc . 0203 . 0228 0251
t %+ arc -.0251 -.0282 ~.0311
u Mid span Shell ~.0227 ~,0256 -.0283
(ﬁn) edge '
i % arc -, 0142 ~.0160 -,0176
u (in) Mid span Shell .038 L0455 .052
Y edge
" %+ arc eelll 125 .138
" % arc .138 .155 170
ﬁl(lb) Mid span Edge 108 ~£9,8 ~221
beam
'Ml(ig, Mid span L -5080 -5220 ~5300
)
M,(in, Mid span L 577 634 683
2" 1b)
'ﬁ3(in. Gable " -637 ~720 =777
1b)
T, (in.) Gable " ~.0077 -.0080 ~-.0081
Us (in.) Mid span n -.0138 -,0151 -.0143
U.,(in.) Mid span L L0423 LO43Y Mol
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8.4,11 Variation of Shell Edges - Fixed, Free and Simnly

S}J’Rngrted
Common data:
Ra. - ~185" R(B = 200" t = .75'11 L = 106_75'11
‘9 = ,22 radians Es=3.3x1061b/in2 GS=lO 1b/ft.2
For the shell with fixed edges:
1
A = 1000in° Il=1000in” 12=1ooo:mLF 1,=1000in"
For the shell with free edges:
A =0 Il =0 12 =0 13 = Q
For the shell with flexible edge beams:
1
A = 4.5in2 Il=4.625in* Igzl.éllinh I3=.209'+inl1L
Eb= 3Ox1061b/in2 a =159 b =0
Action Longitu~ Location Flexible Simply
or Dis- dinal on Arc E.B!s. Fixed Free Suppor-
place~ Location ted
ment - -
n (1b Mid span Shell -30.3 -3.6 207 =4,k
in) edge
" '41‘ arc 1007 80)+ "3105 L‘Llo3
n %‘ 8I‘C lll‘al 11.8 -26.6 )+8.6
n (1b/ Mid span Shell -1,27 -12.3 0 240
Pin) edge
" + arc 3. 84 -7.1 -13.% 28,1
n '%' arc 6‘81 "')+c7 "'1912 3800
; edge
1b/in.) ! 1 arc -8.93 -7.10 184 =2.99
qm(in. Mid span Shell 4.5 .010 16,4 0.1k
" edge
1b/ind) % are 12.5 385 36,5 2.67
" ':]3' aI‘C 1505 0538 )+'+o9 3060
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Action Longitu~ ILocation Flexible Simply
or Dig=- dinal on Arc E.B!s. Suppor-
plage~ Location Fixed Free ted
ment - —
m (in. Mid span Shell: ~11.2 ~5.77 0 0.76
. : edge
1b/in.) " +are  13.2 0.91 31,6 3,79
" ']3' aI'C l]+.5 0369 h’lol l}‘o()l
m, (in.,  Gable Shell 13.3 .012 33.1  L4.,81
. edge
1b/in.) " + arc 241 JRIRelo 2k, 8 2,77
r (1b/ Gable Shell 0.52 339 -0.48 ~.049
¢ in) edge
" —41‘ arc -lcl,‘{' "0065 "'209"" -0302
" 4 arc -1.31 ~-+057 -3, 74 -.377
r (1b/ Mid span Shell 3.96 .886 0 . 235
B in) edge
" + arc 0.67 .023 2,62 204
u (in) Gable Shell -.0087 -.0001 -.0271 -.,0003
- a edge .
" + arc -,0228 ~.,0006 ~,0672 -,0043
" + arc ~-,0282 ~-,0008 -,0824 -,0059
ug(in)  Mid span Shell ~.0256  =,0006 =,0753 ~,0057
: edge
" Z arc -.0160 -.0005 ~.0459 -.0039
u (in) Mid span Shell 045 .0001 J163 L0001k
Y edge .
" 1 arc .125 .0038 363 L0266
" 4 arc .155 . 0054 L7 0359

8.5 Calculation of

Theoretical Edge Beam Strains

Consider the theoretical cdge beam results for test B

(with I

y = .20941nu) under 10 lb./ft2 load:~
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Axial force N, = - 69.8 1b (+ve is tension)
Longitudinal bending moment'ﬁl = - 5220 in.lb. (+ve is hogging)
Transverse bending moment ﬁe = 63% in. 1b. (+ve gives tension
in fibres sway from the shell).
As the strain gauges were located on the outer face of
the 2" x 4" beam and at 4" above and below the centroid,

theory gives:

Stress at top strain gauge = "u%. - §2§O X % g‘l' 34
. 1.\.’ l

=15 - 930 - 530
- 1535 1b./in® (i.e., compressir=
~ 15 + 990 ~ 530

445 1b./in° (i.e., tension)
30 x 10% 1b/in.2

- 50 % 107 in/in,

1

i

Stress at bottom strain gauge

It

i

As edge beam BE

i

Top gauge strain

il

Bottom gauge strain 15 x lO"6 in/in.

8.6 Check on accuracy of computer programme

8.6.1 Comparison with McNamee's cylindrical shell
(22) (20)

McNamee using Jsnkins'! theory calculates a

symmetrical cylindrical shell with the following datas

R@. = 4O t = .208333! L = 60!
A =1,75 £t.2 I, =1 78646 ftLF I, = . 0364583 ftlF
I, = .0729165 ft” B, =By =7.2x 108 1b/ft-,2

3

f

.5236 radians a = b = 0!
. = 100 1b./ft2(vertical) G, = 200 1b./ft.

[}
I
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For the computer programme, R, was made 1 x 1020 ft.

The results are compared in the following table:

- Action Longitu~- Location McNamee's Computer
or Dis- dinal on Arc results results
place- Location
ment
n_ Mid span  Shell edge 20,000 19,500
(1b/it) " T arc -15,000 -14,400

t + arc ~-9,100 -9,350
I, Mid span Shell edge =220 ~-224
(1b/ft) " %+ arc -k, 700 -4 ,660

" 4 arc -6 ,100 -£,110
n o Gable Shell edge 8,700 8,570
(16/£%.) " + arc & 400 6,470
m , (1b) Mid span Shell edge 120 112
mg (1b) Mid span  Shell edge =130 ~181

1 % arc 190 206

I % arc ~770 -751
:? Mid span Shell edge 390 397

1b/ft) " L arc -170 -162
u, (ft) Mid span Shell edge .08 0755
- b &

ﬁl (1b) Mid span Edge beam -&7?x105 1.64x105
_ -84 5 5
M;(ft.1b) Mid span . 450x10 -2,66x10
_ -2 410
My(f6.1b)  Gable L l 2‘68{‘901 - 3450
_ alibs
H,(ft.1b)  Mid span " -1.6x10°  -1.48x103
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862 Comparison with Bouma's doubly curved shells

Bouma(S) calculates 4 doubly curved shells without edge
beams under radial load.

Common data for the 4 shells:

Ry 1156 cme t =7 cme a=b =0

A .597145 radians

Il = I2 = I3 = 0. 9

2 x 10° kgm/cm.2 G, = .019 kgm/cm,>

Il
It

By

il

(2) Elliptic paraboloid with "rise" of 200 cm,

R, = 1990.74% cm. L = 1739.31 cm.

Action Longitu=- “Tocation Bouma's Computer
or Dis- dinal on Arc results results
place= Location
ment e
u, (cm) Mid span Shell edge 132 126

" 4 arc 51 48
na_(kgmé Mid span Shell edge 2094 2020

cnm

i ¥ arc <10 -~ 1

mﬁ_(kgm) Mid span % arc - 1619 - 1550

R —
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(b) Cylindrical Shell

R, =1x 10%%m, L = 1800 cm.
Action Longitu- Location Bouma's Computer
or Dis~- dinal on Arc results results
place~ Location
ment

u (cm) Mid span Shell edge 32 or 17 15
n ,

" 4+ arc <5 -2
n (kgm/) Mid span Shell edge 875 916
@ cm

f % arc 70 ol
My (kgm) Mid span 4+ are -500 -522

(c) Hyperbolic paraboloid with "rise" of 50 cm.

Ry = = 8091,66 cm, L = 1796.29 cm.
Action Longitu=- Location Bouma's Computer
or Dis=- dinal on Arc results results
place- Location
ment
1# (em) Mid span 4+ arc .9 .8
na'(kgm/) Mid span Shell edge 271 285
cm

" % arc - 157 - 152

m (kgm) Mid span 1+ arc - 58 - 47
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(d) Hyperbolic paraboloid with "rise" of 200 cm.

de = - 1990.7"{" Cm. L = 1739'31 Cm.

Action Longitu- Tocation  Bouma's Computer
or Dis~ dinal on Arc results results
place=- Location
ment
T (em) Mid span Shell edge <5 - 3.5

n L arc 70 66
n (kgm/) Mid span Shell edge 4198 472

cm

n 4 arc - 91 - 84

m, (kgm) Mid span 4 arc 2235 2120

8.6.3 Integration of forces across a section

Consider the cylindrical shell in section 8.6.1 which is

under vertical load.

At mid-span, N; = 164,000 1b.

n = 19,500 1b/ft. at the shell edge
7,090 1b/ft at & arc

14,400 1b/ft at 4 arc

11,700 1b/ft at § arc

9,350 1b/ft at % arc

As Rp = 40! and 9 = .5236 radians, the integration of
n, across the mid-span section gives, using Simpson's rule,

a resultant force of,

1x 0 x ,5236 x /719,500 + 4 (- 7090 - 11,700)
+ 2 (=14,%00) + (- 9350)/

= - 164,000 1b, which balances the edge beam force.
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9, - EXPERIMENTAL TEST RESULTS
9,1 Slab Test Results '

Refer Section 6.2.1.
(a) For E from moment~deflection curves:
Moment of %T diagram about support for % unit loads

applied at the third points of a simply supported

_71.7
spah of 16" = ohi

Assuming a homogeneous uncracked section,

T=6x ()3 = .211 in"
12

If & = mid-span deflection

and P = total load applied
8 = 71,7
P EI

But mid-span moment = 2,67 in. 1lb, for P = 1,

71.7 x P
211 B

1

Hence, E

127.5 x M
75 X
(b) For E from moment-strain curves:

Assuming a homogeneous uncracked section,

f =My = Ee
I
where e = average strain in outer fibres.
- LM
Hence, E = * 5
- &4 M _ Ju
=g x o *y = Ll78x¢
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2.1.2 Slab 2 Results
Slab 2 ~ longitudinal reinforcing in lower layers.
Moment Deflect&on Strain Average Ouler

in.1b. in x 10 Top Surface Bottog Surface  Fibre Strain
in./in. x 10 in./in. x 106

0 0 0 0 0 0 0
104 34 -31 -33 36 30 32
138 Ll 40 41 46 41 42
177 63 ~57 ~51 65 59 57
231 80 -7k -70 83 74 73
286 92 ~92 -87 99 90 91
343 118 -110  -106 119 107 110
398 137 ~129  -123 139 128 129
456 154 -1y =142 158 144 144
512 172 -164 =166 176 160 165
571 193 -182  -186 196 178 18%

, 630 221 -202 =210 197 198 206
690 1st crack

0 0 0 0 0 0 0
177 67 -60 =58 57 57 58
286 108 -95 -98 90 91 ol
398 155 -131 -138 122 128 130
512 210 -165 -178 152 150 161
630 250 -201 =221 192 197 202

These results are plotted in Figs. 17 and 18.
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9.2 Best Parabolae for Radii of Curvature

Refer section 6.3.2.

Consider a parabola,

2 _ X
x= = o - b

If, x; = value of x

yi = observed value of y

a(xl2 + b) = predicted value of y
a(x12+b)-yi = discrepancy between predicted and
observed valies of y
z = sum of squares of discrepancy of y
_ .2 b 2 2 2
—8<S.Xi +2b 2xy + Nb<) +2 Yy

2. 2
-2( 2 x5y, +b2y,)

where N = number of positions i

2

I

l

Q
£

Thén, 0 =

b 2

2 2
2a(2 x4 '+ 2b2 x, %+ Nb7) - 2(3x,%y +my,)

_ 92
and 0 = 7>

2

I

2
2a<(2 X, + Nb) = 223,

From these twc equations,

3 Y1

Exiz + Nb

a =



- 390 =
6%, %) (33,2 = (37,

Sy Y% 2) NS + 2
( yi)( X4 ) N2 x,%yy

which are the coefficients of the best parabola passing

through the N points,
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9.3 Conversion of strains to shell actions

With three strain gauges mounted in the o, g and o
(45° to o and B) directionsat each point on top and bottom
surfaces, and since,
Direct strain = + (Top fibre strain + Bobttom fibre strain
Bending strain (in outer fibre) = % (Bottom fibre straﬁh
~ Top fibre strain),
the 6 gauge readings when adjusted will give,
Direct strains
e Bendi ng strains

The normal strain along the line making & with the

axis is,
g 1] g g
- a <+ E QA - B l_ . 8
g = > + 5 cos 26 + 2€qﬁ sin 2
When ¢ = 450, cos 26 = 0,y sin 26 = 1, and thus, the shear
strain,
Eqﬁ = 289 - ea - BB
Also,
B : _)
N ==——3% (Bad +jie d) 1b/in
l—ﬁ? P
- E . .
e
for a 2" thickness
® = Poisson'!s ratio
B .
ng =-& 5 (epd e ) 1b/in - - = (2



nap =ém~1‘m (2&:ed - gy T eﬁd) 1b/in - = (3)

2
E . o
m, = l"P? ( eam+1.1,aﬁm) in, 1b./in., -~ - = (&)
- =t2 £ (e +pe ) in, 1b./in. - = = (5)
P 3 l—,4.2 pm ,"a.m
2

_ % E L : N
e =3 ETT-I7ZT (2€9m San” Spm ) in. 1b./in. (6)

The stresses and moments of equations (1) to (6) were
calculated on the computer with,

E = 5.4 x 10° 1b./in2

M= .18

9.4 Experimental Shell Actions

The shell stresses and moments as obtained from the
concrete strain readings are tabulated for tests 3, Y%, 7, 8
and 10, The results were reduced on the computer, using the
method of Section 9.3, and the print-outs from a teleprinter
are given directly.

The strain results of test 8 were reduced using two
different values of Poisson's ratio, viz., 0.18, as for the
other tests, and 0, the value often adopted when analysing
cracked reinforced concrete, As anticipated, the stresses
and moments are socmewhat altered in some parts of the shell,
but the same pattern of results remains.,

The strain gauge locations are given in Fig. 16.
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TEST NO. 3

SHELL ACTIONS(IN. AND LB. UNITS)

POSN. ACTION LOAD(LBo/SQ.FT.)
I.61 4e26 5066

I
N1 29 25 19
N2 40 43 30
Nz o -6 27 50
Mr 4 1o I
M2 I & I
MIZ 2 3 5

4
N1 ST Io2 168
Na 35 50 58
Nztg -15 —30 ~63
M1 7 32 34
M2 0 9 T4
MIz I —~4 -g

6
N1 10 3 -2
N2 19 29 24
NI2 -4 4 7
M1 1 9 13
M2 -2 6 10
MI2 3 o ~0

8
N1 =3 =20 =37
No ° -8 =27
N1g -6 20 20
M1 -0 6 9
M2 —4 2 4
M1g 2 2 1

106
Nt 11 7 I
N2 23 28 IS
N1g ~14 3 o
M1 2 10 I3
M2 -1 6 9
M1g I o ~1

I9
N1 2 8 3
N2 3 33 26
N1 o -I0 o) 5
M1 o 10 13
Mo -0 n 11

M1 2 -0 -1
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TEST NO. 3

SHELL ACTIONS(IN. AND LB. UNITS)

POSNe ACTION LOAD(LB./SQ.FT.)
IoG1 4026 6606
21
N1 32 1258 174
N2 18 45 39
N12 —32 ~41 -6
M1 12 29 42
M2 6 16 19
M12 -8 ~14 =19
2
3 Nr -36 =42 ~C3
Na ~29 =51 =59
N1z 9 24 33
M1 4 9 I3
M2 -0 4 7
Mg -3 -6 =7
34
N1 —-28 ~53 ~QI
N2 -13 ~28 =49
N1y I3 42 Gs
M1 5 7 9
M2 2 7 8
M1z -2 ~4 -3
35
N1 -40 -54 -82
N2 m20 -38 =53
N1z 15 33 37
Mz < 7 1o
M2 1 6 8
M1, ~2 =g -6
36
N1 =33 —43 =74
Na ~-14 ~31 =G
N1g 6 18 22
M1 4 8 11
M2 2 7 6
M1g -3 - -8
37 N1 —27 =32 ~50
N2 =7 -24 -42
N1a € 7 -4
M1 5 10 Is5
M2 2 2 9

M1y ~2 -8 ~11
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TEST NO. 4

SHELL ACTIONS(IN. AND LB, UNITS)

POSNe ACTION LOAD(LB«/SRQ.FT,)
1,82 4e26 6066
I
N1 6 21 23
N2 14 33 51
N1sa I1I 31 42
Mz 5 11 17
M2 2 7 13
M1o 1 3 G
¢
NI -4 -6 -9
N 8 11 Ig
N1y -0 16 I2
M1 4 8 13
M2 2 4 o
M1 o I 2
8
N1 -5 =10 =20
No 4 -8 =15
N1z 2 1§ 6
M1 3 8 I2
M2 I 2 5
M12 o 1 I
16
N1 1 o 12
N2 I0 19 27
N12 =3 2 -y
Mr 4 o 16
Ma 2 G 10
M1z -0 =1 wle
19
N1 2 -5 -G
Ng 16 18 27
N1y =g 8 -3
Mz 4 8 13
Mo 3 5 10
M1a o o o
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TEST NO. 4

SHELL ACTIONS(IN. AND LB. UNITS)

POSNe ACTION LOAD(LB./SQ.FT.)
I.82 4926 66606
21
Nz 27 28 I59
Nao -4 28 213
Nia 1o -8 -4
M1 10 I4 41
Ma 6 : a 13
Mi2 -5 ol -14
2
3 Nz —22 =30 =G5
No -24 ~-16 -36
N1ia 21 19 25
M1 4 6 13
Mo 3 2 S
M1g -3 ~3 )
35
N1 -27 -39 -93
No -21 -I10 -25
N1gy 26 20 35
MI 4 5 10
M2 4 3 7
M12 -3 -3 ~4
36
N1 ~28 -41 -55
N2 -2 =G =I5
N12a 22 20 5
M1 3 5 13
Mo 2 2 8
M1, -3 -3 ~8
37 N1 -17 -13 =50
' Ny ~16 & -16
N1o I -8 -13
M1 5 8 IS
M2 4 5 8

M1o -4 = - =10



POSN.

16

19

ACTION

1977
N1 1§
No 21
NIg 4
M1 4
Mo 2
Mia 2
NI I5
N2 22
N1g -5
M1 4
M2 2
M1o 1
N1 5
N 14
N1go -10
M1 3
M?, I
M1s o)
N1 5
N2 16
NIg -7
M1 3
M2 2
Mi1g I
N1 5
Na Is
Nig -6
M1 3
Mz I
M1a I
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TEST NO.

7

SHELL ACTIONS(IN.
LOAD(LB+/SQ.FT.)

4048

21
37
39
14
11

25

12
10
-1
~9
~9
12
Io

-0

-6

1 - -
H O \D O«

=5
14

I1I

-1

7434

-I1
21
8o
21
17

~37

-
7

21
18
14
-2

~-66
I

15
=1

18
II

—49
~-18
21
17
12
-2

ICeI§

43
62
28
20

G

-58
25

24
18

-1

-86
17
19

-2

24
14
-1

.—52
-5

21

14
-1

AND LB. UNITS)

25
44
13

~27

—371

=5
11

-1I



POSNe

21

23

35

36

37

ACTION

Ie77
N1 16
N2 4
N12 -n
M1 13
M2 5
Mig —4
N1 -43
Ng -19
N1sg In
M1 5
M2 2
M1a -1
N1 - 50
Ng -21
Nig I
M1 4
M2 2
M12 -3
N1 -50
N2 ~-28
N1y 11
M1 4
Ma 1
M1g =
N1 =39
No -16
NIQ =2
M1 &
M2 3
M1g -2
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TEST NO.
SHELL ACTIONS(IN.

LOAD(LBo/SQ«FT.)

4048

102
18

-29
32
s

-113

...58
33
I1

-6
._82
35
=5
_76
-44
21
-7

_29

12

-9

T34

172
17
...63
52
20
243

-10%
—n1
32
17
I0
=10

~141
-72
45
13

-8

-118
=175
25
15

—~II

~95
~59
-6
18
11

7

101§

202
53
-~ T
72
29
~21

-109

21
I2
=11

-169
~10%

54
14

r

I¢C
-10

~142
-81
29
17
I3
~13

-I119
-84
-I2

20
I2

-18

AND LB. UNITS)

4032

130
26
35

—-71

~43

34
10

=5

_-82
...56
27

=6

20
I1

=1

-84
=35

II

-9
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TEST NO. 8 (Poisson's ratio = .18)
SHELL ACTIONS(IN» AND LR, UN]TS)

POSNe ACTION LOAD(LBe/SQ.FT.)
2018 4e52 7939 9499 474
I
M1 26 16 21 28 -113
N2 52 50 £e 55 18
NI2 5 23 46 103 58
M1 7 16 22 32 Is
M2 3 Iz 13 28 14
MIa2 4 7 9 - 7 4
A
N1 Is -0 -9 =14 -I19
Ng 41 33 50 I —~I5
Nig . =-179 -15 -10 28 6
M1 6 14 18 27 14
Mo 1 10 8 21 10
M12 1 2 2 -2 -2
8
N1 11 -13 =30 =54 —39
N2 25 1 I —62 —43
NIg -I0 o 2 42 19
M1 5 I3 16 22 11
M2 -1 G 2 13 7
M1g 2 4 4 -0 -1
16
N1 15 2 -14 =20 =26
N2 46 29 34 -16 ~206
NIig -14 ~15 ~a 32 17
M1 6 Ig 18 26 13
M2 2 9 6 I9 g
M1a 2 2 3 -2 -1
Ig
N1 L 3 -17 -29 —24
Na 46 34 49 =17 ~I5
N1ig -14 ~21I -24 10 -5
M1 6 Iy 17 25 13
M2 2 10 e 20 i0

M1y 2 1 o -5 4



TEST NO.» & (Poisson's ratio = .18

SHELL ACTIONS(IN. AND LBe. UNITS)

POSNe ACTION LOAD(LB./SQ.FT.)
2018 4052 7939 9499 4074
21
N1 43 154 251 344 188
N2 22 55 61 74 24
NIig -7 =53 ~g6 ~123 ~71
M1 17 35 63 s 46
M2 6 14 23 33 18
MIg -5 =14 ~28 ~-48 -22
23 N1 -27 -11 -81 ~116 ~68
N2 -0 € =39 ~59 =47
Ni12 4 5 48 70 36
M1 8 I4 21 27 I4
M2 3 & i 16 9
M12 -3 ol ~10 =14 -8
35
N1 ~38 ~44 ~129 -171 =95
N2 -2 -5 =53 -84 ~$7
N1ga 11 24 59 90 SI
M1 6 10 Is 21 I
M2 3 7 9 13 3
Mig ~2 -5 -Q -12 -5
36
N1 -28 ~24 ~107 ot £ -84
N2 =5 - =4 -82 -56
N1ga o 2 28 46 30
M1 8 I2 18 213 Iz
M2 3 f 10 13 8
M1 -3 =8 -13 ~17 -9
37
N1 =33 -24 -g4- =119 ~63
Na -7 -7 -36 -8o ey
N2 6 ~3 14 23 9
M1 7 13 20 27 5
M2 3 6 8 13 9

MI1s -2 -8 -15 —20 -~12



POSNe«

16

19

ACTION

2018
N1 17
Nz 48
N1, 6
M1 7
Ma I
Misg 5
N1 3
Na 18
NIz -~20
M1 6
M2 o
MIo 2
N1 9
Ng 213
N1a -1z
Mz 5
M2 -2
M12 3
N1 7
N2 44
N1iga -1
M1 5
Ma 1
MIZ 2
Nz 7
Nz 44
NIz -19
M g
Mz I
M1y 2
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TEST NO.

8 (Poisson's ratio

0)

SHELL ACTIONS(IN. AND LB. UNITS)

LOAD(LB./SQ.FT.)

4052

=6

33
~18

13

~17
13

-3
33
13

739

853

17

-30

s

-1

—“20

999

18
50
122
2%
22

33
23
16

-9

43
—53
50
19

-1

_18
-12
37
22
14
-2

...28
-2
12
21
15
=5

-16
20
68
12
b )

=71

12

_36
22
I0

-1

—=21
~21
20
11
6
-1

~21
—11
-6

II

-4

4074
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TEST NO. 8 (Poisson's ratio = 0)
SHELL ACTIONS(IN. AND LE. UNITS)

POSNe ACTION LOAD(LB«/SQ.FT.)
2018 452 739 9099 4074
21
N1 20 144 240 330 184
N2 1§ 28 16 i2 gy
Niga —20 ~62 s ~145 -84
M1 s 33 59 79 43
Ma 3 6 12 17 10
Mg =6 =17 =33 —45 =26
23
N1 -27 ~-I2 =74  —10%§ ~-59
N2 4 8 ~24 —38 ~35
N1g 5 6 57 83 43
i 7 13 Ig 25 I2
Mo 2 S 7 I 7
M12 o ~8, -12 =38y ~10
35
N1 —an =43 —-119 -156 ~84
Na 4 3 ~29 =53 ~40
Nia 13 29 69 106 61
M1 6 9 14 . 13 Q
Ma 2 5 6 9 6
Mia "] -6 =3I =14 -8
36
N1 —27 =33 =99 135 =74
N2 0 -1 —22 =55 —41
N12 o 2 33 54 35
M1 7 10 15 21 11
M2 I 4 7 9 6
M12 ~4 =g -15 —~20 =11
g Nz —32 =23 —~84  -10% ~54
No -1 -2 =30 -58 ~40
N1go 3 ~4 16 .27 10
M1 7 12 18 25 13
Ma 1 4 5 9 6
M1z = -10 =17 —24 ~14
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TEST NO. 10

SHELL ACTIONS(IN. AND LB. UNITS)

POSN. ACTION LOAD(LBo+/SQ«FT.)
5430 10076 I5023 8448

I
N1 -1 4 6 23
Na -8 17 -0 35
N1g 25 613 &s 40
M1 6 13 20 II
Ma 6 12 19 10
M1z I I 2 1

5]
N1 2 s —22 6
N2 -2 -6 =21 11
N1 9 47 46 24
M1 6 12 17 g
M2 ) 9 17 7
M1g = o ! =i =

8
N1 -9 =22 =47 -2
N =25 =45 -7t =I5
N1g 213 50 Go 30
M1 5 9 I4 8
M2 4 4 1o 3
M12 ) ==X -1 o

16
N1 -3 -113 =10 14
N2 ~T9 o ~23 21
N1Ig 20 20 21 14
M1 5 11 18 10
Ma 5 Q 16 8
MIa -0 -5 -6 -2

I9
NI -0 -8 -I3 12
Ng & ot 1 54 11
N1g 14 33 30 9
M1 6 12 18 10
M2 & 9 19 7

M1, -1 -3 -5 -3
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TEST NO. 10

SHELL ACTIONS(IM. AND LB. UNITS)

POSN. ACTION LOAD(LB. /SQ.FT.)
5030 I0e7€ 15023 848
21
N1 20 107 177 IcI
N2 ~14 3 34 22
NIg -1 =32 =55 =32
M1 13 30 45 23
M2 5 13 20 12
M1a - ~10 =17 -9
23 :
N1 -29 ~49 -Go —26
N2 ~17 ~40 ~54 ~26
NIa I 24 29 27
M1 7 10 16 8
M2 4 8 o 6
MIa -1 -3 ol -2
35 -
Nz ~s0 =58 =94 =36
Na =20 -4 =50 ~213
Nzoa 13 I2 34 25
M 4 9 1 28§ 6
Ma 3 7 8 Vi
M1y b | -4 -G -2
36
N1 =33 =56 =80 ~24
Ng ~-19 ~58 *46 =25
Nzg -4 -6 10 3
M1 6 9 13 8
P 4 9 1o 6
Mig ~-3 -6 -9 -5
37 N =32z -36 ~-54 ~22
N2 =78 -38 -38 =25
N1gp -9 36 ~1i7 ~g
M1 6 I2 16 8
Mo 4 8 11 &

M12 -3 -1 ~13 -6
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9.5 Experimental Deflection Results

The deflection results of all gauges for tests 1 to 12
are given, The results were reduced on the computer and
the print-outs from a teleprinfter are given directly.

The deflection gauge locations are given in Fig, 15,
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TEST NO. s

DEFLECTION( IN«X1000)

GAUGE NO. LOAD(LB+/SQeFTs)
1.82 4047 74073 ge54 4047
I 49 110 196 198
2 48 108 192 307 193
3 46 104 184 295 185
4 43 97 172 277 172
5 39 87 154 248 152
6 24 76 134 214 I41
7 27 60 108 1743 106
8 18 41 74 119 72
9 13 30 55 g0 52
10 48 107 189
11 32 73 131 208 127
12 ) 29 53 86 50
13 44 99 175 263 175
14 31 €9 1243 196 121
15 11 28 52 85 52
16 39 87 153 230 152
17 29 86 152 242 151
18 27 84 147 236 147
19 34 77 138 222 138
20 33 72 126 203 126
21 27 61 109 173 107
22 22 50 89 142 87
23 16 36 63 104 61
24 9 23 46 76 45
25 22 74 I29 194 126
26 23 53 94 150 92
27 9 a1 39 66 39
28 25 56 oo 149 97
29 9 33 L 114 67
30 7 17 32 53 31
31 19 39 59 104 67
32 14 31 57 92 58
33 5 I2 24 40 23
34 7 17 32 31
35 8 18 33 54 33
36 7 s 27 44 29
27 4 10 19 30 - 19
28 3 7 13 2 I3
39 26 32 144 240 144
40 35 78 135 228 137
41 37 83 147 235 147
42 28 64 114 185 113
43 27 60 104 169 103

44 28 65 113 182 111
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TEST NO. 1

DEFLECTION(IN.X1000)

GAUGE NO. LOAD(LB./SQ.FT.)
1082 4043 7003 9064 4.43
45 17 39 70 IT3 69
46 16 37 64 104 63
47 I9 41 71 IIT 67
48 24 45 72 43
49 11 25 45 71 43
50 I2 29 50 8o 46
51 9 19 33 55 33
52 9 19 33 55 33
53 9 20 36 57 35
54 7 16 29 47 29
55 6 14 25 42 26
56 7 17 29 49 31
57 4 1o 20 33 20
58 4 9 16 27
59 5 11 L 30 18
60 3 8 15 23 15
61 3 6 11 17 Io
62 4 9 17 24 14
63 44 99 174 292 175
64 33 74 130 211 129
65 19 43 75 I21 73
66 13 29 51 81 49
67 27 76 147 232 147
68 10 21 38 57 36
69 5 8 14 25 17
70 4 8 14 25 16
71 2 3 4 7 5
72 o o) o o o
73 0 [0} o] (o} o
74 o o o I o
75 (o} (o} (o} (o] o
76 o o o o o
77 (o] o o] (o} o
78 I 3 6 Io 5
79 e} (o} I I o]
8o o 1 4 8 4
81 2 4 7 I 8
82 o 1 1 1 I
81 2 5 9 16 1o
84 -2 =g ~11 —20 —I13
8¢ o o o o) o
8¢ -2 -4 -9 -18 -I12
87 ~I -2 -3 -3 -2
88 o o o o o
89 o o o o o
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TEST NOo 2

DEFLECTION(IMNsX1000)

GAUGE NO. LOAD(LB+/SQ.FT.)

2008 4oq2 6093 Qe §2 1188 4469 Oe 0O

I 59 130 221 328 340

2 57 I27 214 319 351

3 55 I23 2079 308 338
4 52 116 196 291 512 319 232
5 46 104 175 261 460 281 201
6 40 59 150 224 384 235 169
7 33 73 133 183 316 189 138
€ 27 52 8g 134 234 135 100
9 17 40 68 103 175 101 78

10 57 127 213 316 346
11 3G 89 148 220 202 139
Is 17 29 66 100 168 97 75

13 52 117 196 290 491 319
14 37 814 140 208 346 222 165
15 15 37 64 97 165 96 73
16 45 102 172 252 424 27% 2059
17 45 1ol 169 250 435 271 205
18 44 99 165 244 428 265 199
19 41 92 154 229 406 249 184
20 28 85 144 214 292 240 178
2l 32 74 124 185 310 205 I52
22 27 61 104 155 267 168 125
29 18 43 75 114 200 121 90
24 14 32 55 84 142 85 63
.25 28 86 145 213 356 229 172
26 28 6 4 108 161 281 185 140
27 Il 26 46 71 121 71 52
28 28 68 - 161 164 272 192 I31
29 K 62 88 141 230 158 155
30 9 22 39 56 102 61 46
31 20 45 76 11 186 1179 90
32 16 28 65 97 170 109 85
33 6 16 28 42 75 46 35
34 9 22 37 54 90 57 44
35 1o 22 37 56 98 6o 47
26 8 18 71 46 81 52 42
37 S 13 22 33 62 39 32
38 3 9 18 2§ 42 28 213
39 43 96 101 239 450 270 199
40 41 91 153 226 421 253 186
41 44 98 165 244 429 269 197
42 35 78 130 192 358 221 168
43 33 72 119 177 334 209 162

44 35 78 131 194 340 208 153
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TEST NO. 2

DEFLECTION(IN.X1000)

GAUGE NO. LOAD(LR./SQ.FT.)
2408 4032 6.93 9o 52 11.88 4469 0600
45 22 49 - 81 121 232 127 107
46 21 46 76 114 2213 136 109
47 21 46 79 119 207 116 88
48 14 33 65 145 77 57
49 14 33 54 83 163 95 75
50 17 38 63 95 159 92 8s
51 10 22 37 54 96 59 48
52 S 21 317 54 97 57 45
53 10 24 40 59 103 63 47
54 g 20 33 49 88 55 44
55 & Iy 29" 43 77 47 38
56 9 19 33 48 89 56 43
57 6 Is 24 36 71 45 35
58 5 12 19 29 56 34 29
59 5 13 22 33 64 40 32
60 4 10 17 26 52 32 24
61 2 8 14 21 47 26 21
62 4 10 18 27 48 27 19

63 51 116 195§ 290 -
64 41 89 146 218 243
65 24 53 87 131 249 146 116
66 16 27 60 01 181 102 82
67 47 104 174 250 412 255 180
68 11 24 40 59 101 6o 45
69 "2 7 13 20 44 28 21
70 3 8 T4 22 46 30 23
71 1 2 3 5 9 . 6 5
72 o) o o o o o o
73 o o o o o o o
74 & o o o o o o
75 o 0 o o o o o
76 o o o o o o) o
71 o 0 0 o o o o
78 I 4 8 I2 22 14 12
79 o o o o -2 -2 -3
8o 1 8 I2 23 15 9
81 2 5 9 I3 24 IS 11
82 o) 0 o 1 1 1 1
81 2 6 11 17 21 20 16
84 -3 ~8 ~14 -20 ~39 ~28 =26
85 0 o I I I 1 -1
86 -2 -7 ~13 -18 -26 “20
8q o -1 -2 -3 -5 -5 -3
838 o o o o o o o
89 o o o ) 0 o
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DEFLECTION(INeX1000)

GAUGE NO. LOAD(LB+/SQ.FT.)
Ieb1 4e26 GeG6 0«00
I 36 79 120 8
2 34 75 113 7
3 32 73 Iog 7
4 30 68 102 6
5 .27 61 93 5
6 23 53 79 4
7 19 43 64 3
8 7 24 40 o
9 Io 23 839 1
to 35 76 116 7
Iy ' 20 46 o
12 10 22 34 1
I3 33 71 107 7
Ig 22 49 74 5
Is 10 22 33 o
16 28 62 93 6
Ig 26 59 88 5
18 26 58 87 6
19 24 54 82 S
20 22 51 76 5
21 S 30 52 o
22 16 36 54 3
23 10 24 o
24 8 19 29 -1
25 24 52 79 6
26 1! 33 52 o
27 7 17 26 0
28 4 27 41 o
29 T4 32 47 4
30 5 13 20 -1
31 13 28 42 3
32 Io 23 35 2
33 4 1o 15 -2
34 6 14 21 2
35 6 13 20 I
36 0 o 2 o
37 3 8 13 1
38 2 6 g =2
39 26 58 8q 5
40 24 54 82 5
41 25 57 86 5
42 22 66 g0
43 21 46 68 4
44 22 5z 73 3
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TEST NO. 3
DEFLECTION(1NsX1000)

GAUGE NO. LOAD(LB+/SQeFT,)

TebI 4026 6e66 000

45 I3 29 43 2
46 I2 28 42 2
47 13 28 41 3
48 8 18 28 I
49 8 19 28 2
50 Io 21 32 I
5Y 6 14 20 1
52 7 14 21 2
53 7 15 32 2
54 6 I3 20 2
55 5 I2 17 2
56 6 I2 18 I
57 4 I0 s 1
58 3 7 11 3
59 4 8 13 S
60 2 6 10 1
61 2 4 7 o
62 2 6 10 o
613 32 72 106 6
64 25 55 81 6
65 14 34 48 2
66 10 22 34 2
67 29 63 94 6
68 7 14 21 1
69 2 5 7 I
70 3 6 8 1
71 o I I 2
72 o o o o
93 o o o o
74 o o o o
75 0 o o o
76 0 o o o
77 o o 0 o
98 o 2 4 -3
79 o} o} o 0
8o I 3 4 1
81 I 3 5 o
. 82 ) o o o
83 2 5 8 2
84 -1 -6 =10 =2
85 ) 9 9 g
36 -2 -6 -9 -3
8n o 1 ) 1
88 o o o 0
89 o o o 0
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TEST NO. 4

DEFLECTION(IM.X1000)

GAUGE NO. LOAD(LBe+/SQsFT.)
I.f:z 4026 666 000
I 20 69 12 it :
2 29 66 106 -1
3 28 64 103 -1
4 27 6o 97 ~1
5 25 55 88 °
6 21 47 76 o
g 17 38 62 0
8 7 23 49 o
9 9 21 33 °
10 29 617 109 =1
Ix 19 47 (o]
Iy 9 20 32 (o}
Ig 27 62 100 -1
14 19 43 70 -1
I 8 20 32 b :
16 23 56 87 =7
17 23 52 84 0
18 29 51 31 -1
19 22 48 77 o
20 20 45 72 ad
21 7 29 S2 o
22 I5 32 52 (o)
23 10 25 o
24 7 18 28 o
25 18 45 73 —1
26 13 32 52 o
27 5 1% 24 -X
28 4 26 47 o
29 I3 29 45 1
30 4 II Ig 3
31 Io 24 39 o
32 9 21 34 °
33 4 9 Is -3
34 4 12 19 —1I
35 5 I2 19 o
36 0 o 2 o
37 3 7 11 o
38 2 5 9 =4
39 22 51 82 v
40 21 48 717 -1
41 22 51 &2 0
42 18 41 66 -1
3 17 39 64 -1
44 19 45 69 ~1
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TEST NO. 4

DEFLECTION(INeX1000)

GAUGE NOe LOAD(LB./SQ.FT.)
I.82 4026 666 Oe 00
45 i1 26 41 o
46 I1 25 39 0
49 Io 24 38 N |
48 Vi 16 27 o)
49 6 15 : 26 =g
So 9 20 31 0
51 5 Iz 19 0
52 5 I2 1g -1
53 6 I3 20 o
54 5 I1 17 o
55 4 9 15 -1
56 5 11 17 o
59 4 8 13 o
58 o 4 8 1
59 -1 3 8 ~4
Go 2 5 9 e
61 2 4 6 o
62 2 6 9 o
613 28 66 99 o
64 20 47 75 =1
65 I3 29 46 o
56 8 19 31 o
67 24 55 89 —1
68 6 13 20 [}
69 2 4 7 o
70 3 5 7 I
91 1 I I 4
72 o 0 o o}
73 0 0 o o
74 o 0 0 o
75 c 0 o o
76 o} 0 o o
79 o ) o} o
78 o 2 4
79 c 0 o 0
8o ° 1 3 o
81 1 3 5 o
&2 o o o o
83 2 4 7 (o]
84 -3 -5 =9 -1
85 o o o =3
86 0 -3 -5 o
87 o o -1 o
88 o o o o
89 o o o o
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TEST NO. 3

DEFLECTION( INeX1000)

GAUGE NOe LOAD(LBs+/SQeFTe)
4eh2 9026 I2008 0600
1 74 161 202 13
2 71 153 204 12
3 69 148 198 11
4 G5 140 186 10
5 58 T24 166 g
6 51 109 145 8
7 41 88 119 6
8 33 66 88 4
9 23 48 64 3
Io 72 156 199 13
I 50 106 140 8
Ig 21 46 61 3
I 66 143 183 11
14 48 102 . 135 g
Ig 21 46 6o 5
16 58 126 160 11
19 56 I19 159 9
18 55 117 156 9
19 52 110 147 8
20 48 103 137 8
21 44 92 122 9
22 26 76 100 6
23 27 57 76 5
24 18 40 52 3
25 49 107 136 1o
26 28 8o 10§ 8
27 16 36 47 3
28 27 8o 105 7
29 31 65 86 6
30 I3 28 37 3
31 26 57 72 5
32 23 49 65 5
33 10 21 27 2
34 14 30 38 4
35 13 27 36 2
36 I1 25 33 2
37 8 18 24 2
38 6 13 17 2
39 54 117 150 8
40 51 110 I41 g
41 55 117 148 9
42 44 96 122 7
413 36 84 107 2
44 46 94 118 7
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TEST NOs 5

DEFLECTION(INeXz000)

GAUGE NO. LOAD(LB+/SQeFT.)
4edo 9e26 12008 0000
45 27 58 74 5
46 25 55 70 4
47 26 55 69 3
48 17 39 49 4
49 1€ 37 48 2
50 21 44 55 3
51 13 28 35 2
52 13 27 35 2
53 14 29 37 3
54 11 24 32 2
55 1o 21 27 1
56 11 24 61 2
57 9 20 26 3
58 6 14 18 1
59 ) 18 2% 8
60 6 14 18 3
61 q 9 11 o
62 6 14 18 I
613 65 141 179 10
64 50 108 137 8
65 20 64 83 4
66 20 44 57 3
67 58 126 160 10
68 13 27 35 1
69 4 10 13 2
70 4 9 I2 I
71 2 3 4 I
72 o o o o
73 o o o o
74 0 o o o
75 o] o o o
76 o 0 o o
77 o o 0 0
78 2 6 9 I
79 ) 0 o o
8o 3 6 9 2
81 3 8 1o X
82 o ) o o
84 4 10 13 I
&4 ~6 ~14 13 -
85 o o o o
85 -4 -11 -16 -4
87 -1 -2 =3 ~1
88 o o o o
89 ) o o o
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TEST NO. 6

DEFLECTION( IN«X1000)

GAUGE NOQ. LOAD(LBoe/SQ4FT.)
697 14090 0600 14072 7002 0400
I 114 243 I2 2413 131
2 109 238 11 239 I29 I2
3 106 231 Io 231 125 12
4 99 217 9 217 11y 10
5 89 194 7 194 104 8
6 79 169 6 168 90 . 8
7 63 138 5 137 74 6
8 41 103 3 103 54 4
9 34 75 2 75 39 3
10 109 235 Iz 236 127 14
11 n6 165 7 165 88 8
I2 313 72 2 72 37 2
13 101 216 II 217 116 12
14 73 158 7 158 85 8
15 20 68 -1 69 24 o
16 88 189 10 189 101 1T
17 85 186 8 189 101 9
18 84 184 8 1814 Q9 g
19 79 173 7 173 94 8
20 74 161 6 161 87 Vi
21 65 142 6 1413 77 7
22 54 117 4 118 63 6
23 41 89 3 90 48 4
24 27 61 I 61 31 2
25 75 160 9 160 HES 10
26 56 114 5 124 66 6
27 24 53 1 54 27 2
28 58 124 G 125§ 65 8
29 46 102 5 102 55 6
30 19 42 I 42 21 2
31 40 85 4 85 45 5
32 35 77 4 77 42 5
33 15 31 I 23 17 2
34 21 43 3 44 24 3
35 20 44 2 44 24 3
36 17 38 2 39 20 2
37 113 28 2 28 16 2
28 9 19 1 19 10 1
39 75 172 I 172 g0 2
40 n7 168 7 168 91 8
41 82 182 7 182 98 8
42 61 146 6 147 78 7
43 59 130 2 131 69 3

44 22 100 33



GAUGE NO.
697
45 40
46 37
417 40
48 26
49 26
50 31
51 19
52 I9
513 20
54 18
55 I4
56 17
57 I3
58 9
59 5
60 9
61 6
62 10
63 93
64 75
659 42
€6 31
617 CE)
68 19
69 8
70 7
71 2
72 o
73 O
74 °
75 °
76 o
77 o
78 4
79 o
80 4
81 5
&2 o
84 6
84 -9
85 o
66 -"
87 e g
88 o
89 o

14090
68

86

-
OO0 00 0O 00 0w

- o
S O = O

-20

g
-3

=2
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TEST NO.

DEFLECTION(INeX1000)

6

LOAD(LB.«/SQ.FT.)

0,00 14072

38
83
85
59
57
68
42
42
44
39
122
39
30
21
20
21
14
23
211
164
95
69
186
42
15
I4

-
OO0 00 000 O+

- -
writ O = O

—2I

i

-3

H O 0OW O HOH H OO OO0 OO0 0O M HWL HAL KOO ODN HWL H HD DD DWW .S

1

-1

TeO2

47
43
46
29
29
35
23
22
24
22
17
21
17
1%

8
12
7
11

I11
8
82
35

97
22
10

ADNO O O O 0 0 0 YO

0o

-113

~I2
-2

=1

Q
°
o]

H O OWOWHOHHAHOHOO0O 00O OO NMHRBWLWHJIWUVHKODD

o

HWLW D HW D H DD DLW N
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TEST NO. 7

DEFLECTICON(INeX1000)

GAUGE NO. LOAD(LB./SQ.FT.)
Ie77 4048 7034 10015 4032 0a 00
1 35 85 158 189 838 3
2 35 84 136 1879 88 8
3 34 81 131 181 83 8
4 32 76 123 171 8o 7
S 29 69 T12 154 73 7
6 253 60 97 133 61 4
7 20 - 49 79 109 50 3
8 16 37 59 &2 37 2
9 ) 28 44 61 28 3
Io 25 81 134 184 86 3
11 t26 60 96 131 60 5
Iz I 27 42 58 27 3
43 33 717 124 170 79 3
I4 25 57 91 126 58 5
Is Iz 26 42 58 27 3
16 30 68 109 149 70 4
17 28 66 1079 147 69 )
18 37 G4 104 144 638 6
Ig 25 61 99 136 64 6
20 24 57 92 127 6o 6
21 22 51 82 113 52 4
22 18 42 59 94 43 4
23 I3 32 52 71 33 3
24 Io 23 37 ST 24 3
25 25 57 92 126 59 4
26 19 44 71 98 46 4
27 9 20 32 45 a1 2
28 20 45 73 98 47 5
29 16 36 58 6o 38 4
30 6 Ig 24 35 I7 2
31 I3 30 49 57 31 3
32 1 27 43 70 28 3
33 5 12 I9 27 14 2
34 7 16 25 34 17 3
35 7 IS 25 34 16 2
36 6 14 22 30 14 2
37 4 1o 16 22 I 2
28 2 6 11 16 8 2
39 26 613 103 141 66 1
40 24 59 96 133 59 2
41 26 613 103 142 C6 5
42 21 . 83 114 53 4
43 19 47 76 105 48 6
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TEST NO. 1

DEFLECTION(IN«X1000)

GAUGE NC. LOAD(LB+/SQ.FTs)
Ie77 4045 7e34 I0e1I§ 46232 0+00
45 I3 31 51 70 33 4
46 12 29 48 67 31 3
47 I4 31 St 69 32
48 6 20 33 46 22 3
49 8 20 33 46 21 3
50 11 25 49 55 25 2
51 6 14 23 32 15 I
52 6 15 24 32 15 1
53 7 16 26 36 17 2
54 5 I3 22 30 I3 I
55 S 11 18 25 ) 1
56 5 I3 21 30 14 I
ST 4 1o 17 23 11 2
58 o 5 10 14 5 0
S9 4 9 15 21 10 1
60 3 7 12 17 9 2
61 1 4 7 10 4 o
62 3 8 12 17 & i
63 39 79 123 169 79 o
64 24 58 94 130 €1 5
65 14 35 56 77 37 3
66 10 213 29 53 24 3
67 26 68 110 151 68 5
68 6 15 24 33 16 1
69 1 4 e 11 S -1
70 1 4 7 10 5 o
71 I I 2 3 2 1
72 ) o ) o o o
73 ) o o o o) o
74 o} c o o o o
7% o ) o o o o
76 o o) o o o) o
77 0 0o ) o o o
78 I 3 6 9 5 2
79 ) o ) o o o
o 2 4 6 9 5 2
81 1 4 6 g 5 1
8 o o o 1 1 1
83 2 S 8 I2 6 I
84 -2 -6 -11 -16 -6 -2
85 o ) ) o o o
86 -3 -6 -11 a4 -10 -3
8q - -1 ~2 -3 ~2 -1
a8 o 0 o o) o o
89 o o o o o o

(8]
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TEST NO. 8

DEFLECTION(INsX1000)
GAUGE NO. LOAD(LB4+/SQvFTs)

2018 4952 7939 9¢99 4974 0400

I 41 - 89 148 109 104 4
2 41 819 146 195 103 4
3 39 G4 140 189 99 3
4 28 81 134 180 g4 4
5 34 743 I30 162 85 4
6 20 64 105 141 73 3
7 24 52 86 1 S Go 2
8 18 39 65 89 4% 2
9 14 30 49 66 34 2
Io 40 87 144 193 101 5
I3 29 62 103 138 72 3
Ia 12 27 45 Go 31 I
13 36 79 131 176 93 4
14 28 6a 98 132 69 3
15 I1 26 45 61 32 2
16 3% 68 115 153 81 3
17 32 69 114 153 81 3
18 32 68 112 150 79 3
Ig 3Q G4 106 143 7% 3
20 28 60 100 134 70 3
2l 25 54 88 139 62 2
22 21 44 74 99 52 2
23 16 34 57 76 41 2
24 10 23 40 53 39 2
25 26 57 97 130 63 3
26 22 46 77 104 55 2
27 9 20 36 48 26 2
28 19 43 75 99 53 2
29 1q 37 62 84 44 1
30 7 16 29 28 21 1
3 14 30 SI 6o 36 I
32 13 28 47 63 34 2
33 5 L83 22 30 17 1
34 7 s 26 35 19 1
35 8 16 27 36 19 1
36 6 14 23 32 16 1
37 S Io 18 24 13 I
38 3 7 13 18 10 1
39 3% 66 109 146 76 3
40 28 63 104 139 73 3
4% 31 67 I10 149 78 3
42 25 53 88 119 61 2
43 22 49 82 110 57 2
44 25 53 88 118 61 1



- 351 -
TEST NO. 8

DEFLECTION( IN.X1000)

GAUGE NO. LOAD(LBe/SQ.FTs)
2018 452 7039 9099 4074 0000
453 i3 32 54 72 37 1
46 13 20 51 69 35 0
47 15 31 53 71 37 1
48 9 20 35 47 25 1
49 7 19 34 47 23 -1
50 12 26 43 57 29 1
58 7 IS 25 34 18 I
52 7 16 26 25 18 I
52 8 19 28 36 19 I
54 6 14 23 30 10 o
55 6 Iz 20 27 14 1
56 6 13 22 30 16 o
59 4 10 17 23 I2 1
58 3 8 14 18 1o 1
59 5 1o 16 22 I2 1
€0 3 7 12 17 10 1
G1 3 4 & II 6 o
62 2 7 13 17 9 o}
€3 43 717 129 174 90 I
64 28 6o 100 134 70 2
65 13 33 56 717 38 -3
66 9 23 40 55 28 o
€9 P 70 116 156 81 2
68 7 IS 25 34 18 o
69 2 5 G 12 7 o
70 1 3 ¢ 9 5 B
71 o o 1 2 1 o
72 o o o o 0 o}
73 (e} e} [e] (o] ¢] 0
74 o e} o 5} o o
79 o) o o 0 o o
76 o o) o o 0 o)
77 o o) 0 0 o o
78 1 3 6 8 5 1
79 o o ) o o o
go I 2 S & 5 1
O1 I 4 6 8 5 o
& o) o o o} 1 o
62 2 5 8 11 6 o
84 ! _ ~12 -1s -9 -
8s o o o o o o
86 -1 - -9 =12 -8 =3
81 o o -1 ~3 =g o
68 o o o o o o
39 o o o o o o
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TEST NO. ¢

7

DEFLECTION( INeX1000)

GAUGE NOw LOAD(LE«/SQeFT,)
S5e6€ 1097 15.75 8s.00 0000
1 4c 82 124 G13 5
2 37 78 116 G1 4
3 3€ 76 I14 60 4
4 34 71 107 57 4
5 3G 63 95 50 3
6 2€. 54 82 43 3
7 22 45 68 3¢ 3
8 15 33 49 26 2
9 I 24 26 19 I
10 38 78 119 6o 5
11 26 54 8o 42 3
) II‘ 22 34 17 I
I3 34 71 167 54 4
14 24 50 75 39 3
1 9 21 3% 16 o)
16 28 6o 91 46 4
19 20 59 88 25 3
18 27 57 6 45 3
19 26 55 82 44 3
20 24 51 76 40 3
21 21 44 66 34 2
22 17 37 55 - 29 2
213 Iz 27 41 22 2
24 8 18 29 17 1
25 24 50 77 38 4
26 18 23 59 29 X
27 G I5 24 11 o
28 1y 37 58 28 2
29 14 30 45 24 1
30 4 I1 18 8 o
31 I2 26 40 20 2
32 10 22 34 17 I
33 4 9 I4 7 I
34 5 I2 Ig g I
35 6 13 19 10 1
36 5 13 16 9 1
37 3 7 11 6 o
38 2 5 & 3 o
39 28 58 87 46 4
40 29 6o 87 47 3
41 30 63 93 50 4
42 22 46 fo 36 3
43 33 48 71 38 3
44 24 50 74 3¢ 2
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TEST NO. g

DEFLECTION(IN«X1000)

GAUGE NO. LOAD(LRe/SQsFTe)
5066 10697 1575 Ge00 0«00
45 I3 28 42 22 2
46 I3 29 44 22 1
417 4 29 44 24 2
45 9 18 28 14 1
49 9 19 29 Is I
50 10 21 32 17 1
51 6 12 19 10 1
52 7 tg 24 Iz I
53 7 16 24 12 I
54 6 Ia 18 o 1
5SS 5 T1 13 9 o
56 6 14 20 14 ¢ 1
57 3 8 iz 6 1
58 4 8 13 6 0
59 4 9 14 7 1
Go 2 5 8 4 0
61 2 5 e 4 I
62 3 7 10 S 1
63 27 67 100 49 =3
64 27 56 83 44 4
€s 14 31 48 123 -1
66 10 22 34 17 1
69 33 68 102 53 4
68 7 16 24 12 1
69 2 5 8 4 o
70 1 3 5 3 -1
71 o 0 T o o
72 o o o o o
73 o o o o o
74 o o o o o
75 o o) 0 o} o
76 o o o o o
179 0 o 0 o 0
78 o} 2 3 2 0
79 o o o o o
8o 1 2 4 3 I
81 I 3 5 3 o
82 o o o o o
84 1 3 6 3 o
8 4 ~1 -3 -G —-a o
s o o 0 o o
86 -1 -2 -4 ) -1
6q o} 0 o o o
88 o o o 0 o
39 o 0 0 o o
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TEST NO. 10

DEFLECTION(IN.Xz1000)

GAUGE NOe LOAD(LBe/SQ.FT.)
5930 1076 ISe273 Ce48 000
I 36 79 116 65 8
2 34 76 110 613 IS
3 33 74 107 61 G
4 30 69 100 59 5
S 27 6o 89 50 4
6 25 53 717 44 4
7 19 43 f2 25 2
8 13 31 44 24 I
10 35 78 114 53 7
11 25 54 78 45 4
13 32 73 107 59 7
14 24 52 7% 43 4
16 29 GG 96 53 7
17 28 63 91 52 5
18 28 G2 89 51 5
19 26 57 83 47 4
20 25 54 78 45 5
21 22 48 70 39 4
22 17 38 55 31 2
23 I2 29 42 23 2
25 25 56 82 45 6
26 20 43 62 35 4
28 19 44 65 35 5
29 16 36 52 30 4
31 14 32 46 25 4
32 Iz 27 30 22 3
34 8 18 26 14 3
35 7 16 23 14 2
36 6 15 21 13 2
37 5 11 16 10 2
39 27 G2 90 50 G
40 24 53 77 44 5
41 25 56 8o 46 4
42 22 50 743 40 6
43 18 42 6o 34 4
44 20 42 62 35 2
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TEST NO. 10

DEFLECTION(IN.XIooo)

GAUGE NOe LOAD(LB./SQ.FT.)
S+30 1076 15023 8e48 0000
45 13 29 43 24 4
45 10 27 39 21 3
47 Iz 24 35 19 0
48 7 19 27 15 3
49 4 15 24 13 1
51 7 16 273 13 2
52 5 13 18 10 2
53 5 Ir 17 9 o
54 7 15 22 13 2
55 4 Io 14 8 I
56 5 9 I3 7 I
57 4 10 Is & 2
58 3 8 11 7 1
59 3 5 7 3 —-2
60 3 7 10 G I
C1 2 5 7 5 2
63 32 73 105 58 5
£ 4 24 53 77 44 6
65 13 32 46 25 4
66 8 21 30 17 3
67 26 58 85 48 5
€8 5 I0 15 8 C
72 o o o o o
73 o ) o o o
74 o o o o o
75 o o o o] ]
76 o o o o o
77 o o ) 0 o
79 o ) o o o
8o I 4 S 4 2
81 I 3 5 3 o
P o o o 1 I
86 ] -8 -13 -7 -2
8q -1 -2 -2 -1 -1
88 o ) o o o
89 o o o o )
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TEST NOe 11

DEFLECTION(IN.X1000)

GAUGE NO. LOAD(LB./SQ.FT,.)
Se57 I1.10 14670 7081 0e00
X 33 73 102 51 4
2 33 71 100 51 3
3 32 71 99 50 2
4 32 68 96 49 2
5 29 €2 88 45 2
6 26 57 79 40 2
7 23 48 69 35 2
6 18 38 53 26 2
9 15 31 43 22 2
Io 31 70 g8 48 3
11 26 56 78 40 3
Ia 14 30 41 21 2
13 28 64 90 44 3
14 25 54 75 38 3
Ig I 29 41 Ig 2
16 24 56 79 38 3
17 25 55 78 39 2
18 23 53 76 37 I
19 25 55 77 40 2
20 25 52 84 38 2
21 22 49 68 34 3
22 19 41 57 2G 2
23 IS 33 45 23 2
24 11 25 35 17 2
25 20 47 67 31 3
26 19 43 59 30 3
27 10 22 31 IS 2
28 1§ 36 51 24 2
29 16 35 48 24 2
30 7 16 23 11 1
31 11 26 36 19 2
32 12 26 36 18 X
33 6 Iz 17 e} I
34 6 14 19 9 2
) 7 14 20 10 I
26 5 12 18 9 0
39 4 9 14 7 o
28 4 7 10 5 1
39 22 48 68 34 3
40 22 47 66 34 2
41 27 58 81 42 2
42 16 37 52 25 2
43 14 33 41 24 2
44 22 48 61 34 1
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I4e

TEST NO. 11
DEFLECTION(IN«Xz000)
LOAD(LBe/SQ«FTa)

70 7481 0000
27 13 I
25 11 o)
46 24 I
12 S o
12 5 -1
28 20 I
16 8 I
15 7 0
20 10 I
15 7 1
II S o
18 9 o
9 4 I
13 5 o
G 3 I
3 I 0
I1 5 0
86 41 I
59 29 2
29 13 o
14 6 o)
81 41 2
17 g I
1 0 0
0 o) 9]
o o o
0 o o
o 0 o
o o) o
o 0 o
o o o
o o o
4 3 I
o o o
3 2 1
3 1 0
o o] o
7 3 X
-8 ! o
o o o
-8 - ot !
-2 -1 o
o 0 o
=3 =2 -2
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TEST NO. 124

DEFLECTION(IN.Xz000)

GAUGE NO. LOAD(LBe/SQ.FT,)
6eBa I4.60 22005 26600 38020
i 4 IIc 241 371 522 705
2 10€ 235 364 513
3 104 226 351 497 672
4 - 9t 213 331 468
5 8¢ 190 295 416 561
5 75 164 254 357
7 G2 I35 209 295 397
8 44 98 153 217
9 32 73 114 162 221
10 107 233 360 506
1 75 162 252 355 478
1ap 31 68 107 152
13 98 215 331 455 628
14 71 ISS 241 341
15 30 68 106 152
16 €6 188 290 406
17 Es 185 286 402 543
18 &q 180 276 394
19 79 171 265 375 509
20 73 159 247 352
21 64 141 220 2173 424
22 52 114 179 255
23 38 85 134 101
24 25 59 93 133 . 183
25 72 159 244 342 459
26 56 123 192 276
27 22 52 &1 119
28 56 124 189 264
29 45 99 156 226 311
30 19 41 66 95 132
31 29 86 121 184 246
32 34 75 118 1732
33 13 31 5t 74
34 20 44 67 24
35 20 43 G 95 129
36 16 38 57 81 116
37 It 27 34 56
28 7 18 32 47 68
39 o 175 272 381 514
40 79 169 261 369 502
41 €3 180 277 391 526
42 €1 140 219 307 416
43 €1 132 205 290 395

44 s 142 219 308 415
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TEST NO. 124

DEFLECTION(INeXr000)

GAUGE NO. LOAD(LB«/SQ«FT,)
Ge8op 14060 22005 29¢ 80 38.20
45 40 87 134 18g
46 28 84 131 185
47 39 84 130 183
48 26 58 90 128 173
49 29 56 88 124 168
50 30 €5 101 144 196
St 19 42 64 ot 124
52 19 41 65 9o 121
53 20 44 68 96 129
54 18 39 60 85 117
55 IS 32 50 72 99
56 17 37 57 83 113
Wi ia 29 50 66
58 I0 22 25 52
59 11 25 . 40 6o
60 8 20 31 46 64
61 6 14 22 33 56
62 8 19 31 46 64
63 98 214 331 464 627
G4 74 162 251 351 475
65 45 08 150 211
66 30 66 1013 146 198
67 68 191 264 413 559
68 11 33 5% 8o 108
69 6 s 23 33 4
70 4 10 1s 22 27
71 1 2 3 5 6
72 o o o 0 0
73 o 1 1 1 1
74 @ (o) o 1 I
79 (@) o < o o
76 o 1 1 1 1
77 ¢ o ) o} o
78 3 1o 17 25 35
79 o o 1 I I
8o 3 9 16 24 34
81 5 io 17 25 35
82 o I 2 3 3
83 6 14 21 32 45
84 =g -19 =34 -52 =77
0 0 -1 it -1 -1
86 ol -1 ~29 ~47 =70
8q -1 - o =10

(o)
ol
o
o
o
I 1
w0
o

89 o -1 -2 -s
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TEST NO. 128

DEFLECTION{IN.Xz000)

GAUGE NO. LOAD(LE+/SQeFT.)

2965 4580 5970 74090  9I.30

1 471 788 11173 1461 1812
3 446 750 1062 1402 1738
5 3576 624 907 1203 1510
7 273 459 656

9 151 258 370 499 635
I 321 544 775 1032 1299
I3 419 705 1005 1329 1557
19 362 362 G213 9173 1206
19 337 567 8ra 1083 1353
21 277 472 675 906 1145
24 128 224 359 475 600
25 310 516 731 972 I215
29 168 341 490 672 856
30 88 155 229 3179 4173
31 IC6 276 392 520 G651
35 €s 143 204 255 329
36 72 126 137 238 312
38 41 8o 128 184 241
29 247 588 848 I125§ 1408
40 235 566 8oo 1056 1322
41 353 594 849 1136 I425
42 224 480 692 932 1177
43 2€4 452 644 651 1071

44 261 475 686 922 1164
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TEST NOo. 12B

DEFLECTION(IN.X1000)
GAUGE NOe LOAD(LBs/SQeFT,)

29¢€S  45.80 5070  74e90  9Ie30

48 120 204 292 396 508
49 118 199 285 381 485
50 133 230 336 460 594
51 P I40 200 271 343
52

53 &6 144 205 275§ 348
54 77 134 196 270 446,
55 ¢s Iro 159 215 274
56 74 125§ 184 251 322
6o 42 76 I21 176 247
61 32 57 89 129

62 413 7€C I279 I91 265
612 422 708 1004 13213 1645
64 322 543 773 1028 1294
66 137 234 337 451 573
Gq 372 626 882 11635 1447
68 78 129 185 2473
69 39 53 78 101
70 18 28 42 53

71 5 3 3 3 3
72 o ) o o o
73 I 2 2 2 3
74 I I 3 2 3
75 o o 1 1 2
76 o I I I
T7 0o o I I I
78 22 A6 G2 129
79 x 2 1 = =g
8o 22 41 58 48

S1 22 39 59 B2 107
¢ 2 % 5 7
83 28 52 84 118 154
84 =40 —79 ~136 -181 o3 61
8s = =3 =4 =7

86 —41 ~78 134 ~174 =174
8q -6 ~I2 -19 -29

38 o o) o o 1

89 = ~6 ~4 -3 ~1
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9.6 Experimental edge beam strains

The edge beam strain gauges were located on the outside

face of the 2" x %" edge beam and at %" above and below the

axis., Tensile strains are positive,

Results:-
%%gg_%lb/sq.ft.) L 42
Top (8train ~8.5
Bottom x 1070) 22
g%gg_le/sq ft.) 6,97
Top (Strain ~15
Bottom x 10-6) 28
E-gié_%lb/sq.ft ) 1.77
Top (Strain -2.5
Bottom x 107) 3.5
zgig_rlb/sq ft.) 2.18
Top . (Strain =7.5
Bottom x 10-6) 12,5
%%gg—%%b/sq.ft.) 5.30
Top (8train -10
Bottom x 1070) 3.5
Test 12(a
m&‘t'ﬂ%q.ft.) 6,82
Top (Strain -19.5
Bottom x 10'6) 23.5

2.26
=25
32.5

14,90

50

4,48
-12.5
17

L. 52
"1205
27.5

10.76

14,5

14,60

52

12,08

W, 5

4,72

. =h0

48

734

25.5

739

32.5

15.23
-22.5
20.5

22,05
-51.5
85.5

7.02

25

10.15

4.5

9.99

b5
8.48
=7.5
14

29.80

103.5

k.32
-170 5
14

Ly, 7l
=20
20

38.20
-113
137



