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8. COMPUTER PROGRAM AND THEORETICAL RESULTS 

8.1 Computer programme 
The computer programme 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 M's (shell and 

edge beam particular integrals) for vertical load and radial 
load asymmetrically distributed over the transverse span. 
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TITLE 
DOUBLY CURVED SHELL RADIAL LOAD(A) U474 J C SCRIVENER 

CHAPTER I 
B"» I 5 
E"54 
C-4 
F-»IO 
A-*7 
D"*3 0 
G-S 
i)K = o(1)5 
Cnv32K+i38+Y« 
dnv-izk+yn 
J— 0(1)3 
ENT> 4J+CTT 
Fny8j+D« 
1 = 0 ( 1 ) 1 
QW16I + en 
H W 4 I + Fn . 
H n = x x 5 ( Q n , 4 ) 
REPEAT 
REPEAT 
REPEAT 
PSA 
Anvxn+208 

2 4 0 
COTYFT+272 . 
B « = X i 5 ( A n , 3 2 ) 
c n = x i 7 ( A n , 8 ) 
E9=E8E8 
EIO=XSQPT(EAEA+E6E9) 
EII=XSQPT(O.5E10-0.5E2) 
E I 3 =XSQRT (O .5E10+0 . 5E2) 
EI3= 2 E 4 / E 8 . 
El 4 = 1 / E 7 
EI 5=E 14E I 4 
EL6=XDIVLDE(I2E3,12C+CCCE3E9) 
EI 7=XSIM(O.$N£) . 
EI8=CCCE8/I3 

EI 9=EOCEI5/6 -
E2o=CC- . 
ezI=2E0/E20 
1 = 0 ( 1 ) 1 5 
B U o 
REPEAT 
Bo=-I 
B5=-Ei9 

• BI0= 1 



Bi 5= B5 
X 7 ( U « ) B O , 1 6 
B o = ~ E i s / C 
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D i i = D i i - D i a . 
2 ) D i 3 = D I I D i o 
J = 0 ( 1 ) 1 
K = I - . 3 J 
I — 0 ( 1 ) 1 5 
BI = 0 
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F O = K E I I + E 8 
F i = K E 1 2 _ E 1 
F 3 = : X S Q R T ( F O F O + F I F I ) 
F i = XS,QRT(o o 5 F 2 - 0 . 5F0 ) 
Fo= XSQRT(o o5F2+O0 5F0) 
A « y i 6 J R + l 6 J + V » 
PSA 
L= o ( I ) R 
J U M P 6 , Q a > 1 
J U M P 6 , L - R 
J U M P 7 , L > T 
6 ) C o = L D 1 3 / R 
C i = X C O S ( C 0 F 1 ) 
C 3 = X S I N ( C o F I ) ' 
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VARIABLES1 
i ) J U M P a , N * 0 
J U M P s , J - x 
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NEWLINE.. 
P R l N T ( E ) o , 5 
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NEWLINE 
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NEWLINXE 
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p R I N T ( A i ) o , s 
P R I N T ( A s ) o f 5 
P R I N T ( A 3 ) o , 5 
NEWLINE 
PR INT(A4) 0 » 5 
PRINT(AS)O,S 
PR I N T ( A 6 ) o , 5 
PRINT(A7)O,S 
NEWLINE- -
PR I NT ( QO ) O, 5 
pRINT(QL-)O,S 
2 ) F 2 = F O F O 
F 3 =F IF I 
F4=F3-F3 
F5=XDIYIDE( I ,F2+F 3 ) 
F6= 2 F o F i 
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BI J = B9 
B I 3 = - K F I 
B l 3 = - K F O 
BI 4 = ~ B I 2 
BI 5 = 8 1 3 
dnvcn+^z 
X 7 ( D n ) B o , 1 6 
J U M P 5 , S = 1 
Bo = F 4 
B I = ~ F 6 . 
B 2 = B O 
6 3 = - B I 
B 4 = O 
B5 = K . 
B 6 = o 
B 7 = - K 
B 8 = 2 K F 6 
B 9 = a K F 4 - K E 8 
B i o = B 8 
Ei i = - B 9 
BI 2 = ~ K F 1 
Bi 3 = - K F O 
B i 4 = — B I 2 • 
Bi 5 = B I 3 

E M V D W + 3 2 
X 7 ( E n ) B O , 1 6 
J U M P 5 , S = 2 
B o = i 
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8.14=0 
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I = o ( 1 ) S 
mv 1 6 i + u w 
D w y 3 2 I + Cw 



Fnvi6IR+i6l + Qn 
D « = X 2 6 ( H « F D « , 4 , 4 
L = O ( I ) R 
J U M P 6 , Q 2 > I 
J U M P 6 , L = F 
J U M P 7 , L > T 
6)Ef1vx6L+An 
Bnv i 6L+Fn 
BTT=X 26(DFC,EH,4,4 
7 ) R E P E A T 
R E P E A T 
ACROSS8/1 
P S A 
C L O S E 
v?/ »'/ vV vV J/ vV «lV ylr *X/ **/ 
A . ;<. . B .̂ 'v /f\ .1 •> -B A >> 

C H A P T E R 3 
V A R I A B L E S I 
1 ) I = o ( i ) 1 5 
Bl = o 
R E P E A T 
K=O( 4 ) 4 

B o = - A K E 8 
B I = ~ A K / A 
B 5 = - A ( K + I ) E 8 
B I O = - A ( K + 2 ) E 8 
Bi5-A(K+3) 
Anvj2K+U« 
X 7 ( A « ) B O , 1 6 
R E P E A T 
bnvun+16 
cnv Y m - 2 0 8 
B n = x i 5 ( c h , 32). 
J = o ( l ) l 
D n v 6 4 J + U ^ + 6 4 
FnvI6JR+i6J+WN 
K = O ( I )I 
FJW I6KR + FW 

3 2 K + D « 
I = O ( I ) I 
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Anvi6I 
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R E P E A T 
REPEAT 
R E P E A T 
X?7W W 7 J + 1 2 8 R + 1 3 8 
K = o ( i ) S 
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Dnvo2K+ xn 
J=o(1)3 
env^j+cn 
Fnv8j+Dn 
I=o(I)I 
G>nv 16 I + En 
H«l>4 I + F« 
H«=Xi5(Qb,4) 
REPEAT 
REPEAT 
REPEAT 

AnyYn+272 
U«=X15(ah,64) 
Dnt>Xn+ 128 
U«=X28(DH,8,8) 
BnvYn+i 28 
AnyYn+464 
A«=X26(U«,Bn,8,8,8) 
CnvXn+64 
Cn=X26(Y«,Cn,8,8,8) 
Cn=x26(cn,An, 8,8,8) 
F«yY«+6 4 
QWYn+528 
C1«=X26(Ch, Fn, 8, 8, 8) 
Q4= XMOD(Q2) 

Anvxn+i28 
Fof16P+16 
1=0(1)15 
Bl = o 
REPEAT 
D5=1/Co 
D6=i/Qx 
J=o( 1 )P 
JUMP6,J^o 
Di= 1 
D2 = O 
JUMP7 
6)JUMPS, J^P 
Di = o 
D2=I 
JUMP 7 
8)DO=O.5JDE7/P 
Di = XCOS(Do) 
D2=XSIN(DO) 
7)D3=DaEi4 



D4=DIEI5 
B O = D 3 

B 5 = D I 
Bio=DI 
Br 5 = D I 
Bnvi6J+An 
x 7 ( B n ) B o , 16 
B O = D 3 D S 
B5=-D4D5 
B i 0 = 8 5 
B I 5 = B 5 
CwBn+Fo 
x 7 ( c n ) B o , i 6 
J U M P 5 , S = i 
B o = D i 
B5 = Dx 
B i o = D a 
Br 5= D 2 
D w C n + F o 
X 7 ( D n ) B o , 16 
J U M P 5 , S = 2 
B o = D r 
B 5 = D 2 

B i o = D r . 
BR 5=D3D5 
Env£>n+Fo 
Xn(En)BO,16 
5)JUMP2,Q4>3 
B o = ~ D 4 
8 5 = 8 0 
Br 0 = B o 
B r 5 = E r 4 D 2 
F«yC«+3Fo 
x 7 ( F n ) B o , 1 6 
B o = D 3 D 6 
B5=«D4D6 
Br 0 = 8 5 

B I 5 = 135 
QnvFn+Fo 
x 7 ( Q n ) B o , 16 
2 ) R E P E A T 
A C R O S S 1 / 4 
P S A 
X C O S 
P S A 
C L O S E 
vV v»/ sV vV J/ vp 4 
'h .f. 'S -T» ' 'f o -N 
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C H A P T E R 4 
V A RIABLESI 

JUMP?,, N^O 
NEWLINE 
CAPTION 
RADIAL LOAD OVER WHOLE SURFACE (2) 
NEWLINE 
2 ) C o = X DI V I D E ( 4 E 1 7 , N £ ) 
Ci = CoE 16W 
J = o ( i ) 15 
BJ=o 
REPEAT 
B 2 = ~ C C I / B 
E 4 = C I / A 
B 5 = -CIE 8 
JUMP 5 , S = 1 
B 9 = C I E I 8 
Bi O=-E7 B9 
JUMP 5 , S = 2 
Bi 2 = 8 2 
6 1 3 = 6 1 0 
B i 5 = - C I E 7 
5)Anvun+64 
X 7 ( A n ) B o , 1 6 . 
J = o ( 1 ) 15 
BJ=o 
REPEAT 
Cl=AAE8 
C i = X D I V I D E ( C o C i f C 1 - 1 ) 
BI=XCI 
Bo=~Bi /A 
85 = YC1 
B 4 = - B 5 / A 

Anvi6R+un+112 
X 7 ( A « ) E o , 1 6 
E « f i 6 R + U « + 9 6 
K = o ( 1 ) 1 
Cnv&K+En 
Bnv^K+vn 
J = o ( 1 ) 1 
ani>4j+cn 
An-xi5(Bn, 4) 
REPEAT 
REPEAT 
ACROSS 1/5 
PSA 
CLOSE 

«V vV •)/ \1t M > vU 

f«% ,,•>.';»«•>. /N 4-. <'> f'> '"> 



C H A P T E R 5 
V A R I A B L E S ! 
i) A W 3 2R + UH+96 
Bnv\in+ 16R+96 
D n y e n + 8 
cnvYn+528 
AM=Xa6(Cfc,D«,8,1,8) 
E n y A n + 8 
E « = X 3 6 ( Y h , B n , 8 , 1 , 8 ) 
E H = X i a ( A « , E H , 8 ) 
Cnt>B«+ 16 
A n = X i 1 ( C h , E n , 8 ) 
E « = X 2 6 ( U f i , D « , 8 , 1 , 8 ) 

Any Ytt+2o8 
BMVYM+336 
D n y Y n+400 
JUMP8.NK0 
Bn=Xi9(An,Qo,8) 
D n = x i 9 ( A n , Q i , 8 ) 

8)Anvxn+64 
A«=X26(AHfB«,8,8,8) 
Fnyun+32R+i12 
F n = x 2 6 ( X n , D n , 8 , 8 , 8 ) 
F n = x i 1 ( A h , F n , 6 4 ) 
CnyYn+272 
A n = x i 5 ( c n , 6 4 ) 
A n = x 2 8 ( F n , 8 , 8 ) 
Enyun+32R+96 
A n = x 2 6 ( A n , E n , 8 , 1 , 8 ) 
cnvxn+72 
C « = X a 6 ( B « , A n , 8 , 1 , 8 ) 
B n y Y n + A 6 4 
C n = x 2 6 ( B n , c n , 8 , 1 , 8 ) 
E n y E n + 8 
C n = x i 2 ( c n , E n , 8 ) 

znyxn+g6P+224 
N E W L I N E 
N E W L I N E 
C A P T I O N 
F O U R I E R S E R I E S T E R M 
P R I N T ( N ) 2 , o 
J U M P 3 , Q 4 > 3 ' 
BnyXn+96 
B n = x 2 6 ( o n , A n , 8 , x, 8 ) 
cnvxn+80 
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C«=X 26(XFE,B« ,8 ,1 ,8 ) 
dnvi6R+UW+ii2 
AWt>XW+88 
AW= x 11 (ch, dn, 8) 
QWfDW+8 . 
Fwyxw+io/r ' 
FW= X 11 ( BW, QW, 8) 
AwwXw+i 12 
Dnt»AFo+XW+ 128 
1=0(1)1 
NEWLINE 
JUMPI2 ,N*Q 
J U M P I 1 , 1 = 1 
CAPTION 

Ni Mi M 2 M3 

JUMPi2 
11)CAPTI ON 

• U W V 0 
1 2 ) eflv J Fo+ DW 
FWf 8P1 + 81+ ZW 
M=o(1)1 
NEWLINE • 
JUMP 4,M=o 
JUMP 5 , 1 
J U M P i o , N P Q 
CAPTION ' 
R.H.EDQE BEAM 
NEWL1NE 
JUMPio • 
4)JUMP10,N*Q 
CAPTION 
L .H.EDQE BEAM 
NEWLINE 
xo)CWWXW+8 8+4M+16 I 
HWfAMP+4M+FW 
J = o ( 1 ) P 
Bnv16J+EW 
AW= X 26(BW, C W , 4 , 1 , 4 ) 
J U M P 6 , Q 
qnvan 
JUMP 7 

6)QWf4J+HW 
J U M P 9 , N * 0 
BWWYW+208 
GM=Xi5(EM,4) 
9 ) QW= X11 ( QW, AW, 4) 
JUMPa,N^Q 
7)NEWLINE 
PR I N T ( J ) 3 , o 
X6(Q«)BO,4 



t 
- 231 -

SPACE 
SPACE 
SPACE 
L= o ( i) 3 
PRINT(RL)o,2 
REPEAT 
2)REPEAT 
5) REPEAT 
REPEAT 
3)ACROSS 1/6 
PSA 
CLOSE 
0> vV vV Or s\j vl/ vV .1/ O' 
/,\ /js , S ^ iL /> •?> 

CHAPTER6 
VARIAELESl 
i)Hnfi6P+Zn+i6 
I = o (1 ) S 
NEWLINE 
NEWLINE 
PRIMT(1)i,o 
NEWLINE 
JUMP9,N^Q 
JUMP 13,1 = 1 
JUMP 11, 1 = 2 
JUMPl2,1=3 
CAPTION 

N12 R 2 
J U M P 9 
13)CAPTION 

U w 
JUMP9 
11)CAPTION 

NI ML 
JUMPg 
13)CAPTION 

N2 Qi 
9)NEWLI ME 
Cnvi6IR+16I+Wft 
DW4PRI+4PI+4RI+4I+H« 
L= o ( 1) R 
JUMP6,C2>I 
JUMP6,L=R 
JUMP7,L>T 
6)NEWLI ME 
N E W L I N E 
PR I NT(L)2,0 
MEWL I ME 
Fn v x n +112 
knv16L+CK 
EnvXn+7 2 
Fn=x26(An,En,4,1,4) 



E W E N + 4 
B O T 6 4 R + A N + 6 4 

A N W F N + 4 
An=x26(pn,En,4,1,4) 
F«=Xii(F«,An,4) 
Bm>4RIQ3+4LQ3+4l + V« 
An=x11(F«,Bn,4) 
JUMP8,0=Q 
X6(An)Bo,4 
NEULINE 
CAPTION 

M=o(1 ) 3 
PR I NT ( BM ) o , a 
REPEAT 
8)B»yIFo+Xn+128 
J=o(I)P 
E W I 6 J + FN 
F n y x n + i 2 o 
Fn=x26(En,An,4,1,4) 
jump4,O*q 
Q ; W F N 
J U M P S ' 

4) Q W 4 P L + 4 L + 4 J + D n 
JUMPIo,N^O 
E n y y n + 2 o 8 ' 
G « = X I S ( E « , 4 ) 
i o ) G s n = x i i ( q n , F n , 4) 
JUMP3 
5)NEWLINE 
PRINT(J)2,O 
X6(qn)Bo,4 
SPACE 

S P A C E 

SPACE 

M= o ( 1 ) 3 ' 
PRlNT(BM)o,3 
REPEAT 
3)REPEAT 
7)REPEAT 
REPEAT 
HOOT 

MEWL INE 
NEWLINE 
NEWLINE 
JUMP2,N*Q 
ACROSS I/o 
2)ACR0SS3/o 
PSA 1 

CLOSE 



C H A P T E R o 
V A R I A B L E S i 
I ) H A L T 
R E A D ( P ) 
R E A D ( R ) 
knv16PR+176R+128P+1200 
J U M P 9 , 7 6 8 O > A N 
PR I N T ( A W ) C , 3 
END 
9 ) R E A D ( E ) 
R E A D ( F ) 
N E W L I N E 
YflVo 
1 = 0 ( 1 ) 1 5 
BI = o 
R E P E A T 
C o = E 
I = O ( I ) I 
J = i - a l " 
J U M P 1 o , C o > 1 . 5 7 0 8 
x 3 ) C i = J C o 
J U M P i 2 
1 0 ) J U M P I 3 , C O > 4 . 7 I 2 4 
C I = J C O - J £ 

1 2 ) B o = 1 
B 5 = X C 0 S ( C I ) 
B 9 = X S I N ( C I ) 
B 6 = - B 9 
B r o = B 5 
Bx 5 = 1 
knv 16 I+Yn 
X 7 ( A « ) B o , 1 6 
Bnvkn+^2 
Bn= x 16 ( An, 4, 4) 
C o = F 
R E P E A T 
I = o ( x)15 
BI = 0 
R E P E A T 
! = O ( 1 ) 1 

J = i - a ! 

B 5 = - J 
B I o = ~ J 
Bi 5 = J 
knv16 I+Yn 
B N Y A N + 6 4 
x 7(en ) B o ,16 
Bn=x26(Bn,An,4,4,4) 



R E P E A T 
R E A D ( Q ) 
R E A D ( H ) 
R E A D ( U ) 
R E A D ( V ) 
R E A D ( A ) 
R E A D ( B ) 
R E A D ( C ) 
R E A D ( D ) 
I = o ( i ) 3 1 
EI = 0 
R E P E A T 
1 = 0 ( 1 ) 2 
A N P 6 4 L + I 4 4 + Y N 
X 7 ( A « ) E o , 3 S 

R E P E A T 
E 9 = I / A 

1 = 0 ( 1 ) 1 5 
•BI = 0 
R E P E A T 
C o = Q 
C i = H 
I = O ( I ) I 

J = I ~ 2 I 
B o = 1 + C 1 E 9 
BI = CI 
B 2 = - J C o 
85= 1 
B 7 = - B 2 

B I O = 1 
BI I = BI 
BI 5= 1 
C o = U 
C i = V 
Anv^S, I + 256 + Yn 
X 7 ( A n ) B o , 16 
Dnv16I+32+Yn 
A n = x 2 6 ( D n , A n , 4 , 4 , 
D n = x i 5 ( A n , 1 6 ) 
C « f 4 8 1 + 1 9 3 + Y « 
EnvYn+208 
C n = x i 7 ( E n , 4 ) 
C N = X 2 8 ( D N , 4 , 4 ) 
R E P E A T 

E o = 1 . 7 3 2 0 5 0 8 
E i = X D I V l D E ( E o , A C ) 
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E 2 = E I E X 

E 3 = B B 

E 4 = X D I V I D E ( E O , B C ) 

ES = B-A ' 

E 6 = X D I V I D E ( 4 E 2 E 5 E 5 , E 3 ) 
READ(W) 

R E A D ( X ) 

R E A D ( Y ) 

R E A D ( O ) 

R E A D ( Q ) 

R E A D ( S ) 

R E A D ( Q 2 ) 
T = X 1 N T P T ( • 5 R ) 

J=O( 1 ) 7 
R E A D ( A J ) 

REPEAT 

\}nv YFT+592 
4 ) R E A D ( Q O ) 

R E A D ( Q L ) 

N = 0 ( 2 ) Q 
E 7 = N £ / D 

E 8 = E 7 E 7 

E I O = X D I V I D E ( I , E 9 E 9 - E 8 ) 

E x I = E 9 E I O 

Co = Q 
C i = ~ H 
1 = 0 ( 0 ! 
B o = E i o E 8 
B I = B O E 9 

B 2 = O 

B 3 = O 

8 4 = 0 i E 1 I - C I B O - E I X 
B 5 = - B O 
B6=o 
B X 7 = o 
B 8 = ~ C o B o 
B 9 = -C o B I 
B I O = B 5 + C I B I 

B I I = - B I 

BI 2 = C O E I I 
Bi 3 = ~ B 8 , 
Bi 4=E 1 i - C 1 Bo 
% 

Bi s = Bo 
C o = - U 
C i = ~ V 
Bnvi6 I + 6 4 + Y f t 
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C N V B N + ^ Z 
D W 4 8 L+1 3 8 + Y?I 

X 7 ( C « ) B o , 1 6 

D « = X a 6 ( C « , B » f 4 , 4 , 4 ) 
REPEAT 

A C R O S S 1 / 1 

3 ) R E P E A T 

XCOS 

PSA 

CLOSE 
•J/ «lp» \t/ \t/ \t/ \»> \V» <il, »V 'I* •.'/ O/ 
.•N 'N . »> /h .5 sr- s> A a* o 

8.1.1 Vertical Load - Chapter Q 

CHAPTER4 

VARIABLES 1 
1 ) G 3 P 1 
J U M P 3 , N * 0 . 
NEWLI ME 
CAPTION 
VERTICAL LOAD OVER WHOLE SURFACE 
NEWLINE 
3 ) E 2 2 = l / A 
E 2 3 = I / B 
E 2 4= E 2 2 E 2 2 

E2'5=E23E2 3 
E 2 6 = E 8 + E 2 5 . 
E 2 7 = E 8 + E 2 6 
E 2 8 = E 8 + E 2 2 E 2 3 
E 2 9 = E 2 4 E 2 5 - E 9 
E 3 O = 1 2 / E 2 0 

E 3 I = E 2 6 E 2 6 
E 3 2 = X D I V I D E ( E 3 O E 2 9 + E 2 7 E 3 I , E 3 1 E 3 1 + E 3 0 E 2 5 E 2 8 E 2 8 ) 

E5 4=XDI V I D E ( 4 E 1 7 Ŵ  N£) 
E3 3=E 5 4E2 5 2 
E3 4= XDI V I D E O S 4 E 2 7 E 3 3 - E 3 i E 3 3 B , Q o C E 8 E 2 8 ) 
E3 2 = E3 3 ~ E 5 4 
E 3 5 = Q o E s o C / I 2 
E 3 6 = B E 3 4 
E 3 7 = E 3 2 E 2 3 E I 5 . 
E 3 8 = E 3 5 E 3 6 
E 3 9 = E 3 8 E 7 
E 4 O = E 3 8 E 2 5 
E 4 I = E 3 9 E 7 
E 4 2 = E 3 8 E 2 3 
E43=—E 42 E 7 

E 4 4 = ~ E 3 9 E 2 6 
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E 4 5 = ~ E 4 2 E 2 6 
E 4 6 = E 4 4 ~ E 3 9 E 2 5 
E47=~'E42E2 7 
E 4 8 = E 3 3 B 
E 4 9 = E 4 8 / C 
E 5 O = E 2 3EL5E3 2 / C + Q O E 3 6 E 2 2 
E 5 I = E 8 E 3 6 Q O 
E5 3=—E8 B E 4 9 - E 51 
E 5 3 = E 5 I E 2 3 
E 5 4 = E 7 E 3 6 Q O 
L = o ( i ) R 
J U M P 6 t Q 2 > x , 
J U M P 6 , L = R 
J U M P 3 , L > T 
6 ) C o = L D I 1 / R 
C i = - - E + C o 
C 3 = X C 0 S ( C x ) 
,C3 = X S I N ( C I ) 
B o = E 3 2 C 3 
6 i = E 4 7 C 3 

B 2 = E 4 8 C 2 
B 3 = E 4 O C 2 
Anv^L+Vn 
X 7 ( A « ) B O , 4 
BO=E5OC 3 

B i = - E 5 I C 2 
B A = E 5 A C 3 
B 3 = E 5 3 C 3 

B W 4 R + A 7 1 + 4 . 
X 7 ( B W ) B O , 4 
J U M P A , S = I 
B O = E 3 7 C 2 
B X = E 4 I C 2 
B 2 = E 4 6 C 2 
B 3 = E 4 3 C 3 

cnv 4R + Bn+ 4 
X 7 ( C ^ ) B o , 4 
J U M P A , S = A 

Bo=E 4 8 C 2 

E X = E 4 4 C 2 

E 2 = E 4 5 C 3 
B 3 = - E 5 4 C 2 

Dnv4R+CM+4 
x7(d?i)bo,4 
2 ) R E P E A T 
J = O ( I )I5 
B j = o • 
REPEAT 
C i = A A E 8 
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C i = X D I V I D E ( C o C i , C I ~ I ) 
B I = X C I 

Bo=—Bi /A 
B 5 - Y C 1 
B4=-B5/A 

knv16R+UW+112 

X 7 (A W ) B o , 1 6 
Env16R+UW+9 6 
K = o ( i ) 1 
Cnr8K+EW 
Dwy a R K+ 4 K +V n 
J = o ( I ) I 
A W L 4 J + C W 
B n y 4 R J + D W 
A n = x 15 ( B n , 4) 
REPEAT 
REPEAT 
A C R O S S 1 / 5 
PSA 
XCOS 
PSA 
CLOSE 
•V \'r \U \W vl/ \V Kir Kir vl» 

o .-> .v. /,•« j*. <-;>» ,4» «r •'»*• -i> 

8.1.2 Radial load asymmetrically distributed over 
transverse span - Chapter Q 

C H A P T E R 4 

V A R I A B L E S I 

I ) C 3 N 

J U M P 3 , N ^ O 

N E W L I N E R 

C A P T I O N 

R A D I A L A S Y M M E T R I C T R A N S V E R S E L O A D ( 2 ) 

N E W L I N E 

3 ) E s 3 = i / A 
E 2 3 = C / D I 3 

E 2 4 = E 2 2 E 2 2 

E 2 5 = E 2 3 E 2 3 

E26=E8+E25 
E 3 7 = E 8 + E A 6 

E A 8 = E 8 / B + E 2 2 E 2 5 

E 2 9 = E 2 4 E 2 5 ~ E 9 
E 3 o = 1 2 / E 2 0 
E 3 I = E 2 6 E 2 6 
E3 2 = X D I V I D E ( - E 3 O E 8 E 2 8 , E 3 I E 3 I + E 3 O E 2 8E2 8) 
E 3 3 = X D I V I D E ( I 6 E I 7 W E 3 2 E 2 3 , N £ £ ) 
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e 34=xdlvlde(-e 3ie 3 3,QoCE8E 28) 
E3 5 = QoE20C/l2 
E 3 6 = E 3 4 / E 2 3 
E 3 7 = E 3 3 E 2 3 E L 5 
E 38=E 35E 36 
E3 9=E38E7 
E40=E 38E 2$ 
E4i = E 3 9E7 
e42=e 38e 2 3 
E 4 3 = - E 4 2 E 7 
E 4 4 = - E 3 9 E 2 6 
E 4 5 = - E 4 2 E 2 6 
E46=E44-E39 E 2 5 
E 4 7 = - E 4 2 E 2 7 
E 48=E 3 3/E2 3 
E 4 9=E48/C 
E5O=E49EX 5E25+Q0E36E22 
E5i=E8E36Qo 
E 5 2 = - E 8 E 4 9 - E 5 I / B 
E 5 2 = E 5 2 / E 2 3 
E 5 3 = E 5 I E 2 3 
E5 4=E7E36Qo 
l=o(i )r 
jump6,Q 2 >I 
jump6,l=r 
jump2,l>t 
6)Co=l/r-#5 
ci=£Co 
c 2=xsin(c I ) 
c 3=xcos(c I ) 
Bo=-e3 3 c 3 
bl=~e47c3 
b 2=e48c 2 
b 3=e4oc 2 
an^l+vn 
x 7(An)Bo,4 
Bo=e 50c2 
bi=-e 51C2 
B 2 = « E 5 2 C 3 
b 3=-e5 3c 3 
B N ^ 4 R + A N + 4 . 
x7(Bn)Bo,4 
jump3,s=i 
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BO = E 3 7 C2 
B l = E 4 i C 2 

B 2 = E 4 6 C 2 

B 3 = — E 4 3 C 3 
cnv4R+Bn+ 4 
X 7 ( C n ) B b , 4 
J U M P 2 , S = 2 
BO = E 48C 2 

B I = E 4 4 C 2 
B 2 = - E 4 5 C 3 
B 3 =— E 5 4 C 2 
Dnv4R+cn+4 
X 7 ( D ^ ) B b , 4 
2 ) R E P E A T 
J = O ( 1 ) 1 5 
B j = o 
REPEAT 
C l = A A E 8 
C I = X D I V I D E ( C O C I , C I - I ) 
BxaXCx 
B o = - B x / A 
Bs=YCi 
B 4 = ~ B 5 / A • 
Anv16R+U7H1x2 
X 7 ( A « ) B O , 1 6 
Env16R+IW+96 
K = O ( I ) 1 
cnv8K+En 
D W 4 R K + 4 K + V M 
J = O ( I ) I 

Anv4J+Cn 
Bnv4RJ+Dn 
An- x 1 5 ( B n , 4) 
REPEAT 
REPEAT 
ACROSS 1 / 5 
PSA 
XCOS 
PSA 
CLOSE 
xttnttxztttt 
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8 .2 Data Tape 
The data required for the calculation of a shell 

consists of 29 numbers. The following table gives these in 
their correct order. 
Computer Symbol 
Programme as used 
Symbol in Theory 

Comments 

R 

E 
F 
G 
H 
U 
V 

R 

P + 1 = number of transverse sections 
where results are required, 
o represents mid-span, P represents 
gable end, P £ 1 and an integer. 
R + 1 = number of longitudinal sections 
where results are required. • 
o represents L.H„ shell edge, R 
represents R.H. shell edge, R̂ s-1 and an 
integer. 

See Section 8,2,1 

aL? ar' horizontal distance from the 
shell edge to the edge beam centroid 
measured positively away from the shell 
for left and right hand edges respec-
tively 5 b^, br, 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 
Programme 
Symbol 

A 
B 
C 
D 

W 

X 

0 

Q 

G, 

Symbol 
as used 
in The orj 

R a 

t 
L 

G. 
G. bL 
G br 

Comments 

Positive if arching upwards 
I . - I > 0 

R<3 R A ° 

Shell thickness 
Longitudinal span, i.e., from gable 
to gable. 
Shell load/unit area 

positive 
downwards 

Left hand edge beam 
load/unit length 

Right " 11 " 11 

( Fourier series terms 
( 
( 1st term to be calculated 0 ( „ 

( Last " " " " © 
If 0 = Q, print out is for term 0 
If 0 V- Q? print out is for sum of 
terms 0 to Q. 
0, Q odd integers and £ 1 . Q >>0 
S = 1 Shell calculations for n, u on. 
S = 2 11 " n, u, p or 
S = 3 " " " n, u, p, 
(G^f^3? deletes edge beam calculatic. 
G ^ 1 calculates for all sections 
around arc. 
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Computer Symbol" ' ' "*" 
Programme as used Comments 
Symbol- In Theory _ , 

A, edge beam cross sectional area 
I^j 2nd moment of area about horizontal 

axis through centrold 
Ip, 2nd moment of area about vertical 

axis through centroid 
twisting moment of inertia 

Young's Modulus of shell 
Young's Modulus of edge beams 

8.2.1 E and F for Data Tare 
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, 9 , as defined in 
Section 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 

O 

A', 

A 
A 
3 
k 

"5 
A, 

7 

A 
I-

G 

- 7 
A ) 

) 
I-, ) 

2 ) 

3 ) 
E_ 

L . H . 

edge 

R.H. 
edge 

G 1 E. b 
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to the right hand shell edge, measured clockwise. 
Fig. shows S and F and gives values of 9, 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 theoretical results of computer 
calculations on the test shells. 

Section 8.3.1 is a typical print out of results and 
explanations are given beside the results. 

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

(a) in the cycles, L = 0(l)R 
where R = 16 

insert Jump 2, L = 1 
Jump 2, L = 2 
Jump 2, L = 
Jump 2, L = 6 
Jump 2, L = 7 
I . . 2) Repeat 

Hence, for these values of L, no calculations were 
conducted. 
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FIG*47 R E L A T I O N S H I P OF <j> , E & F. 
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(b) In the cycles, J = 0(1) P 
where P = 8 

insert Jump 3? J = 1 
Jump 3) J = 2 
Jump 3? J = 
Jump 3, J = 5 
Jump 3? J = 6 
I 

3) Re peat 
Hence, for these values of J, no calculations were 
conducted. 

The s lections contains 
8.3.1 - Dead load on 
8.3.2 - Test A 
8.3.3(a) - Test B, J3 = 

(b) - Test B, J3 = 

(c) - Test B, J3 = 

8.3.^(3) - Test 7? J3 = 

•(b) - - Test 7, 
(c) » Test 8, J3 = 
(d) - Test 8, J3 = 

8.3.5 - - Test D, *3 = 
8.3.6(a) - Test E, J3 = 

(b) Tost E, J3 = 

8.3.7(a) - Test F, J3 = 

'(b) - Test F, X3 = 

I N ^ 
. , 1+ 

.1677 in* 

.00522 in* 

.1677 in^ 

.00522 in* 
' h. 

.00522 in 

. 2 0 9 Q I N * 

.00522 in* 

.209^ in* 

.00522 in* 

A E s = 5 A x 106 lb/in2 
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8 . 3 . 1 Dead load on shell (vertical load) 

H, U, V; A, B, C. D: W, X (Data in order « 0 E, F; G 3 J 

2 . 3 2 8 0 0 , 

AQJ A^, A 
2 . 3 2 8 0 0 , - 1 2 D 3 2 8 0 0 , - 1 

1 . 2 5 0 0 0 , - 1 0 . 0 0 0 0 0 , 0 

- 1 . 9 3 0 0 0 , 2 1 . 9 0 0 0 , 2 
— 6 . 5 0 0 0 0 , - 2 ) 1 . 4 2 0 0 0 , - 1 

5 . 0 0 0 0 0 , - 1 1 . 6 6 7 0 0 , - 1 

5 . 0 0 0 0 0 , -1 1 . 6 6 7 0 0 , - 1 

3 . 3 0 0 0 0 , : 6 3 E O O O O O , 7 

2 ' 3 ' QJ 

1 . 2 5 0 0 0 , - 1 

7 a 5 0 0 0 0 , - I 
1 . 4 2 0 0 0 , - I 

2 . 6 1 0 0 0 , - 3 

2 . 6 1 0 0 0 , ) — 3 

VERT ICAL LOAD OVER WHOLE SURFACE 

A 

F O U R I E R 

L . H . E D G E 

0 
1 

S E R I E S 

NI ( N , ) 

BEAM X 

7 * 5 3 > s 
1 . 8 6 , - 7 7 

TERM 

MI 

NO. 
( M X ) Ma 

( M 2 ) 

- 4 O I 9 , 2 

- 5 . 4 0 , - 7 8 

U 

L . H . E D Q E BEAM 

W < T ) V 

2 . 2 9 , 

( U p ) 

O 
7 7 

6 ' 7 G 0 ; 

O . 0 0 0 0 0 , 
1 . 0 6 7 5 0 , 

5 . 2 2 0 0 0 , 
5 . 2 2 0 0 0 , 

Y . 
? \ 

G I ) 

(Powers of 10 
beyond comma) 

^DATCX 

•3 ) 
) 

U3 /T7 

0 

(m 3) 

7.78,-78(Mid Spcv 
- 4 . 0 7 , I(Gable) 
( ® P ) 

0 
1 

- 6 . 5 4 , - 7 4 9 , 6 8 , - 2 ~ 3 « 3 8 , - 2 8 . 8 3 , - 3 ( M I D SPA*) 

- 1 . 5 3 , - 2 1 . 2 2 , - 7 4 -4023,-75 1.12,-75(Gable) 

NIA 

( N A P ) 

R2 

) 
N2 

(np) 

M 2 

(mp) 

0 
1 

0 
1 

0 
1 

0 
1 

1 . 8 6 , - 7 7 
2 • 2 2 , I 

I . 9 2 , - 7 7 
1.23, I 

- 7 . 3 6 , - 7 8 

" 2 . 2 2 , I 

07 

73 

1.69 
10 7 3 

I . 8 0 , - 7 7 -1O 82 
1 O 9 0 , - 5 1 . 7 3 

• 4 . 0 7 
1 0 7 3 

O 
"77 

O 
•77 

•1.04, 
1 • 73 »' 

O 
'77 

O - I . 2 0 , I 
•77 1 • 73 j~77 

- 6 - 1 . 6 1 , 1 
'77 1 0 7 3 j "77 

- I 
1 

0 4 , 

7 3 »" 
O 

•77 

- 6 . 6 1 
1 . 7 3 

2 . 6 5 

1 . 7 3 

3 . 2 2 
1 • 7 3 

• 6 . 6 1 
J«73 

- 7 7 )SACJ| 

)edgc. 

"77 ^ ©.RC 

•77 

- 1 
'77 

1 )A. 
) 2 arc 

)R.PL 
) she JI 
)edge 
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U 
(u ̂  

W v 0 2 

(UY ) ^ ) ( v 

0 1 

0 
1 

0 
1 

0 
1 

• 8 . 2 3 , - 7 5 

• 2 . 4 2 , - 7 4 
'4-55, - 2 

• 3 . 0 4 , - 7 4 

•5« 7 0 , - 2 

7 5 , " 2 - 5 * 5 5 
1 * 3 9 

2« 57 
4 . 0 4 

3 • 32 
5 - 0 7 

- 8 . 2 3 , - 7 5 8 ' 7 5 
• 1 . 5 5 , - 2 1 . 3 9 

- 7 5 - 8 . 5 7 , - 7 6 

- 1 
•75 

• 3 . 4 8 , - 2 

• 5 * 3 3 , - 7 6 

8 . 8 3 , - 3 

1 . 5 1 , - 7 6 

5 * 7 5 , " 3 
1 . 0 3 , - 7 6 

- 1 3 * 5 0 , - 8 " 5 * 9 4 , - 9 
- 7 5 1 * 7 5 , - 7 7 6 . 8 5 , - 7 8 

" 7 5 
5 * 5 5 , " 2 
8 . 8 3 , - 7 6 

• 8 . 8 3 , - 3 

• 1 . 2 6 , - 7 6 

NX 

fa 9 
MI 

(m a) 

ri Mia 

0 
1 

0 
1 

0 
1 

0 
I 

- 4 0 57 
1 * 7 3 

• I . 5 6 
1 "73 

• 2 . 1 4 
1 4 73 

• 4 . 5 7 

1 4 73 

O 
~ 7 7 

1 
- 7 7 

1 
'77 

0 . 7 9 , O 
1 . 7 3 , - 7 7 

1 4 7 3 , - 7 7 
•2.20, - 1 

2 . 5 8 , 1 1 . 7 3 , - 7 7 
1 4 7 3 , " 7 7 - 2 . 3 2 , O 

"77 

3 . 2 4 , 1 
1 4 73 »"7 7 

8 . 7 9 , O 
1 . 7 3 , - 7 7 

1 4 7 3 »" 
' 2 . 8 $ , 

'77 
O 

1 . 7 3 , - 7 7 

• 2 . 2 0 , - 1 

1 4 73 > " 7 7 
3 . 0 1 , 1 

1 ' 7 3 , " 7 7 
1 . 9 6 , I 

1 . 7 3 , - 7 7 

• 2 . 0 3 , - 5 

1 4 7 3 ,' 
•3.01 , 

'77 
I 
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8.3.2 Test A . 
2 . 3 2 8 0 0 , - 1 2 . 3 2 80 0 , - I 

I . 2 5 0 0 0 , - 1 0 • 0 0 0 0 0 , 0 1 . 2 5 0 0 0 , - I 0 . O O O O O , 0 
I . 9 3 0 0 0 , 2 1 . 8 9 0 0 0 , 2 7 * 5 0 0 0 0 , - I I . 0 6 7 5 0 . , 2 

6 . 9 5 0 0 0 , - 2 0 E O O O O O , O 0 » O O O O O , 0 

5 . 0 0 0 0 0 , - 1 1 . 6 6 7 O O , - I 2 . 6 1 0 0 0 , - 3 5 * 2 2 0 0 0 , - 3 
5 « 0 0 0 0 0 , - 1 1 . 6 6 7 O O , - I 2 . 6 1 0 0 0 , - 3 5 * 2 2 0 0 0 , " 3 
3 • 3 0 0 0 0 , 6 3 • O O O O O , 7 

R A D I A L LOAD OVER WHOLE S U R F A C E ( 2 ) 

F O U R I E R S E R I E S TERM N O . 1 

MI MI MA M3 

L . H . E D Q E BEAM 

O 7 . 8 3 , 2 - 4 . 3 9 , 2 2 . 4 0 , O 7 « 5 3 » " 7 8 

3 6 . 5 1 , 2 ' - 3 . 6 5 , 2 2 . 0 0 , O - 2 . 3 7 , 1 

7 I * 5 3 . 2 - 8 . 5 6 , 1 4 * 6 9 , - 1 " 4 * 1 9 , 1 

8 1 . 8 8 , - 7 7 - 5 . 3 5 . - 7 8 1 . 7 6 , - 7 7 - 4 * 2 7 , 1 

U W V 0 

L . H . E D Q E BEAM 

- 6 . 8 5 , - 7 4 

. 8 . 9 3 , - 3 
• 1 . 5 8 , - 2 

-I . 6 1 , - 2 

1. O 1 , - 1 
8 . 4 3 , - 2 

1 . 9 8 , - 2 

1 . 2 7 , - 7 4 

' 3 * 5 4 , - 2 

- 2 . 9 4 , - 2 

- 6 . 9 1 , - 3 

" 4 * 4 3 . - 7 5 

9 . 2 6 , - 3 

7 . 7 0 , - 3 

I . 8 1 , - 3 

1 * 1 7 , - 7 5 

NL: R S N 2 M 2 

O 

O 1 . 8 8 , - 7 7 4 * 3 ° . 0 - 1 . 1 0 , 0 - 6 . 8 9 , - 1 

3 1 . 2 8 , 1 3 * 5 7 , 0 - 9 . 1 6 , - 1 " 5 * 7 3 , - 1 

7 2 . 2 7 , 1 8 * 3 9 . - I - 2 . 1 5 , - 1 - 1 « 3 4 , - I 

8 2 . 3 1 , 1 1 • 7 3 . - 7 7 1 • 7 3 » " 7 7 1 * 7 3 , " 7 7 

3 

0 2 . 0 7 , - 7 7 2 . 2 4 , 0 - 1 . 0 5 , 1 2 . 4 1 , 1 

3 8 . 5 1 , 0 1 . 86 , 0 - 8 . 7 6 , 0 2 • 0 1 , 1 

7 1 . 5 0 , 1 4 * 3 7 , - I — 2 • 0 6 , 0 4 • 7 1 . 0 

8 1 0 5 3 » 1 1 0 7 3 . - 7 7 1 * 7 3 , - 7 7 I * 7 3 » - 7 7 
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o I . 8 i , " 7 7 * ' 3 3 > 0 - 1 . 4 7 , X 3 4 ° 4 » 1 
3 5 • 5 7» 0 1 . x 1 , 0 "X » 2 2 , 1 2 ' 5 3 > 1 
7 9 . 8 4 , 0 2 » 6 o , - 1 " 2 . 8 6 , 0 5 - 9 3 i 0 
8 

8 

1 • 0 0 , 1 1 . 7 3 '77 I «73f " 7 7 1 *73 > " 7 7 

o ~ 4 ' 7 4 > - 7 8 - 1 . 7 8 , - 6 - 1 . 7 2 , 1 3 0 3 8 » 1 
3 - 6 . 5 0 , - 6 - 1 . 4 8 , - 6 " x « 4 3 » I 2 • 81 t I 
7 - 1 . 1 5 , " 5 " 3 * 4 8 , " 7 " 3 * 3 5 . 0 6 . 5 8 , 0 
8 - I . 1 7 , " 5 1® 73 # " '77 1 " 7 3 » " 7 7 1 • 7 3 > " 7 7 

:6 

o - 6 . 6 2 , ~ 7 8 - 4 . 3 ° > 0 - x . 1 0 , 0 - 6 . 8 9 , — 1 
3 - 1 . 2 8 , X " 3 * 5 7 , 0 - 9 . 1 6 , - 1 • " 5 » 7 3 > - 1 
7 - 2 . 2 7 , 1 ~ 8 * 3 9 , - I " 2 . X 5• - I • ~x »34» - I 
8 - 2 . 3 1 , X 1 0 7 3 J " 77 X " 7 3 » - 7 7 1 * 73 « " 7 7 

U W V O2 

o 

0 - 8 . 6 2 , " 7 5 9 . 1 6 , - 2 - 5 . 8 1 , 9 . 2 6 , " 3 
3 — 9 . 0 0 , " 3 7 . 6 1 , - 2 - 4 . 8 3 , 7 * 7 ° « " 3 
7 - 1 . 5 9 , - 2 1 . 7 9 , - 2 - 1 . 13 , - 2 I . 81 , " 3 
8 - 1 • 6 2 , - 2 1 . 4 5 , - •75 - 8 . 9 8 , - 7 6 r . 5 8 , - 7 6 

3 

o " 2 » 19 , " 7 4 2 ' 33 » - I " 4 • 3 7 ». 7 . 2 6 , " 3 
3 29 » - 2 r - 9 3 > - 1 - 3 . 6 4 , - 2 6 . 0 3 , " 3 
7 - 4 . 0 4 , - 2 54» ~2 " 8 . 5 3 . " 3 1 » 4 2 » " 3 
8 " 4 » 1 - 2 3 . 6 6 , - •75 " 6 . 7 3 » 1 . 2 7 , ~ 7 6 

5 

o - 2 0 8 1 , " 7 4 2 • 99 > - 1 " 2 . 8 2 , - 2 4 . 6 4 , " 3 
3 " 2 . 9 3 , - 2 2 . 4 8 , - 1 " 2 . 3 5 , " 2 3 . 8 6 , " 3 
7 - 5 . 1 8 , " 2 5 . 8 2 , ~2 " 5 ' 5 o , " 3 9 . 0 5 , " 4 
8 - 5 . 2 8 , - 2 4 . 7 0 ' 75 - 4 . 3 0 , - 7 6 8 . 5 7 , " 7 7 
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o - 3 . 1 8 , - 7 4 3*31 > - 1 3 . 6 0 , - 8 ~ 5 ' 9 3 , - 9 
3 " " 3 * 3 2 , - 2 2 . 8 1 , - 1 2 » 9 9 » - 8 - 4 . 9 3 » " 9 
7 - 5 . 8 6 , - 2 6 . 5 8 , -2, 7 * ° 3 > ~ 9 - 1 . 1 6 , - 9 
8 - 5 - 9 7 , - 2 5 * 3 1 , - 7 5 1 . 7 6 , " 7 7 6 . 8 6 , - 7 8 

16 

0 - 8 . 6 2 , - 7 5 9 • 1 6 , - 2 5 . 8 1 , - 2 - 9 . 2 6 , " 3 
3 — 9 » 0 0 , " 3 7 . 6 1 , - 2 4 . 8 3 , - 2 - 7 . 7 0 , " 3 
7 - 1 . 5 9 , - 2 1 * 79» - 2 1 • 13 , ~ 2 - I • 8 1 , " 3 
8 — 1 . 6 2 , - 2 * » 4 5 »' " 7 5 9 . 2 4 , - 7 6 - 1 . 3 2 , - 7 6 

N I M I RX M I S 

0 

0 - 5 . 6 7 , 0 9 » 2 0 , 0 1 * 7 3 » - 7 7 1 * 73 »' " 7 7 
3 - 4 • 7 1 » 0 7 * 6 $ , 0 - 1 . 2 8 , - 1 1 . 7 6 , 1 
7 - I . l i , 0 1 • 7 9 , 0 - 2 . 2 6 , -x 3 • 1 0 » 1 
8 1 ' 7 3 »' " 7 7 * *73> " 7 7 - 2 . 3 0 , - 1 3 . 1 6 , 1 

j 
0 

— x • 5 9 , 1 2 * 3 4 , 1 1 * 7 3 > - 7 7 1 • 7 3 »1 " 7 7 
3 - 1 . 3 2 , 1 1 . 9 4 , 1 - 1 * 1 7 , 0 1 . 3 8 , 1 
7 - 3 . 1 1 , 0 4 . 5 6 , 0 - 2 . 0 7 , 0 2 * 4 3 , 1 
8 1 »73 » " 7 7 1 * 7 3 » " 7 7 - 2 » i r , 0 2 0 4 8 , 1 

J 

O - 10 7 8 , 1 3 . 0 0 , 1 1 * 73» ~ 7 7 1 • 7 3 »' " 7 7 
r> 

J — 1 . 4 8 , 1 2 0 4 9 , 1 - 1 . 4 8 , 0 8 . 8 0 , 0 
7 " 3 " 4 7 , 0 5 * 8 5 . 0 - 2 . 6 2 , 0 i « 5 5 , 1 
8 

8 

1 * 73 » " 7 7 1 " 7 3 , " 7 7 — 2 . 6 7 , 0 1 * 5 8 , 1 

. 0 ~ 2 « 24 » 1 3 * 3 9 , 1 1 * 7 3 , - 7 7 i * 7 3 , " 7 7 
3 - 1 . 8 6 , r 2 . 8 3 , 1 - 1 . 6 6 , 0 - 1 • 1 2 , " 5 
7 0 6 e 6 I , 0 - 2 . 9 3 » 0 - 1 . 9 8 , - 5 
8 T'13> " 7 7 x * 73» - 7 7 - 2 . 9 8 , 0 - 2 . 0 2 , - 5 

E6 

0 - 5 * 6 7 , 0 9* 2 0 , 0 x • 73» " 7 7 1 * 7 3 » - 7 7 
3 - 4 . 7 1 , . 0 7 . 6 5 , 0 - 1 . 2 8 , - 1 - 1 . 7 6 , 1 
7 - 1 . 1 1 , 0 1 . 7 9 , 0 - 2 . 2 6 , - 1 - 3 . 1 0 , 1 
8 1 * 7 3 » " 7 7 1 • 7 3 > " 7 7 - 2 . 3 0 , - 1 - 3 . 1 6 , 1 



- 2 ^ 2 -

8.3.3(d) Test B, I.. = .209^ 
2 . 2 0 0 0 0 , - 1 2 0 2 0 0 0 0 , - I 

I • 5 9 0 0 0 , 0 0 . o o o o o , 0 I « 5 9 ° ° ° > 0 0 . o o o o o , 0 
- I . 8 5 0 0 0 , 2 2 . O O O O O , 2 7 « 5 0 0 0 0 , - I 1 . 0 6 7 5 0 , 2 

6 . 9 5 0 0 0 , - 2 O . O O O O O , 0 0 . o o o o o , 0 
4« 5 0 0 0 0 , 0 4 . 6 2 5 0 0 , 0 I . 6 1 1 0 0 , 0 2 . 0 9 4 0 0 , - 1 
4 . 5 0 0 0 0 , 0 4 . 6 2 5 0 ° , 0 I . 6 1 1 0 0 , 0 2 . 0 9 4 0 0 , - I 

3 • 3 0 0 0 0 , 6 3 • o o o o o , 7 
RADIAL LOAD OVER WHOLE SURFACE ( 2 ) 

FOURIER S E R I E S TERM NO. 1 
Ni Mi M 2 M3 

H. EDQE BEAM 

0 - 6 . 9 8 , 1 - 5 . 2 2 , 3 6 . 3 4 . 2 - 7 . 8 5 , - 7 7 
3 - 5 . 8 0 , I - 4 . 3 4 , 3 5 * 2 7 , 2 — 4 . 0 0 , 2 
7 - 1 . 3 6 , 1 - 1 . 0 2 , 3 1 . 2 4 , 2 — 7 . 0 6 , 2 
8 " 6 . 3 4 . - 7 8 — 2 . 6 1 , ""77 1 . 7 7 , - ' 7 7 - 7 . 2 0 , 2 

U W V 0 
H. EDQE BEAM 

0 - 3 " 4 i , - 7 4 4« 3 4 . - 2 - 1 . 5 1 * - 2 3 " 8 9 > " 3 
3 - 4 . 4 4 , " 3 3 . 6 1 , - 2 - 1 . 2 6 , - 2 3 • 3 4 » - 3 
7 - 7 . 8 4 , " 3 8 . 4 7 , " 3 - 2 . 9 5 . " 3 7 . 6 0 , - 4 
8 " 7 * 9 9 , " 3 5 - 4 6 , - 7 5 - 1 . 8 9 , - "75 5 . 0 2 , - 7 6 

Mi R 2 N3 M 2 

O 

O 
3 
7 

6 . 2 7 , - 7 8 
6 . 8 0 , - 1 
1 . 2 0 , o 
1 . 2 2 , O 

3 . 9 6 , o 
3 . 2 9 , o 
7 . 7 2 , - I 
1 • 7 3 . " 7 7 

•1.27, O 
•1.06, O 
•2.48, - 1 
1 ' 7 3 . " 7 7 

•I . 1 2 , 
•9.29. 
• 2 . 1 8 , 

1 
O 
O 

x • 7 3 » ~ 7 7 

O 
3 
7 

'4 • 7 3 » " 7 8 

• 5 . 6 1 , o 
•9.91, O 
•I. 0 1, 1 

9 . 6 9 , - 1 
8 . 0 5 , - 1 
1 . 8 9 , - 1 
1 • 7 3 > ~ 7 7 

2 . 2 8 , o 
1 . 9 0 , O 
4 " 4 5 . "I 
1 • 7 3 »~7 7 

1 . 2 0 , 1 
1 . 0 0 , 1 
2 . 3 5 . 0 

1 « 7 3 >~77 



5 
- 253 -

o ~ 5 * 0 1 » - 7 8 4 . 9 2 , 

3 - 3 . 8 4 , 0 4 . 0 9 , 

7 - 6 . 7 8 , 0 9 . 6 0 , 
8 

8 

- 6 . 9 1 , 0 

0 - 5 . 2 6 , ~ 7 8 2 . 7 5 , 

3 - 7 . 0 7 , " 7 2 . 3 9 s 

7 - 1 . 2 5 , - 6 5 ° 3 6 , 

8 - 1 . 2 7 , - 6 J . 7 3 . 

6 

0 1 . 7 9 , - 7 7 - 3 0 9 6 , 

3 6 s 8 0 , - 1 ~ 3 • 3 9 » 

7 1 « 2 0 , 0 - 7 . 7 2 , 
8 r « 2 2 , 0 I « 7 3 , 

I 
U W 

5 . I 3 , 0 1 • 3 7 f I 

- 1 4 . 2 6 , 0 I • 1 4 , I 

~ 2 1 . 0 0 , 0 3 .6 8 , O 

" 7 7 1 * 7 3 , - 7 7 1 * 7 3 » " 7 7 

- 8 6 . 8 1 , 0 1 • 4 5 , I 

- 8 5 . 6 6 , 0 1 0 2 1 , I 

~ 9 i - 3 3 » 0 2 • 8 4 , O 

" 7 7 i * 7 3 » " 7 7 I • 7 3 » - 7 7 

0 - 1 . 2 7 , 0 - 1 0 1 2 , I 
0 - 1 0 0 6 , 0 - 9 a 2 9 , O 

~ r - 2 » 4 8 , - 1 ~' 2 . 1 8 , O 

" 7 7 1 • 7 3 » - 7 7 1 • 7 3 , - 7 7 

V Os 

o 

0 - 4 a 6 2 , " 7 5 4 • 5 1 , ~ 2 " " 2 a 5 6 , - 2 3 • 8 9 , - 3 

3 8 3 , - 3 3 • 7 5 , ~ 2 ™ 2 « 1 3 , - 2 3 • 2 4 , - 3 
- s . 5 3 , " 3 8 . 8 0 , " 3 9 9 , " 3 7 a 6 0 , - 4 

0 

- 8 . 7 0 , " 3 7 * 
2 0 , — 7 6 " 3 * 8 9 , - 7 6 7 . 4 O , ' " 7 7 

3 

O — I . O f i , " 7 4 I a 0 8 , - I - 1 0 9 2 , - 2 3 ° 2 7 » " 3 

3 " I 1 l O , — 2 9 « O 2 , " I a 5 9 , - 2 2 » 7 2 , - 3 

7 - 1 . 9 5 , — 2 2 » I 2 ; - 2 3 d 7 4 , 6 a 3 7 » " 4 
8 
< 

- I a 9 9 , — 2 I a 7 1 , - 7 5 " 2 a 8 8 , - 7 6 6 . 4 2 , " 7 7 

j 

0 

- 1 . 3 4 , " 7 4 I a 3 8 . I - I 0 2 3 , 
— z 2 . 0 3 , ~ 3 

3 - X . 3 9 , " 2 I a 1 5 , 
—' T ~ I a ° 3 » " 2 I 0 6 9 , " 3 

7 -Z a 4 6 , ~ 2 2 a 6 9 , - 2 - 3 a 4 1 , " 3 3 * 9 5 , - 4 
8 5 1 , ~ 2 2 0 1 7 , - 7 5 " " l a 8 0 , - 7 6 4 * 4 7 , - 7 7 



o 
3 
7 
8 

I 6 

o 
3 
7 
8 

2 

O 

O 

3 
7 
8 

3 

o 
3 
7 
8 

5 

o 
3 
7 

8 

8 

o 
3 
7 8 

1 6 

o 
3 
7 
8 

- 1512 -

- i . S o , - 7 4 1 • 5 5 » - 6 a 89 , - 1 0 8 . 4 7 , - 1 1 
" 1 * 5 7 , 2 R . 2 9 , - I " 5 * 7 3 , - 1 0 7 . 0 4 , - 1 1 
" 2 . 7 7 , - 2 3 . 0 2 , - 2 " 1 * 3 4 , - 1 0 1 . 6 5 , - 1 1 
- 2 . 8 3 , 2 . 4 4 , " 7 5 1 . 0 3 , " 7 7 1 . 8 5 , " 7 7 

- 4 . 6 2 , ' " 7 5 4 » 5 i , - 2 2 a 5 6 , - 2 - 3 . 8 9 , " 3 
- 4 . 8 3 , " 3 3 * 7 5 , ~2 2 . 1 3 , - 2 " 3 * 2 4 , " 3 
- 8 , 5 3 , " 3 8 . 8 0 , " 3 4 * 9 9 , - 7 . 6 0 , - 4 
- 8 0 7 0 , " 3 7 . 2 0 , - 7 6 4 * 1 5 , - 7 6 - 4 a 8 l " 7 7 

Ni Mi Ri Mia 

~ 3 ' ° 3 , 1 4 * 5 3 , 0 i * 7 3 , " 7 7 1 * 73 » " 7 7 
" 2 . S 2 , 1 3 * 7 7 , 0 2 . 9 1 , ~ I 7 * 3 9 , 0 
" 5 » 9 0 , 0 8 a 8 4 , - 1 5 . 1 4 , - I I a 3 0 , 1 

1 ' 7 3 , " 7 7 1 * 7 3 , " 7 7 5 * 2 4 , - 1 1 * 3 3 f I 

2 . 8 3 , 0 I a 09 , I 1 * 7 3 , " 7 7 1 • 7 3 , " 7 7 
2 . 3 6 , 0 9 a 0 6 , ' 0 - 5 . 7 2 , - 1 6 a 20 , 0 
5 * 5 3 , - 1 2 . I 3 , 0 - I « O I , 0 I A 0 9 , I 
1 • 73 , " 7 7 1 * 7 3 , " 7 7 - 1 . 0 3 , 0 I a I 2 , I 

x « 3 7 » 1 I a 3 8 , I i « 7 3 » " 7 7 1 * 7 3 , " 7 7 
1 . 1 4 , 1 I a I S , 1 - 6 . 7 5 , - 1 3 ' 8 4 , 0 
2 . 6 8 , 0 2 . 7 O , 0 - 1 A 1 9 , 0 6 . 7 9 , 0 
1 • 7 3 , " 7 7 1 * 7 3 > " 7 7 - " I » 22 , 0 6 . 9 2 , 0 

1 . 4 1 , 1 1 » 5 5» 1 i « 7 3 » " 7 7 1 « 7 3 , " 7 7 
1 . 1 7 , 1 I a 29 , I " 7 * 3 ° , - I 2 » 2 I , " 7 
2 . 7 5 , 0 3 * ° 3 , 0 - 1 ® 2 9 , 0 3 * 9 0 , " 7 
1 • 73 » " 7 7 1 * 7 3 , " 7 7 0 3 * 9 8 , " 7 

" 3 * ° 3 t I 4° 53 > 0 1 * 7 3 » " 7 7 i * 7 3 » " 7 7 
- 2 . 5 2 , I 3 * 7 7 , 0 2 . 9 1 , - 1 " 7 * 3 9 , 0 
" 5 » 9 ° » 0 8 . 8 4 , - I 5 * 1 4 , - 1 - 1 . 3 0 , 1 

1 * 73 , " 7 7 1 • 7 3 > " 7 7 5 * 2 4 , " 1 * 3 3 , 1 



8.2.1(b) T e s t B1 T = ,00522 in*. 
2 • 2 0 0 0 0 , -1 2 . 2 0 0 0 0 , -1 
I . 5 9 0 0 0 , 0 0.00000, 0 1 . 5 9 0 0 0 , 0 0 •ooooo, 0 

- 1 . 8 5 0 0 0 , 2 '2 0 O O O 0 O , 2 7 • 5 0 0 0 0 , -1 1 . 0 6 7 5 0 , 2 
6 . 9 5 0 0 0 , - 2 O.OOOOO , 0 0. ooooo , 0 
4 . 50000-, 0 4.62500, 0 1 . 6 1100, 0 5 . 2 2 0 0 0 , "3 
4 . 5 0 0 0 0 , 0 4 »6 2 5 0 0 » 0 1 0 61100 , 0 5 0 2 2 0 0 0 , "3 
3 . 3 0 0 0 0 , 6 3 . 0 0 0 0 0 , 7 

RADIAL LOAD OVER WHOLE SURFACE ( 2 ) 

FOURIER S E R I E S TERM MO. 1 
Ni Mi M 2 M3 

H. EDGE BEAM 

0 - 5 . 4 9 , 2 - 6 . 2 7 , 3 8 . 0 1 , 2 6 4 3 3 »• - 7 8 

3 - 4 ° 56 , 2 - 5 . 2 2 , 3 6 . 6 6 , 2 - i - 4 5 , 1 
7 - 1 . 0 7 , 2 - 1 . 2 2 , 3 1 . 5 6 , 2 -2 . 5 6 , 1 
8 ~ 5 0 2 2 , - 7 8 - 3 . 40,' " 7 7 1 . 8 9 , " 7 7 ~ 2 . 6 1 , 1 

U W V 0 
H. EDGE BEAM 

0 - 4 . 1 5 , - 7 4 5 . 2 2 , - 2 - 1 . 9 1 , - 2 5 . 6 6 , " 3 
3 ~*5 4 4 ° > " 3 4 4 3 4 , - 2 - 1 4 5 9 , - 2 4 . 7 0 , ~ 3 
7 ~ 9 - 54 , " 3 1 « 0 2 , - 2 " 3 4 73 » I . I O , ~ 3 
8 " 9 4 7 3 > " 3 6 . 5 6 , " 7 5 - 2 . 3 9 , " 7 5 7 - 2 3 , - 7 6 

N i a R 2 Na M 2 

0 

0 ~ 4 4 6 3 , - 7 8 2 . 4 1 , 0 - 5 - 1 9 , - 1 7 . 4 8 , 0 
3 - 8 . 4 2 , 0 2 ® 0 0 , 0 - 4 4 3 2 , - 1 6 . 2 2 , 0 
7 - 1 . 4 9 , 1 4 . 7 0 , - 1 - 1 . 0 1 , - 1 I . 4 6 , 0 
8 - 1 4 52 , 1 1 4 7 3 , " 7 7 1 ' 7 3 , " 7 7 1 4 73 , " 7 7 

3 

0 - 7 . 8 8 , - 7 8 9» 5 5 , - 1 1 " 5 4 , 0 1 . 4 2 , 1 
3 " 7 4 9 4 > 0 7 4 9 4 , - 1 6 . 2 7 , 0 1 . 1 8 , 1 
7 - 1 . 4 0 , 1 1 . 8 6 , - 1 1 . 4 7 , 0 2 4 7 7 , 0 
8 ~ 1 • 4 3 , I i « 7 3 , " 7 7 1 4 73 » " 7 7 1 4 7 3 » " 7 7 



- 2 % -

o ~ 7 4 57 » - 7 8 6 . 9 4 , - 1 1 . 1 2 , X 1 . 6 3 , I 
3 - 4 . 6 5 , 0 5 - 77 > - 1 9 - 3 2 , 0 1 4 3 5 » I 
7 - 8 . 2 0 , 0 1 » 3 5 > - 1 2 . 1 9 , 0 3 . 1 8 , 0 
8 

8 

- 8 . 3 6 , 0 " 7 7 1 * 7 3 » " 7 7 1 4 73 > " 7 7 

o 1 . 9 1 , " 7 7 ~ i 0 8 1 , - 8 1 1 « 81 , 1 
3 X • 6 I , - 6 - 1 . 5 1 , - 8 1 • 1 0 , 1 1 » 51 » X 
7 2 . 8 4 , - 6 " 3 - 5 3 , " 9 3 . 5 8 j 0 3 - 5 4 , 0 
8 

6 

2 . 9 0 , - 6 i « 7 3 » " 7 7 1 »73» " 7 7 1 - 7 3 , ' " 7 7 

0 2 . 0 7 , " 7 7 - 3 . 4 1 , 0 " 5 - 1 9 , - I 7 . 4 8 , 0 
3 8 . 4 2 , 0 — 2« 0 0 , 0 " 4 - 3 2 , - 1 6 . 2 2 , 0 
7 1 . 4 9 , I - 4 . 7 0 , - 1 - 1 0 0 1 , - I 1 . 4 6 , 0 
8 I " 5 3 , I 1 ' 7 3 > " 7 7 i » 7 3 » " 7 7 " 7 7 

U W V O2 

0 

o ~ 5 • 6 5 , " 7 5 5 - 5 5 , — 2 - 3 . 2 0 , - 3 5 . 6 6 , " 3 
3 - 5 . 9 0 , " 3 4 0 6 2 j - 2 - 2 . 6 6 , - 2 4 . 7 0 , " 3 
7 - 1 . 0 4 , - 2 1 . 0 8 , - 2 - 6 . 2 5 . " 3 1 • 10 , " 3 
8 - x . 0 6 , ~ 2 8 . 8 4 , - 7 6 - 4 . 8 9 , - 7 6 1 • 0 2 , • - 7 6 

3 

o - 1 • 3 2 » " 7 4 - x " 2 . 3 9 , - 2 3 - 9 3 » " 3 
3 - x . 3 7 , " 2 *3» - 1 - x . 9 9 , 3 4 s 7 » " 3 
7 - 2 . 4 2 , - 2 2 . 6 5 , - 2 - 4 . 6 7 , " 3 7 . 6 7 , " 4 
8 

e 

" 2 * 4 7 » " 2 2 • x 4 " 7 5 - 3 . 6 2 , - 7 6 7 . 4 6 , " 7 7 

j 
o 

— X•66 f ~ 7 4 1 . 7 1 , " 1 - 5 4 , " 2 2 * 4 9 , " 3 
3 * 73 » - 2 1 , 4 2 , - 1 - 1 . 2 8 , -*2 3 . 0 7 , " 3 
7 - 3 . 0 6 , ~ 3 3 - 3 4 , - 2 - 3 . 0 0 , " 3 4 4 8 5 » " 4 
8 - 3 . 1 2 , — 3 2 . 7 0 , " 7 5 - 2 . 2 8 , - 7 6 5 . 2 0 , " 7 7 



8 - 257 -

o — I • ° 7 » - 7 4 1 . 9 3 , - 1 - 2 . 1 4 , - 1 1 " 3 - 7 3 , - 1 1 
3 9 5 , - 3 1 » 6 0 , - 1 - 1 . 7 8 , - 1 1 - 3 . r o , - I I 
7 " 3 * 44 , - 2 3 0 7 5 , - 2 ~ 4 0 I 8 , - 1 2 - 7 . 2 8 , - x 2 
8 ~ 3 - 5 x , - 2 3 « 0 3 , " 7 5 1 . 0 3 j " 7 7 8 . 0 5 , - 7 8 

:6 

o - 5 - 6 5 . " 7 5 5 . 5 5 , " 2 3 * 2 0 , - 2 - 5 . 6 6 , " 3 
3 - 5 - 9 ° . " 3 4 . 6 2 , " 2 3 . 6 6 , - 2 - 4 . 7 0 , " 3 
7 — Io 04 , - 2 1 . 0 8 , -"2 6 . 2 5 , " 3 - 1 • 1 0 , " 3 
8 — 10 0 6 , - 2 8 . 84 , — 7 6 5 • 1 5 , - 7 6 " 7 - 5 8 , " 7 7 

Ni Ml R i Mi 2 

0 

o " 3 * ° 5 , I 5 » 5 8 , O i ->73 " 7 7 1 - 7 3 , " 7 7 
3 - 2 . 5 4 , 1 4 . 6 4 , O - 3 * 3 6 , - 1 1 . 0 7 , 1 
7 " 5 - 9 5 , 0 1 . 0 9 , O " 5 - 9 3 , - 1 1 . 8 9 , 1 
8 1 '13* " 7 7 X" 7 3 , " 7 7 — 6 . 0 5 , - x i - 9 3 , 1 

3 

o 1. 7 6 , 1 x . 3 6 , X 1 "13 t' -11 1 * 7 3 » " 7 7 
3 x . 4 6 , 1 1 - 1 3 , I - 6 . 8 8 , - 1 7 - 4 5 , 0 
n 
/ 3* 42, 0 2 . 6 6 , O - 1 » 21 , 0 x . 3 2 , 1 
8 
< 

1 • 7 3 » " 7 7 X • 73 , " 7 7 " X . 2 4 , 0 x - 3 4 , 1 

o 1 » 8 0 , I 1 . 7 2 , I x » 7 3 » " 7 7 x - 7 3 , " 7 7 
3 1 . 5 0 , 1 x • 43 , I - 8 . 1 4 , - i 4 . 7 2 , 0 
7 3 - 5 3 , 0 3* 3 6 > O " 1 - 4 4 , 0 s - 3 3 , 0 
8 

8 

1 ' 7 3 , " 7 7 1 " 7 3 , " 7 7 - 1 . 4 6 , 0 8 . 4 9 , 0 

o 1 . 6 8 , I x • 9 3 * X x " 7 3 » " 7 7 1 « 7 3 » " 7 7 
3 1 . 4 0 , I 1 o 6 r , 1 - 9 . 0 9 , - I — 3 . 6 4 , - 8 
7 3 . 2 8 , 0 3 0 7 7 , 0 - 1 . 6 0 , 0 - 4 - 6 5 , - 8 
8 " 7 7 1 ® 7 3 , " 7 7 - 1 . 6 4 , 0 " 4 - 7 5 , - 8 

6 

o - . 3 . 0 5 , X 5 - 5 8 , 0 x * 7 3 » " 7 7 x - 7 3 , " 7 7 
3 - 2 . 5 4 , 1 4 . 6 4 , 0 - 3 . 3 6 , - I - 1 . 0 7 , I 
7 - 5 ' 9 5 » 0 x . 0 9 , 0 " 5 * 9 3 » - 1 - 1 . 8 9 , 1 
8 1 - 7 3 , " 7 7 1 '13* " 7 7 - 6 . 0 5 , - I " i - 9 3 > I 



8.3.3(c) Test B, I->=.005221nf Es=5.*fxl06lb/in2, 
2 . 2 0 0 0 0 , - 1 '2 « 2 0 0 0 0 , - I 

1 . 5 9 0 0 0 , 0 O . OOOOO, O 1 « 5 9 u 0 0 > 0 0 . OOOOO , 0 

- I . 8 5 0 0 0 , 2 2 0 O O O O O , 2 7 . 5 0 0 0 0 , - 1 1 . 0 6 7 5 0 , 2 

6 . 9 5 0 0 0 , - 2 O « O O O O O , O 0 . OOOOO , 0 
4 . 5 0 0 0 0 , 0 4 . 6 2 5 ° ° . O I . 6 1 1 0 0 , 0 5« 2 2 0 0 0 , " 3 
4 . 5 0 0 0 0 , 0 4 . 6 2 5 ° ° . O I . 6 1 1 0 0 , 0 5« 2 2 0 0 0 , " 3 
5 . 4 0 0 0 0 , 6 3 . O O O O O , 7 

R A D I A L LOAD OVER WHOLE SURFACE ( 2 ) 

F O U R I E R S E R I E S TERM MO. 1 

MI MI MA M3 

L . H . E D Q E EEAM 

0 - 2 . 2 8 , 2 - 4 . 9 7 , 3 5 . 9 0 , 2 8 . 1 0 , - 7 8 

1 - 8 . 2 3 , - 7 8 - 2 . 4 2 » - 7 7 X e 7 4 . - 7 7 - X • 9 1 > x 

U W V 0 

L . H . E D Q E REAM 

0 - 3 . 2 6 , - 7 4 4 * 1 3 , " 2 - 1 . 4 1 , - 2 4 . 1 4 . " 3 

1 - 7 * 6 5 . - 3 5 . 2 0 , - 7 5 - 1 . 7 6 , - 7 5 5 . 3 2 , - 7 6 

ML: R2 n 2 M 2 

0 
1 

• 4 . 5 4 , - 7 8 

• 5 . 9 1 , O 
2 . 9 5 . 0 

X • 7 3 » " 7 7 
• 8 . 9 6 , - 1 

1 . 7 3 , - 7 7 

7 . 5 1 , O 

i » 7 3 » " 7 7 

0 
1 

- 6 . 5 7 , - 7 8 
•9.21, O 

1 . 9 0 , O 
X . 7 3 . " 7 7 

3 ' 8 4 . " I 
1 . 7 3 , - 7 7 

x * 3 3 > 1 

1 « 7 3 . " 7 7 

0 
1 

• 5 . 8 0 , - 7 8 
• 9 . 2 9 , o 

1 . 4 3 . 0 

X . 7 3 . " 7 7 

1. 91 , O 
x • 7 3 » ~ 7 7 

1 . 5 7 , 1 
1 . 7 3 . " 7 7 

0 
1 

• 6 . 9 3 , - 7 8 
• 7 . 8 6 , O 

I . 2 I , O 

I . 7 3 > " 7 7 
3 • 3 1 . o 
X • 7 3 » ~ 7 7 

1 0 7 2 , 1 

1 . 7 3 . " 7 . 7 

0 
1 -5 • 5 2 , - 7 8 

-6 . O 1 , O 
1 . 0 4 , O 
I» 7 3 . " 7 7 

4 . 4 3 , O 

1 . 7 3 , - 7 7 

1 . 8 5 , 1 

I » 7 3 . " 7 7 



5 - 259 -

0 
1 

0 
1 

0 
1 

0 
1 

16 

0 
I 

I . $ 9 , - 7 8 8 . 4 1 , - I 
•4' 24: 

' 8 . 4 6 , - 7 8 
•3.69, O 

• 5 * 1 2 , - 7 8 
•1.30, O 

-4.66,' 
- 4 . 5 0 , 

1 . 9 0 , - 7 7 
5 . 9 1 , O 

1 . 7 : 

5 . 9 2 
X «73 

3 . 0 6 
1 - 7 3 

•78 - 7 , 
- 6 1 • 

81 
73 

•2.95 
1 - 73 

'77 

- 1 
•77 

- 1 
•77 

- 9 
'77 

5 . 2 6 , O 
1 * 7 3 »"7 7 

5 . 8 3 , 

6 . 2 5 , O 
1 . 7 3 , - 7 7 

O - 8 . 9 6 , - 1 
'77 I » 7 3 > - ? 7 

I « 9 9 
1 0 7 3 

2 . 1 0 
1 °73 

6 . 1 4 , O 2 . 1 8 
I - 7 3 . " 7 7 1 » 7 3 

2 . 2 1 
1 - 73 

5R 
73 

I 
•77 

1 
•77 

1 
•77 

1 
"77 

O 
" 7 7 

U W 02 

O 

0 - 8 . 8 4 , - 7 5 4 - 3 7 . ~ 2 - 2 . 4 3 , - 2 4•X 4, - 3 
1 - 8 . 3 1 , - 3 1 . 3 8 , - 7 5 - 7 , 4 6 , - 7 6 1 . 4 3 , - 7 6 

1 

0 - 1 . 2 9 . - 7 4 6 . 5 7 , - 2 - 2 . 2 7 , - 2 3 « 8 3 » " 3 

1 — 1 . 2 1 , - 2 2 . 0 7 , - 7 5 - 6 . 9 9 , - 7 6 X . 3 3 , - 7 6 

2 

0 - 1 . 6 7 , - 7 4 8 . 5 6 , - 2 ~ 2 « O 6 , - 2 3 . 4 0 , - 3 
1 - 1 , 5 7 , - 2 2 . 7 0 , - 7 5 - 6 . 3 4 , - 7 6 1 . 2 0 , - 7 6 

3 • 

0 - 2 . 0 1 , - 7 4 I . 0 3 , -X - I . 8 0 , - 2 2 . 9 2 , - 3 
1 - 1 . 8 8 , - 2 3 - 2 4 . - 7 5 - 5 . 5 2 , - 7 6 1 . 0 5 , - 7 6 



260 -
O 
X 

0 
I 

O 
X 

o 
X 

0 
1 

16 

o 
X 

•2« 29 
•2.15 

•2.52 
• 2 . 3 7 

•3«69 
"2*53 

"2*7-9 
•2*62 

• 2 . 8 3 
•2*66 

•8 . 84 
• 8 . 3 1 

"7 4 
- 2 

1 O I 8 
3 4 7 ° 

•74 1 * 2 9 
-2 4*07 

"74 
- 2 

•74 -2 

"75 

1 . 3 8 
4 * 3 4 

•74 1.43 
- 3 4 - 5 ° 

4* 56 

4 - 3 7 
1 . 3 8 

- I - 1 . 5 0 , ~ 2 2 « 4 I 
"75 - 4 - 5 6 , " 7 6 8 . 8 5 

~ i - 1 . 1 6 , - 2 i o 8 5 
•75 - 3 * 4 9 , - 7 6 7'.io 

- I 
"75 

- 1 
"75 

- 3 "75 

• 7 . 8 6 , - 3 
• 3 - 3 4 , - 7 6 

-x -3.98, -3 
•?5 -1-12,-76 

1.92,-77 

2 » 4 3 , ~ 3 
7 . 7 2 , - 7 6 

x. 2 6 
5 - 2 4 

6 . 3 6 
3 • 39 

1.91,-10 -3.50 
8 . 3 4 

•4.14 
•1.17 

" 3 
•77 

" 3 
•77 

- 3 
'77 

- 4 
'77 

- I T 
- 7 8 

" 3 
•76 

ML M I RI Mx 2 

0 
1 

' 3 - 3 9 , 1 
1 . 7 3 , - 7 7 

7 . 1 8 , O 
1 - 73 »~77 

I . 7 3 , - 7 7 
•6.53, -x 

1.73,-77 
3.31, 1 

O 
X 

•8,55, o 
x.73,-77 

1 . 0 8 , I 
1 . 7 3 , - 7 7 

1.73,-77 
•1. 10 , O 

1 -73 ," 
2 . 1 4 , 

•77 
1 

0 1 
5 - 6 7 , 
1 - 73 »" 

O 
"77 

X 0 4 I , I 
1 - 7 3 , - 7 7 

1 - 7 3 , - 7 7 
- 1 - 3 4 , 0 

1 - 7 3 , - 7 7 
1 . 9 0 , 1 



. - 261 -3 

0 1 . 0 9 , 1 1 . 6 9 , 1 1 , 7 3 , - 7 7 1 . 7 3 , - 7 7 
1 • 1 . 7 3 . - 7 7 x . 7 3 , - 7 7 - x . 5 1 , o 1 . 6 3 , x 

4 

0 I ' M . x 1 0 9 3 . 1 1 * 7 3 , ~ 7 7 * « 7 3 » " ~ 7 7 
1 1 - 7 3 > " 7 7 - 1 . 6 6 , O 1 . 3 5 , X 

5 

0 x . 0 3 , 1 2 0 I 3 , 1 1 . 7 3 , - 7 7 1 . 7 3 , - 7 7 

1 1 . 7 3 , - 7 7 x . 7 3 , — 7 7 — i . 8 o , o 1 . 0 3 , 1 

6 ' 

0 9 * 0 2 , O 2 . 2 7 , 1 I « 7 3 » - 7 7 X . 7 3 , - 7 7 
1 x « 7 3 , ~ 7 7 X o 7 3 , - 7 7 - 1 . 9 1 , o 7 . 0 3 , o 
7 

0 S . a i , o 2 . 3 5 , 1 x»73»~77 1 . 7 3 , - 7 7 
1 x . 7 3 , - 7 7 x . 7 3 , - 7 7 - X . 9 S , o 3 - 5 6 , o 

8 

0 7 0 9 4» 0 2 . 3 8 , 1 1 . 7 3 , - 7 7 1 . 7 3 , - 7 7 
1 1 . 7 3 , - 7 7 X . 7 3 , - 7 7 " 2 . 0 0 , o - 4 . 4 7 , - 8 

I 6 

0 " 3 » 3 9 » X 7 . 1 8 , o 1® 7 3 , — 7 7 1 . 7 3 , - 7 7 
1 1 . 7 3 , - 7 7 i . ? 3 , - 7 7 — 8 . 5 3 . "X - 2 . 3 1 , 1 



- 2 6 2 - > 
8.3.L(a) Test 7. In .= .1677 irR . 
2*17000, -1 2.17000, -1 
1.3225°, 0 O•OOOOO, 0 1.32250, 0 0 0 OOOOO, 0 
1.8 2000, 2 2.03000, 2 7.50000, -1 I .06750, 2 
6.9 5000, -2 0.00000, 0 O 0 OOOOO, 0 
3 * OOOOO, 0 3.50000, 0 9.42800, - I I .67700, - I 

3•OOOOO, 0 3.50000, 0 9.42800, - 1 I .67700, - I 
3.30000, 6 3.OOOOO, 7 

RADIAL LOAD OVER WHOLE SURFACE (2) 

FOURIER SERIES TERM NO. 1 
Ni Mi M2 M3 

L.H.EDQE BEAM 

o 2 . 9 1 , 1 - 4 « 8 3 , 3 3 ° 9 5 , 2 - 6 . 7 5 . - 7 7 

3 '2.42, 1 -4.02, 3 3*29, 2 -3.52, 2 
7 5.67, o -9.42, 2 7"?1. 1 -6.21, 2 
8 1.99,-77 -2.32,-77 1.89,-77 -6.33, 2 

U W V 0 
L.H.EDQE BEAM 

o -4.22,-74 5 • 31 » "2 -l»6i, -2 4.27, -3 
3 - 5 • 5 ° » - 3 4« 4 2 » - 2 - 1 . 3 4 , - 2 3 0 5 51 - 3 
7 " 9 • 7 1 1 - 3 1 . 0 4 , - 2 - 3 . 1 5 , " 3 8 . 3 4 , - 4 
8 -9.90, -3 6.68,-75 -2.01,-75 5.49,-76 

N12 R2 N 2 Ma 

o 1.96,-77 4.18, o -1.23, o -1.07, I 
3 9.09, "I 3°47» 0 -1.02, o -8.91, o 
7 1.60, o 8.15, -1 -2.40, -1 -2.09, o 
8 1.64, o 1*73,-77 1.73,-77 1.73,-77 

O - 7 . 4 8 , - 7 8 1 . 0 1 , o 1 . 2 6 , o 1.31, I 
3 -4.64, o 8.40, -1 1*04, o 1.09, 1 
7 -8.19, o i « 9 7 , - 1 2.45, - 1 2 . 5 5 , o 
8 -8.35, 0 1.73,-77 X'73,-77 i.73»-77 



8 - 263 -

O - 4 . 6 5 , - 7 8 5 o 2 5, - I 
3 ~ 3 * 1 8 , o 4 . 3 7 , - 1 
7 — 5 . 6 1 , O I 0 O 3 , —I 
8 ~ 5 • 7 2 , 0 1« 73 » " 7 7 

8 

0 " 5 * 4 4 , ~ 7 8 - 7 * 7 ^ , 
3 - 3 . 6 0 , - 6 - 6 , 4 5 , - 8 
7 - 6 . 3 6 , - 6 - 1 . 5 1 , - 8 
8 - 6 . 4 9 , -6' 1 ® 73 , " 7 7 

16 

o " 5 * 3 ° , - 7 8 - 4 . 1 8 , o 
3 " 9 * 0 9 , " I " 3 * 4 7 , 0 

7 - 1 . 6 0 , o - 8 . 1 5 , - 1 
8 — 1 . 6 4 , 0 1 . 7 3 , — 7 7 

1 . 
U W 

O 

o - 5 « 6 o , ~ 7 5 5 * 3 9 , - 3 
3 " 5 * 8 5 , - 3 4 * 4 8 , -2 
7 - 1 . 0 3 , - 2 1 . 0 5 , - 2 
8 - 1 . 0 5 , - 2 8 . 5 9 , - 7 6 

3 

O - 1 * 2 3 , - 7 4 1 * 2 3 , — 1 
3 - 1 . 2 7 , — 2 I •O 2, - 1 
7 - 2 . 2 4 , - 2 2 * 3 9 , " 2 
8 - 2 . 2 9 , - 2 1 . 9 4 , - 7 5 

5 

0 - 1 . 5 2 , - 7 4 1 * 5 4 , - I 

3 - 1 * 5 9 , " 2 1 . 2 8 , - 1 
7 - 2 . 8 1 , - 2 3 . 0 I , - 2 
8 - 2 . 8 6 , - 3 2 . 4 3 , - 7 5 

3 . 6 2 , 0 1 • 47» 1 
3 • 0 1 , 0 1 . 2 2 , 1 
7 . 0 7 , — I 2 . 8 7 , 0 

" 7 7 1 « 73 » - 7 7 

5 * o ° , 0 I ' 5 6 , 1 
4 . 1 6 , 0 1 »3 0 , I 
9 . 7 6 , - 1 3 . 0 4 , 0 
I » 7 3 , - 7 7 I * 7 3 , " 7 7 

- 1 . 2 3 , 0 - I . 0 7 , 1 
— I . 0 2 , 0 - 8 . 9 1 , 0 
- 2 . 4 0 , - I — 2 . 0 9 , 0 

1 * 73 , - 7 7 1 «73» - 7 7 

V 0 3 

- 2 . S 4 , — 2 4 * 2 7 , " 3 
- 2 . 3 6 , — 2 3 * 5 5 , " 3 
" 5 * 5 4 , " 3 8 - 3 4 , " 4 
" 4 * 3 3 , - 7 6 8 . 0 0 , " 7 7 

- 2 . 11 , - 2 3* 5* , " 3 
- 1 . 7 6 , — 2 2 . 9 2 , " 3 
- 4 * 1 2 , " 3 6 . 6 5 , " 4 

- 7 6 6 . 8 0 , " 7 7 

- 1 . 3 6 , - 2 2 . 1 8 , " 3 
" 1 * 1 3 , - 2 1 . 8 1 , " 3 
- 2 . 6 4 , " 3 4 * 2 5 » " 4 
— 2 . 0 0 , - 7 6 4 . 7 1 , " 7 7 



8 - 26^ -

o 
3 
7 
8 

16 

• 1 . 7 0 , - 7 4 
•1.78, - 3 
• 3 . 1 4 , - 3 
• 3 . 3 0 , - 3 

R.73, -I 
1.43, -X 
3 . 3 6 , - 3 
2 . 7 1,-75 

2.02, "9 
1 . 6 8 , - 9 
3 . 9 5 , - 1 0 
2 . 1 3 , - 7 7 

• 3 . 0 9 , - 1 0 
' 2 . 5 7 •10 
-6, 

7 • 
03.-II 
8 7 , - 7 8 

O 
3 
7 

• 5 . 6 0 , - 7 5 
•5.85. -3 
• 1 . 0 3 , - 2 
•X . O 5 , -2 

5«39-i ~2 
4 . 4 8 , - 2 
I.05, ~2 
8 . 5 9 , - 7 6 

2.04, -2 
2 . 3 6 , - 2 
5 . 5 4 , " 3 
4 . 5 9 , - 7 6 

• 4 . 2 7 , - 3 
'3 ° 5 5 . - 3 
- 8 . 3 4 , - 4 
• 5 . 4 X . " 7 7 

NI MI RI MI 2 

O 

0 - 3 . 4 1 , 1 5 . 4 2 , 0 x.73, "77 x.73 , "77 
3 - 2 . 8 3 , 1 4 . 5 0 , 0 2.62, - 1 8 . 1 1 , 0 
7 - 6 . 6 5 , 0 1 . 0 6 , 0 4*62, - 1 1 «43 1 I 
8 

O 

1 • 7 3 » -77 x.73, -77 4 . 7 1 , - 1 1 . 4 6 , I 

0 I ® 3 7 » 0 1.23, 1 x.73, -77 x .73, -77 
3 1.14. 0 1.02, 1 - 6 . 2 8 , -1 6.66, 0 
7 2 . 6 8 , - I 2.40, 0 -1.11, 0 I . I 8 , 1 
8 x«73. -77 x ®73» "77 -1.13, 0 I « 2 0 , 1 

j 
O 

I . 17 , 1 1.55, 1 x«73, "77 x.73 , -77 
3 9.69, 0 x . 29, 1 -7.35, -1 4.13, 0 
7 2.27, 0 3 . 0 2 , 0 -1.30, 0 7.29, 0 
8 

8 

1 ®73» "77 x . 7 3 , "77 - 1 . 3 2 , 0 7.43, 0 

0 1.15, 1 1' 73» 1 x.73, "77 1.73, " 7 7 
3 9»53. 0 1 . 4 4 , 1 -7.93, -1 - 5' x 9., " 7 
7 2.33, 0 3 ' 3 8 , 0 -1.40, 0 - 9.17, " 7 
8 1 ° 7 3 > - 7 7 1 .73, - 7 7 -1.43, 0 - 9 . 3 S , " 7 

6 

0 -3.41, I 5.42, 0 1 ® 73 » - 7 7 x.73, - 7 7 
3 - 2.83, I 4» 5°, 0 2.62', -1 - 8 . 1 1 , 0 
7 - 6 . 6 5 , 0 1.06, 0 4.62, - t - 1 . 4 3 , 1 
8 X'73, " 7 7 x.73, " 7 7 4«7X , -1 -1.46, I 



- 265 -
8 . Q A ( b ) T e s t 7. I = .00522 In*. 
2 . 1 7 0 0 0 , - 1 2 • 1 7 0 0 0 , - I 
1 . 3 2 2 5 0 , 0 0 . 0 0 0 0 0 , 0 1 . 3 2 2 5 0 , 0 0 0 OOOOO , 0 

- I . 8 2 0 0 0 , 2 2 . 0 3 0 0 0 , 2 7 . 5 0 0 0 0 , - 1 1 . 0 6 7 5 0 , 2 
6 . 9 5 0 0 0 , — 2 0•OOOOO, 0 0 . 0 0 0 0 0 , 0 
3.ooooo, 0 3 . 5 0 0 0 0 , 0 9 . 4 2 8 0 0 , - I 5 . 2 2 0 0 0 , - 3 
3 . 0 0 0 0 0 , 0 3 « 5 0 0 0 0 , 0 9 . 4 2 8 0 0 , - 1 5 . 2 2 0 0 0 , - 3 
3 . 3 0 0 0 0 , 6 3.OOOOO, 7 

RADIAL LOAD OVER WHOLE SURFACE ( 2 ) 

FOURIER S E R I E S TERM NO. 1 
Ni Mi Ma M3 

L . H . E D Q E BEAM 

O - 3 . 4 2 , 2 ~ 5 « 6 3 , 3 4 . 8 1 , a 6 0 0 9 , - 7 8 
3 - 2 . 8 4 , 2 - 4 . 6 8 , 3 4 . 0 0 , 2 - 1 . 5 0 , 1 
7 - 6 . 6 7 , 1 - 1 . 1 0 , 3 9 e 3 9 , 1 - 2 . 6 5 , 1 
8 - 7 . 9 1 , - 7 8 - 2 . 9 1 , - 7 7 2 . 0 2 , - 7 7 - 2 . 7 0 , 1 

U W V 0 
L . H . E D Q E BEAM 

- 4 . 9 8 , - 7 4 
• 6 . 4 9 , - 3 
- 1 . 1 5 , - 2 
• 10 1 7 , - 2 

6 . 1 9 , 
5 . 1 5 , - 2 
1 . 21 , - 2 
7 * 7 8 , - 7 5 

•2 - 1 . 9 6 , - 2 
1 . 6 3 , - 2 
3 * 8 3 , " 3 
2 . 4 5 , - 7 5 

5 . 8 6 , - 3 
4 * 8 7 , - 3 
I«I4» - 3 
7 . 4 8 , - 7 6 

N l a R 2 NA MA 

O 

0 - 8 . 2 2 , - 7 8 2 . 9 1 , 0 —7.00 , - 1 5 . 8 1 , 0 
3 - 5 . 0 9 , 0 2 . 4 2 , 0 - 5 . 8 2 , - I 4 * 8 3 , 0 
7 - 8 , 9 8 , 0 5 . 6 8 , - 1 - 1 . 3 6 , - 1 1 • 13 » 0 
8 - 9 . 1 6 , 0 1 • 73 , " 7 7 1 * 7 3 , - 7 7 1 * 7 3 , - 7 7 

3 

0 " 5 * 9 2 , - 7 8 9 . 8 1 , - 1 5 * 3 6 , 0 1 
3 —6.40 , 0 8 . 1 6 , - I 4 . 4 6 , 0 1 • 2 5 , 1 
7 - 1 . 1 3 , 1 1 . 9 I , -1 1 . 0 5 , 0 2 . 9 4 , 0 
8 - 1 . 1 5 , 1 1 * 7 3 , - 7 7 1 * 7 3 , - 7 7 1 0 7 3 » -IT 



5 
- 266 -

o " 4 - 5 9 , - 7 8 6 e 96 , - I 8 . 3 1 » 0 I . 7 0 , 1 
3 0 5 - 7 9 , - I 6 . 9 1 , 0 1 * 4 1 , 1 
7 - 6 . 5 3 , 0 1 . 3 6 , - I 1 . 6 2 , 0 3 * 3 1 » 0 
8 

8 

- 6 . 6 5 , 0 1 ® 73 » - 7 7 x ® 73 > - ? 7 I «73 r " 7 7 

o 1 - 9 9 , " 7 7 — 7 • 2 3 » - 8 9 . 9 0 , 0 1 . 8 7 , I 
3 9 . 0 1 , " 7 -6»oi , - 8 8 . 2 3 , 0 1 . 5 6 , I 
7 x • 5 9 » - 6 - I . 4 1 , - 8 1 * 9 3 » 0 3 * 6 5 , 0 
8 1 . 6 2 , - 6 1 * 73 » - 7 7 1« 73 » " 7 7 1 ® 7 3 > - 7 7 

: 6 

o X 0 7 6 , " 7 7 - 3 . 9 1 , 0 — 7 . 0 0 , -I 5 . 8 1 , 0 
3 5 ®°9 > 0 - 2 * 4 2 , 0 - 5 . 8 2 , 4® 8 3 » 0 
7 8 , 9 8 , 0 - 5 . 6 8 , -r - 1 . 3 6 , -1 1 ® 1 3 » 0 
8 9« 1 6 , 0 1 * 73» " 7 7 1 - 7 3 » ~'7 7 1 ® 7 3 » ~77 

U W V O2 

0 

o — 6 . 6 2 , " 7 5 6 . 3 8 , - 2 -3® 42 , - 2 5 . 8 6 , -3 
3 - 6 . 9 2 , " 3 5 0 3°» - 2 - 2 . 8 4 , ~2 4 . 8 7 , - 3 
7 - 2 1 » 2 4 , — 3 - 6 » 6 7 , -3 I A 14 , -3 
8 -1 • 2 4 » - 2 I 0 0 x , " 7 5 - S " 2 3 » - 7 6 1 . 0 5 , 

3 

0 - x « 4*6 , - 7 4 1 . 4 8 , -1 - 2 . 5 4 , ~2 4»I0, - 3 
3 - 1 - 5 2 , - 2 I A 23 , - 1 - 2 • 1 x , " 2 3 " 4 x > - 3 
7 — 2 « 6 8 , - 2 2 . 8 8 , - 2 "4® 9 5» - 3 7 " 99 » - 4 
8 
< 

" " 2 . 7 4 , - 2 3 * 3 3 > " 7 5 ~3* 8 5 » - 7 6 7 . 7 2 , - 7 7 

j 
o 

- 7 4 1 . 8 4 , -1 - 1 . 6 2 , ~2 2 . 5 8 , " 3 
3 - 1 . 9 0 , - 2 5 3 , -1 -1® 35 , — 2 2 . 1 4 , " 3 
7 - 3 . 3 6 , - 2 3 . 6 0 , - 2 - 3 . 1 7 , " 3 5 ®°3, - 4 
8 " 3 - 4 2 , — 3 2 . 9 I , - 7 5 ~ 2» 4 2 , - 7 6 5 ® 3 4 » - 7 7 



8 - 267 -

o - 3 . 0 4 , - 7 4 2 • 06 , - 1 1 * 5 3 , - 9 - 3 . 8 5 , - x 0 
3 ~3» I 3 , - 2 1 * 7 1 , - I 1 . 3 7 , - 9 - 2 . 3 7 , -I O 
7 - 3 . 7 6 , - 2 4 « 0 2 , - 2 2 . 9 7 , ~xo - 5 - 5 6 , - I I 
8 - 3 . 8 3 , ~2 3 « a 5 , - 7 5 1 . 9 2 , - 7 7 8 . 2 7 , - 7 8 

6 

o —6 ••62, " 7 5 6 . 3 8 , — 3 3 * 4 2 , — s - S . 8 6 , 
3 - 6 . 9 2 , " 3 5 * 3 ° , 2 . 8 4 , - 2 - 4 . 8 7 , " 3 
7 " I • 3 2 , ~2 1 * 2 4 , ~2 6 . 6 7 , - 3 - x . 14 , - 3 
8 - x . 2 4 , - 2 1 . 0 x , - 7 5 5 * 4 9 , - 7 6 - 7 . 9 0 , " 7 7 

N i M i R i M l 2 

o 

o 0 9 4 , X 6 . 4 1 , 0 1 "73 , - 7 7 1 *73 > - 7 7 
3 - 3 0 2 8 , X 5 * 3 3 , 0 - 2 . 9 5 , -I 1 . 1 1 , I 
7 - 7 . 6 9 , O 1 »s5 , 0 - 5 * 2 0 , -I 1 . 9 6 , I 
8 1 *73 » " 7 7 * *73> - 7 7 - 5 * 3 -I 3 0 00 , I 

3 

0 1 * 3 7 , I 1 . 4 8 , I i « 7 3 , ~ ? 7 i » 7 3 , - 7 7 
3 x. 1 4 , I 1 . 2 3 , I - 7 * 3 6 , -x 7 * 7 7 , O 
7 2 « 6 8 , O 3 . 8 9 , 0 - 1 » 3 ° , 0 1 * 3 7 , I 
8 

c 

1 * 73 * " 7 7 1 * 73» - 7 7 - 1 . 3 2 , 0 1 . 4 0 , X 

j 
o 1 . 4 8 , I 1 . 8 5 , I 1 0 7 3 , - 7 7 1 * 7 3 , ~77 
3 1 • 33 , I 1 * 54 , I - 8 . 5 8 , - I 4 . 8 9 , 0 
7 2 . 8 9 , O 3 . 6 2 , 0 - 1 . 51 , 0 8 . 6 3 , 0 
8 

8 

J * 7 3 > " 7 7 1 * 73 » - 7 7 - 1 . 5 4 , 0 8 . 8 0 , 0 

o 1 . 3 1 , X 2 . 0 7 , I 1 * 7 3 » - 7 7 1 * 7 3 , ~7 7 
3 1 . 0 9 , I 1 . 7 2 , I - 9 . 5 1 , -I - 4 . 8 5 , - 7 
7 2 * 5 5 , 0 4 . 0 4 , 0 - 1 . 6 8 , 0 - 8 . 5 6 , - 7 
8 1 4 7 3 « - 7 7 1 * 7 3 , - 7 7 -x . 7 1 , 0 ~ s « 7 3 , " 7 

0 - 3 * 9 4 , I 6 . 4 1 , 0 1 0 7 3 » - 7 7 1 * 7 3 , - 7 7 
3 - 3 . 2 8 , I 5«33» 0 - 3 . 9 5 , -I -1 . n , 1 

7 - 7 . 6 9 , 0 '0 - 5 . 20 , ~x - 1 . 9 6 , x 
8 1 • 7 3 » - 7 7 1 * 73 » - 7 7 " 5 • 3 1 , -I ~ 2 » 0 0 , 1 



8.3.Q(c) Test 8, IN = .1677 in . 
2 * 1 7 0 0 0 , - 1 2 * 1 7 0 0 0 , - 1 

2 . 1 5 7 5 ° , 0 0 . 0 0 0 0 0 , 0 2 . 1 5 7 5 ° , 0 0 .OOOOO, 0 
- 1 . 8 2 0 0 0 , 2 2 . 0 3 0 0 0 , 2 7 0 5 0 0 0 0 , - 1 1 . 0 6 7 5 0 , 2 

6 . 9 5 0 0 0 , - 2 O c OOOOO , O O.OOOOO, 0 
3 . 0 0 0 0 0 , O 3 . 5 0 0 0 0 , O 2 . 5 5 9 0 0 , 0 1 • 6 7 7 0 0 , - I 
3 . 0 0 0 0 0 , O 3 . 5 0 0 0 0 , O 2 . 5 5 9 ° ° , 0 1 . 6 7 7 0 0 , - I 
3 . 3 0 0 0 0 , 6 3.OOOOO, 7 

RADIAL LOAD OVER WHOLE SURFACE ( 2 ) 

FOURIER SERIES TERM NO. 1 
Ni Mi M 2 H3 

L .H.EDQE EEAM 

o — 1 . 2 1 » 2 - 4 . 9 4 , 3 1 * 1 3 , 3 ""7 * 4 ° ,""77 
3 
7 

- 1 . 0 1 , 2 - 4 . 1 0 , 3 9 * 4 1 , 2 - 3 . 8 0 , 2 
- 2 * 3 6 , 1 - 9 . 6 3 , 2 2 . 2 1 , 2 - 6 . 7 1 1 
- 7 . 1 1 , - 7 8 - 2 . 4 0 , - 7 7 2 . i 4 , _ 7 7 - 6 . 8 4 , 2 

u w V 0 
L .H .EDQE EEAM 

o - 4 . 3 4 , - 7 4 5«43» " 2 - 1 . 7 0 , - 2 4 . 6 2 , - 3 
3 — 5 . 6 5 , - 3 4« 5 1 , ~ 2 - 1 . 4 2 , - 2 3 * 8 4 , - 3 
7 - 9 . 9 8 , - 3 1 . 0 6 , - 2 - 3 . 3 2 , - 3 9 ® O I » - 4 
8 - 1 . 0 2 , - 2 6 . 8 2 , - 7 5 - 2 . 1 2 , - 7 5 5 * 9 3 , " " 7 6 

Nia R2 Na W2 

O " 5 * 3 5 - 7 8 3 8 3 8 » 0 - 1 . 4 6 , 0 - 6 . 1 2 , 0 

3 - 1 - 5 3 , 0 2 . 8 1 , 0 - 1 « 2 1 , 0 " 5 8 ° 9 , 0 
7 - 2 . 7 1 , 0 6 . 5 9 , - 1 - 2 . 8 4 , - 1 - 1 . 1 9 , 0 
8 - 2 . 7 6 , 0 1« 7 3 , - 7 7 1 » 73 , - 7 7 1 - 7 3 »' - 7 7 

3 

0 - 4 . 3 4 , - 7 8 1 . 0 9 , 0 1 . 6 7 , 0 1 8 32 , 1 

3 - 4 . 4 3 , 0 9 . 0 7 , - 1 1 . 3 9 , 0 1 . 1 0 , 1 
7 - 7 . 8 1 , 0 2 . 1 3 , - 1 3 * 2 5 , - 1 2 8 5 7 » 0 
8 " 7 - 9 7 , 0 1 8 73 » - 7 7 1 8 73 , - 7 7 1 8 7 3 •» - 7 7 



8 - 269 -

o ~7»97> - 7 8 6 • 01 , - 1 3 . 8 8 , O i * 5 5 , 1 
3 - 2 . 9 5 , 0 4* 99» - 1 3 * 2 3 , O 1 . 3 9 , 1 
7 - 5 * 2 1 , 0 1 * 1 7 . - 1 7 * 5 7 , - I 3 . 0 2 , 0 
8 

8 

0 i « 7 3 » - 7 7 1 *73 , - 7 7 i * 7 3 , - 7 7 

0 2 • I 6 , - 7 7 3 * 3 3 , - 8 5 * 1 7 , O 1 . 6 7 , 1 
3 2 » 2 4 , - 6 - 8 4 . 3 0 , O 1 * 3 9 > 1 

7 3 * 9 6 , - 6 4* 5 4 , " 9 1 . 0 1 , O 3 . 2 6 , 0 
8 4 . O 4 , - 6 1 • 73 , " 7 7 i * 7 3 , " 7 7 i * 7 3 , - 7 7 

:6 

o I . 86 , - 7 7 - 3 . 3 8 , 0 - 1 . 4 6 , 0 - 6 . 1 2 , 0 
3 5 3 , 0 - 3 , 8 1 , 0 — J « 2 1 » 0 - 5 . 0 9 , 0 
7 2 . 7 1 , 0 - 6 * 5 9 , - 1 - 2 • 8 4 » - I - 1 . I 9 t 0 
8 2 . 7 6 , 0 1 * 73 » " 7 7 1 » 7 3 > - 7 7 1 - 73 , " 7 7 

U W V 02 

o 

o - 5 * 9 9 , - 7 5 5 * 9 1 , - 2 " 3 0 0 5» - 2 4 . 6 2 , ""3 
3 ~6 <>26, ~3 4 . 9 1 , - 2 - 2 * 5 3 , 3* 8 4 » " 3 
7 - 1 0 1 0 , ~2 1 • 1 5 » 

— 2 - 5 * 9 4 , - 3 9 . 0 1 , - 4 
8 - 1 * 1 3 , - 2 9 * 4 ° , - 7 6 - 4 * 6 5 , — 76 8 . 5 4 , - 7 7 

3 

0 - 1 . 3 0 , " 7 4 .1 • 3 1 » - 1 ~2 > 2 6 , ~ 2 3 . 7 0 , " 3 
3 - 1 . 3 6 , rj 1« 0 9 , - 1 - 1 . 8 8 , - 2 3 0 0 7 , - 3 
7 - 2 . 4 0 , - 2 2* 5 6 , - 2 - 4 . 4 1 , - 3 7 * 3 1 , - 4 
8 

c 

" 2 * 4 5 , - 2 2 . O 7 , - 7 5 - 3 * 4 1 , — 76 7 . 0 9 , " 7 7 

j 
o 

- 1 . 6 3 , " 7 4 I . 6 5 , - 1 - 1 . 4 5 , - 2 2 . 3 2 , " 3 
3 - 1 . 7 0 , ~ 2 ^•37, - 1 - 1 . 2 0 , 1 * 9 3 , ~3 
7 - 3 * 0 0 > ~2 3 • 2 1 , - 2 - 2 . 8 3 , - 3 4 * 5 2 , - 4 
8 - 3 . 0 6 , ~2 2 . 6 0 , " 7 5 - 2 . 1 4 , - 7 6 4 * 9 3 > - 7 7 



8 - 270 -

o - x . 8 2 , - 7 4 1 . 8 4 , - 1 - 6 . 8 8 , - x o 5 . 6 6 , - r i 

3 - 1 . 9 0 , - 2 x . 5 3 » " 5 » 7 2 » " I O 4 » 7 X , - i i 
7 ~ 3 » 3 6 > 3 - 5 9 , - 2 1 . 1 0 , - 1 1 
8 - 3 . 4 2 , - 2 2 . 9 0 , - 7 5 1 . 0 3 , - 7 7 2 . 0 4 , - 7 7 

1 6 

o - 5 . 9 9 , - 7 5 5 . 9 i , - 2 3 » 0 5 , " 2 - 4 . 6 2 , - 3 
3 - 6 . 2 6 , - 3 4 . 9 1 , - 2 2 . 5 3 , - 2 - 3 . 8 4 , - 3 
7 - I . 1 0 , - 2 . 1 . 1 5 , " 2 5«94» ""3 " 9 • 0 1 > ~4 
8 - x . 1 3 , - 3 9 . 4 0 , - 7 6 4 . 9 1 , - 7 6 " 5 - 9 5 , " 7 7 

2 
N x M i R i M x 2 

O 

0 - 1 . 6 9 , 1 5 . 9 4 , 0 X . 7 3 , " 7 7 x . 7 3 , " 7 7 
3 - I . 4 0 , 1 4 . 9 3 , 0 x . 0 3 , - 1 8 . 7 6 , 0 
7 - 3 . 2 9 , 0 x . 1 6 , 0 1 . 8 2 , - 1 X . 5 5 , 1 
8 1 « 73 , " 7 7 x . 7 3 , - 7 7 i . 8 6 , - 1 1 . 5 8 , 1 

0 3 . 3 9 , 0 x « 3 2 , I x . 7 3 , " 7 7 x . 7 3 , " 7 7 
3 2 . 8 2 , 0 X . I 0 , I - 6 . 4 7 , - 1 7 . 0 1 , 0 
7 6 . 6 x , - 1 2 . 5 s , 0 " I » 1 4 , 0 1 . 2 4 , 1 
8 

c 

x . 7 3 , " 7 7 1 . 7 3 , - 7 7 - 1 . 1 6 , 0 1 . 2 6 , 1 

j 
0 

1 . 0 8 , 1 1 . 6 5 , I 1 >73 « " 7 7 X ' 7 3 , " 7 7 
3 8 . 9 6 , 0 1 . 3 8 , X - 7 . 7 7 , - 1 4 0 4 0 , 0 

7 2 . 1 0 , 0 3 . 2 3 , 0 - x . 3 7 , 0 7 . 7 6 , 0 
8 

8 

1 >73 , " 7 7 X. 73 , " 7 7 - 1 . 4 0 , 0 7 . 9 1 , 0 

0 1 . 0 7 , 1 1 . 8 5 , 1 1 8 7 3 » " 7 7 x « 7 3 , " 7 7 
3 8 «9 3 > 0 1 . 5 4 , 1 - 8 . 4 9 , — X 1 . 51 , " 7 
7 2 » 10 , 0 3 . 6 1 , 0 - 1 . 5 0 , 0 2 . 6 7 , " 7 
8 1 " 7 3 , " 7 7 X . 7 3 , " 7 7 " X . 5 3 , 0 2 . 7 2 , "7 

6 

0 - 1 . 6 9 , 1 5.. 9 4 , 0 1 • 7 3 » " 7 7 i ' 7 3 , " 7 7 
3 - 1 . 4 0 , X 4 * 9 3 , 0 x . 0 3 , - 1 - 8 . 7 6 , 0 
7 " 3 • 29 , 0 1 . 1 6 , 0 1 . 8 2 , - 1 " X . 5 5 , 1 
8 1 ° 7 3 » " 7 7 X . 7 3 , " 7 7 1 . 8 6 , - 1 - 1 . 5 8 , 1 



- 271 - K 
8.lA(d) Test 8. In = .00522 in . 
2 • 1 7 0 0 0 , - 1 2 . 1 7 0 0 0 , -I 
2 • 1 5 7 5 ° , 0 0 . 0 0 0 0 0 , 0 2 • 1 S 7 S ° , 0 0 . O O O O O , 0 

-I . 8 2 0 0 0 , 2 2 . 0 3 0 0 0 , 2 7» 5 0 0 0 0 , -1 1 . 0 6 7 5 0 , 2 
6 . 9 5 0 0 0 , - 2 0 . 0 0 0 0 0 , 0 0 . 0 0 0 0 0 , 0 

3 . 0 0 0 0 0 , 0 3 . 5 0 0 0 0 , 0 2 • 5 5 9 0 0 , 0 5 . 2 2 0 0 0 , " 3 

3 • O O O O O , 0 3 . 5 0 0 0 0 , 0 2 . 5 5 9 0 0 , 0 5 • 2 2 0 0 0 , " 3 

3 . 3 0 0 0 0 , 6 3 . 0 0 0 0 0 , 7 RADIAL LOAD OVER WHOLE SURFACE ( 2 ) 

FOUR IER S E R I E S TERM MO. 1 

N1. MI M 2 M3 
H . EDQE REAM 

0 - 5 • 5 5 » 2 - 5 . 8 0 , 3 1 . 3 9 , 3 5 . 6 0 , ' - 7 8 

3 - 4 . 6 2 , 2 - 4 • 8 2 , 3 1 . 1 5 , 3 " I . 6 1 , 1 

7 - 1 . 0 8 , 2 - 1 . 1 3 , 3 2 . 7 0 , 2 - 2 . 8 4 , 1 
8 - 6 . 0 3 , ' - 7 8 - 3 . 0 4 , ' " 7 7 A • 3 3 »1 " 7 7 - 2 . 8 9 , 1 

U W V 0 
H . EDQE BEAM 

0 - 5 - *7# - 7 4 6 . 3 8 , " 2 - 2 . 0 8 , - 2 6 . 2 8 , " 3 

3 - 6 . 7 3 , - 3 5 8 3 ° > " 1 • 7 3 » - 2 5 . 2 2 , " 3 

7 - 1 . 1 9 , - 2 1 . 2 4 , ~ 2 - 4 . 0 7 , " 3 1 . 2 2 , " 3 
8 - I • 21 , - 2 8 . 0 2 , - 7 5 - 2 . 6 0 , - 7 5 8 . 0 1 , - 7 6 

N I 2 R 2 KT2 M 2 

0 

0 - 4 8 4 2 , - 7 8 1 . 8 8 , O - 6 . 3 7 , - I 1 . 1 0 , 1 

3 - 8 . 5 6 , 0 1 . 5 6 , O " S - 3 9 » - I 9 . 1 6 , 0 

7 - 1 . 5 1 , 1 3 . 6 6 , " I - 1 . 2 4 , - I 2 . 1 5 , 0 

8 - 1 . 5 4 , 1 1 • 73 > " 7 7 I - 73 » - 7 7 1 . 7 3 , " 7 7 

3 

0 ~ 5 8 1 9 > - 7 8 1 . 1 2 , O 6 . 3 6 , 0 1 8 5 s , 1 

3 - 6 . 2 4 , 0 9 . 2 9 , - I 5 0 2 9 , 0 1 . 2 7 , 1 

7 - 1 . 1 0 , 1 2 • I 8 , - I 1 . 2 4 , 0 2 . 9 7 , 0 

S - 1 0 1 2 , 1 * 8 7 3 > " 7 7 
1 8 7 3 > " 7 7 1 - 73 » " 7 7 



5 - 272 -

0 - 8 , 1 2 , - 7 8 8 . 0 0 , - 1 9 * 1 9 , 0 X . 81 , 1 
3 - 3 * 5 2 , 0 6 . 6 5 , - x 7 . 6 4 , 0 1 . 5 0 , X 
7 - 6 . 2 2 , 0 1 . 5 6 , - r 1 . 7 9 , 0 3 * 5 3 , 0 
8 

8 

" 6 * 3 4 , 0 1 * 73» - 7 7 1 * 7 3 , - 7 7 •x *73 '77 

0 1 . 8 9 , " 7 7 7 * 5 7 , - 8 x . 0 7 , X 2 . 0 3 , 1 
3 1 . 5 6 , - 6 6 . 2 9 , - 8 8 . 9 0 , 0 1 . 6 8 , 1 
7 3*75 , - 6 1 . 4 8 , - 8 2 . 0 9 , 0 3 * 9 5 , 0 
8 2 0 8 0 , - 6 1 * 7 3 , - 7 7 i • 73 » - 7 7 i * 7 3 , ~ '77 

6 

0 2 . 0 8 , " 7 7 - x . 8 8 , 0 - 6 . 3 7 , - 1 I . I O , 1 

3 8 . 5 6 , 0 - 1 . 5 6 , 0 " 5 * 3 9 , - x 9« X 6 , 0 
7 x* 5x , I - 3 . 6 6 , - 1 - 1 0 2 4 , - I 2 . 1 5 , 0 
8 x * 5 4 , 1 1 . 7 3 , " 7 7 1 *73 » - 7 7 1 * 7 3 , " '77 

U W V 02 

7 
8 

• 7 * 1 5 . - 7 5 
' 7 * 4 7 , " 3 
•1.32, - 2 
" 1 . 3 4 , " 2 

7 * 1 0 . — 2 
5 * 9 1 , " 2 
i . 3 9 , - 2 
1 , 1 3 , - 7 5 

' 3 * 7 ° , 
•3.08, - 2 
•7*32, - 3 
• 5 . 6 8 , - 7 6 

6 . 2 8 , - 3 
5 * 2 2 , - 3 
1 . 2 2 , - 3 
i . r 1 , - 7 6 

O 
3 

• 1 . 5 6 , - 7 4 

• 1 . 6 4 , - 2 

•2.90, — 2 
• 2 . 9 6 , - 2 

1 . 6 0 , - 1 
x * 3 3 , " I 
3 . 1 1 , - 2 

2 * 5 2 , - 7 5 

- 2 * 7 4 . " 2 
- 2 . 3 8 , - 2 
" 5 * 3 4 , " 3 
- 4 . I 7 , - 7 6 

4 » 3 6 » " 3 
3 . 6 3 , - 3 
8 . 5 1 , - 4 
8 . 1 4 , - 7 7 

O 
3 
7 

• 1 . 9 7 , - 7 4 

•2 » 06 , — 2 
• 3 . 6 3 , ~ 2 
• 3 . 7 O , - 2 

1 * 9 9 , - x 
1 . 6 6 , - I 
3 . 8 9 , - 2 
3 * I 4 . - 7 5 

" 1 * 7 5 
- 1 . 4 6 

•2 
'2 
• 2 

- 2 , 6 2 , - 7 6 

2 . 7 8 , - 3 
2 . 3 1 , - 3 
5 . 4 2 , - 4 

5 * 6 5 , - 7 7 
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O 
3 
7 
S 

16 

• 2 « 2 O , - 7 4 
• 3 . 3 0 , - 2 
• 4 . 0 6 , - 2 
• 4 . 1 4 , - 3 

2 . 2 3 , - 1 
1 . 8 5 , - 1 

4° 34» 
3« 5 0 , - 7 5 

• 1 * 6 3 , - 9 

* 3 5 , - 9 
- 3 . 1 7 , - 1 0 
1 . 2 1 , - 7 7 

2 . 0 3 , - 1 0 
1 . 6 9 , - 1 0 
3 . 9 7 , - 1 1 
I . 9 6 , - 7 7 

O 
3 
7 
8 

• 7 . 1 5 , - 7 5 
- 7 . 4 7 , - 3 
•1.32, - 3 
•I.34, " 2 

7 . 1 0 , 
5 . 9 1 , 
1 * 39 , 
1 8 1 3 ,' 

- 2 
- 2 
- 2 

•75 

3 . 7 0 , - 2 
3 . 0 8 , - 2 
7 . 2 2 , - 3 
5 . 9 3 , - 7 6 

- 6 . 2<5, - 3 
- 5 . 2 2 , - 3 
- I , 2 3 , - 3 
- 8 « 5 5 , - 7 7 

N1 ML R i MI 2 

0 - I . 3 2 , 1 7 . 1 4 , 0 1 • 73 » - 7 7 1 * 7 3 » - 7 7 
3 — 10 10 , 1 5 «9 3 » 0 - 4 * 7 7 , ~x 1 . 1 9 , 1 
7 - 2 . 5 7 , 0 1« 3 9 » 0 - 8 . 4 2 , - 1 2 . x 0 , 1 
8 1 ' 7 3 » - 7 7 1 ® 7 3 > - 7 7 - 8 . 5 8 , - 1 2 . 1 4 , X 

5 

0 I . 6 I , 1 I e 6 O , r 1 >73 , " 7 7 1 . 7 3 , - 7 7 

3 1 . 3 4 , 1 1 • 3 3 » . 1 - 7 . 6 1 , , - x 8 . 2 7 , 0 
7 3 • 1 4 , 0 3 * 1 3 » 0 - 1 . 3 4 , 0 1 . 4 6 , 1 
8 
< 

1 * 7 3 » - 7 7 1 0 73 » - 7 7 - 1 . 3 7 , 0 X » 4 0 , 1 

j 
0 

1 * 3 9 , 1 2 . 0 0 , 1 x . 7 3 , - 7 7 1 . 7 3 , ~ 7 7 
3 1 . 16 , 1 1 . 6 6 , 1 — 9 « 1 9 , - 1 5 . 2 7 , 0 
7 2 . 7 2 , 0 3 . 9 0 , 0 - 1 . 6 2 , 0 ' 9 . 3 ° , 0 
8 r • 7 3 » " 7 7 l » 7 3 » - 7 7 - 1 . 6 5 , 0 9 » 4 9 , 0 

8 

0 1 . 2 7 , 1 2 . 2 4 , 1 x . 7 3 , x » 7 3 , - 7 7 
3 X . 0 5 , 1 1 . 8 6 , 1 - 1 . 0 3 , 0 4 * 5 5 , - 7 
7 2 . 4 7 , 0 4 » 3 6 , 0 - 1 . 8 2., 0 8 . 0 4 , - 7 
8. 1 » 73 » ~77 1 • 7 3 1 - 7 7 - 1 . 8 5 , 0 . 8 . 1 9 , - 7 

16 

a - I . 3 2 , I 7 . 1 4 , 0 x » 73 » - 7 7 x « 7 3 , - 7 7 
3 - 1 , 1 0 , I 5 . 9 3 , 0 - 4 . 7 7 , - 1 - x . 1 9 , I 
7 - 2 « 5 7 , 0 r • 3 9 > 0 - 8 . 4 3 , — 1 - 2 . 1 0 , X 
8 1 • 7 3 , ~7 7 1 • 7 3 » " 7 7 - 8 , 5 8 , - 2 . r 4 , 1 



8.3.5 Test D. I. = .00522 in1*. 
2 . 1 2 5 0 0 j - 1 2 . 1 2 5 0 0 , - 1 
I . 8 L O O O , 0 0 * 0 0 0 0 0 , 0 I . 8 1 0 0 0 , 0 0 . 0 0 0 0 0 , 0 

- I . 7 9 0 O O , 2 2 . 0 7 0 0 0 , 2 7 . 5 0 0 0 0 , - I 1 . 0 6 7 5 0 , 2 
6 . 9 5 0 0 0 , - 2 0 . 0 0 0 0 0 , 0 o . 0 0 0 0 0 , O 
4 . 5 0 0 0 0 , 0 4 . 6 2 5 ° ° , 0 2 * O O I O O , O 5 . 2 2 0 0 0 , -3 
4 . 5 0 0 0 0 , 0 4 . 6 2 5 ° ° , O 2 • O O I 0 0 , 0 5 « 2 2 0 0 0 , -3 
3 . 3 0 0 0 0 , 6 3 • 0 0 0 0 0 , 7 

ASYM RADIAL LOAD OVER LONQL SPAN(A) 

FOURIER SERIES TERM 
NI M I 

L.H.EDQE BEAM 

NO. 
M 2 M 3 

0 3 4 1 5 » "75 1 • 59 , -75 2 . 0 0 , "75 4 . 2 1 , 0 
3 2 . 1 4 , 2 1 . 0 7 , 2 1*35, 2 I . 6 1 , 0 
7 8 . 8 6 , 1 4 . 4 4 , I 5 . 6 1 , I - 3 . 8 9 , 0 
8 - 2 . 7 1 , - 6 -1.36, - 6 -1.71, - 6 - 4 . 2 1 , 0 

U W V 0 
H. EDQE BEAM 

0 - 5 . 2 1 , -5 - 2.02, - 7 6 - 6.13, - 7 6 4 . 1 9 , - 7 6 
3 - 1 . 9 9 , -5 - 2.23, "4 - 6.51, - 4 4 « 2 2 , -4 
7 4.81, -5 -9*25, "5 - 2 . 7 0 , -4 1 ® 7 5 » -4 
8 5»AI » -5 2.83, -12 8 . 2 4 , -12 -5*35, -12 

Ni3 R 2 N 2 M 2 

o 

0 - 1 . 3 6 , 1 1.92, "77 55,-77 4.26, -77 
3 - 5»2 0, 0 4.24, -1 - 1 . 9 4 , 0 2.02, 0 
7 1.26, 1 1 . 7 6 , - 1 - 8 . 0 3 , - I 8 . 3 6 , -1 
8 1.36, 1 "5«37» "9 2.46, - 8 -2.56, - 8 

3 
0 - 1 , 6 3 , 1 2 .15,-77 - 2 . 1 8 , -- 7 6 3 . 1 8 , -77 
3 - 6 . 2 5 , 0 7 . 2 3 , - 2 ~ 1 - 5 7 * 1 1 . 2 8 , 0 
7 I . 5 1 , 1 3 . 0 0 , - 2 - 6.52, 0 5 * 3 1, - 1 
8 1 . 6 3 , I - 9 . 1 6 , - 1 0 1 . 9 9 , -7 - 1 . 6 2 , - 8 



o 
3 
7 
8 

o 
3 
7 
8 

16 

o 
3 
7 

o 
3 
7 

o 
3 
7 

o 
3 
7 

— £ 

' 1 . 2 6 , 1 1 . 7 8 , 
'4" 8 4 , 0 2 . 0 5 , 
1 . 1 7 , 1 8 . 5 0 , 
1 . 2 6 , 1 - 3 . 6 0 , 

4.23, " 7 x . 8 6 , 
1 . 6 2 , " 7 5 4 7 1 > 
3 4 9 1 , " 7 3 . 3 6 , 
4 . 2 3 , " 7 - 7 . 2 3 , 

1 . 3 6 , 1 - 4 . 6 3 , 
5 . 2 0 , 0 - 4 . 2 4 , 
1 . 2 6 , 1 -X 0 7 6 , 
x . 3 6 , 1 5 4 3 7 » 

U W 

2 , 3 0 , - 5 3 4 ^ 5 , 
8 4 7 9 , - 6 3 4 9 2 , 
2 » i 2 , - 5 1» 6 2 , 
2 . 3 0 , - 5 - 4 . 9 6 , 

5 4 3 3 » - 4 3 4 1 8 , 
2 . 0 3 , - 4 5 4 0 7 » 
4 4 9 1 , - 4 2 . 1 0 , 
5 4 3 3 » " 6 . 4 3 , 

7 . 1 8 , - 4 3 4 9 5 » 
2 4 7 5 , - 4 6 4 3 5 » 
6 , 6 3 , - 4 2 . 6 3 , 
7 . 1 8 , - 4 - 8 . 0 4 , 

-

• 7 7 ~ 3 4 49» - 7 6 2 . 3 8 , " 7 7 
— 2 - 2 . 4 7 , 1 7 * 3 7 , - i 
- 3 - x . 0 2 , 1 3 4 0 5 5 - 1 
•10 3 4 x 3 , " 7 ~ 9 4 3 3 , - 9 

• 7 7 - 4 . 3 8 , - 7 6 x . 8 8 , " 7 7 
- 9 " 3 4 °7> 1 4 . 0 0 , - x 
- 9 - 1 . 2 7 , 1 1 * 6 6 , - 1 

• 1 7 3 4 8 9 , " 7 ~ 5 4 ° 7 » - 9 

- x 4 5 5 » - 7 7 4 . 2 6 , - 7 7 
- i - 1 . 9 4 , Q 2 . 0 2 , 0 
—I - 8 . 0 3 , - I 8 . 3 6 , -1 
- 9 2 . 4 6 , - 8 - 2 . 5 6 , - 8 

V OX 

"77 - 4 

- 4 

~*3 
" 3 

- I X 

-76 
" 3 
" 3 
• R 1 

•3.22,-77 
"7 0 5 0 » " 4 
• 3 . x x , - 4 
9 . 5 ° > - * 2 

' 2 . 0 8 , - 7 7 
• 5 . 6 1 , - 4 

' s 0 3 3 , " 4 
7 . 1 1 , - 1 2 

• 7 . 7 4 , - 7 8 
• 3 . 4 4 , - 4 
• 1 . 4 3 , - 4 
4 . 3 6 , - 1 3 

3 4 8 3 » " 7 7 
4 . 2 2 , - 4 
1 4 7 5 > " 4 

• 5 . 3 5 , - 1 2 

2 . 3 0 , - 7 7 
1 . 6 7 , - 4 
6 . 9 1 , - 5 
"2 » I I , —I 2 

X 4 7 4 , - 7 7 
7 . 3 3 , - 5 
3 4 ° 3 » " 5 

• 9 , 2 8 , - 1 3 



8 

o 
3 
7 
8 

16 

o 
3 
7 
8 

2 

O 

O 
3 
7 
8 

3 
o 
3 
7 
8 

5 
o 
3 
7 
8 

8 

o 
3 7 
8 

5 

3 
3 
7 
8 

276 -

8 . 0 9 , — 4 
3 . 0 9 , - 4 

"7*47, ~4 
— 8 . 0 9 , - 4 

4 • 2 7 , - 7 6 
6 . 8 8 , - 3 
2 . 8 5 , - 3 

- 8 0 7 2 , - 1 1 

2.14,-77. 
4 . 1 9 , - 1 2 
1 . 7 4 2 

1 . 8 9 , - 7 7 

3 . 9 5 , - 1 2 
I O 2 2 , - I 2 

- 3 • 73 > " 2 ° 

2 . 3 0 , 
8 . 7 9 , 
"2 O I 2 , 
•2.30, 

•5 
• 6 
• C 
J 

•5 -

3 . 6 5 , - 7 7 
3 . 9 2 , - 4 
I» 6 2, - 4 
4 . 9 6 , - 1 2 

5 . 8 1 , - 7 7 
7*5°, "4 
3 * 1 1 » "4 
• 9 . 5 0 , - 1 2 

- 1 • 2 4 , - 7 7 
- 4 . 2 3 , - 4 
- 1 . 7 5 , - 4 
5 ' 3 5 , - I S 

NI M I RI MI 2 

4 . 7 1 , - 7 7 
2 * 3 2 , O 
9 . 6 3 , - I 

- 2 . 9 4 , - 8 

1 . 7 6 , - 7 7 
1 . 5 7 , - 1 
6 . 5 2 , ~ 2 

-L«99» "9 

2 . 6 7 , - 1 
I . 0 2 , - 1 

—2.47, "i 
— 2 . 6 7 , ~I 

- 3 . 1 2 , O 
- 1 . 19 , O 
3 . 8 8 , O 
3 . 1 2 , O 

- 7 . 4 6 , - 7 8 
- 1 * 3 9 , 0 

- 5 . 7 6 , - 1 
1 . 7 6 , - 8 

4« 29,-77 
2 . 0 4 , O 
8*45, "I 

- 2 . 5 8 , - 8 

2 * 9 3 , 
1 . 1 2 , - 1 

- 2 » 71 , - 1 
-2*93, 

- 1 . 2 3 , ' O 
-4.72., - 1 
I . I 4 , O 
1 . 2 3 , O 

1 . 1 7 , - 7 6 5.04,-"77 
8 0 8 4 , 0 3 * 5 5 , 0 
3 * 6 6 , 0 1. 0 6 , 0 
1 • 1 2, - 7 " 3 * 33 , - 8 

2 * 5 6 , - 1 ~ 5 « 4 2 , - 1 
9 . 8 1 , — 2 - 2 . 0 7 , - 1 
3 * 3 7 , - 1 5 . 0 0 , - 1 
2 * 5 6 , - 1 5 * 4 3 , - 1 

- 1 . 8 8 , - 7 6 
- 1 * 3 7 , 1 

- 5 . 6 6 , O 
I . 7 3 , - 7 

5 * 3 6 , - 7 7 
2 . 7 7 , O 
I. I 5 , O 

- 3 . 5 0 , - 8 

2 . 2 7 , - 1 
8 . 7 0 , - 2 

- 2 . 1 0 , - 1 
~ 2 » 2 7 , "I 

- 1 . 8 2 , - 8 
- 6 . 9 5 , - 9 

1.68, -8 
' 1 . 8 3 , - 8 

4 . 7 1 , - 7 7 1 . 7 6 , -77 2 . 6 7 , - I 3*12, 0 
2 . 3 2 , 0 I*57. - I 1 . 0 2 , - 1 1 . 1 9 , 0 
9 . 6 3 , - 1 6 . 5 2 , - 2 -2*47, - I — 2 . 8 8 , 0 
2.94, -8 -1 »99, "9 -2.67, -1 - 3 . 1 2 , 0 
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8.-3.6(a) Test E, I-, = .209Q in1". 

I • 8 1 0 0 0 , 0 0 . 0 0 0 0 0 , 0 I . 8 1 0 0 0 , 0 0 . 0 0 0 0 0 , 0 
— 1 . 7 9 0 0 0 , 2 2 « O 7 O O O , 2 7 . 5 0 0 0 0 , - I 1 . 0 6 7 5 0 , 2 
6 . 9 5 0 0 0 , ~ 2 O . O O O O O , O 0 . 0 0 0 0 0 , 0 
4 . 5 0 0 0 0 , 0 4 0 6 2 5 ° ° . 0 2 . 0 0 1 0 0 , 0 2 . 0 9 4 0 0 , - I 
4 . 5 0 0 0 0 , 0 4 . 6 2 5 ° ° . 0 2 . 0 0 1 0 0 , 0 2 . 0 9 4 0 0 , - I 
3 . 3 0 0 0 0 , 6 3 . O O O O O , 7 

LOAD(2) RADIAL ASYMMETRIC TRANSVERSE LOAD(2) 

FOURIER SERIES TERM 
NI MI 

L.H.EDQE TEAM 

NO. 
MA M 3 

0 3*3°. 2 2.28, 3 2.63, 2 
3 2.74, 2 1.90, 3 2 . 1 9 . 2 
7 6« 4 3 » I 4 • 4 5 , 2 5*14, 1 
8 1 '79.: "77 3 . 0 0 , "77 2 . 0 8 , "77 

U W V 
H.EDQE BEAM 

0 57. - 7 4 - 1 . 9 0 , - 2 "5•°7. "3 
3 2.05 , "3 - 1 . 5 8 , -2 "4*21, "3 
7 • 3 . 6 2 , "3 "3 8 7 1 » "3 -9.89, - 4 
8 3 . 6 9 , "3 - 2 . 3 7 , "75 -6.23, - 7 6 

NIA R 2 N2 

0 

0 18 77 . "77 -2.84, -1 " 6« 7 5. - I 
3 5.18, 0 -2.36, - I - 5 . 6 1 , - 1 
7 9.15, 0 " 5 8 5 4 . -2 - 1 . 3 2 , -1 
8 9 8 3 3 » 0 1 8 73 » "77 1 8 73 . "77 

3 
0 1 . 81 , "77 9 8 6 3 . -2 "3 8 25 » 0 
3 7.06 , -1 8.01, ~ 2 -2.70, 0 
7 1*25, 0 1 . 8 8 , - 2 - 6 . 3 4 . -I 
8 *> 

CA . W 0 I*73. "77 1 8 7 3 . "77 

4 . 4 3 , - 7 8 
- 1 . 8 6 , 1 
- 3 . 2 9 , 1 
" 3 * 3 5 , 1 

1 . 8 1 , - 4 
"4 

3* 54. -5 
3-57."77 

M 2 

2 . 4 0 , -1 
2 « 0 0 , ~I 
4 . 6 8 , - 2 
1•73."77 

•2.00, O 
•1.66, O 
•3.90, -1 
I.73."77 
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5 

0 - 6 . 8 8 , - 7 8 X . 8 7 , - 1 - 2 . 8 3 , 0 - 1 * 3 7 , 0 
3 - 2 o 0 3 , 0 1 » 5 5 > - 1 - 2 0 3 5 , 0 - I . I 4 » 0 
7 " 3 * 5 9 . 0 3 * 6 4 , ~ 2 - 5 * 5 i , - x — 2 « 6 6 , - 1 
8 

8 

- 3 . 6 6 , 0 1 • 73 » " 7 7 1 * 7 3 » - 7 7 w ft - 7 7 

o " 4 * 5 5 , - 7 8 2 . 1 3 , - x " 6 » 9 3 , - 7 4 * 3 7 , " 7 
3 ~ 3 * 8 5 , 0 1 * 7 7 » - I - 5 . 7 6 , - 7 3 * 6 4 , - 7 
7 — 6 e 8 0 , 0 4 * 1 5 . _ 2 • 3 5 » - 7 8 * 5 3 , - 8 
8 - 6 . 9 4 , 0 1 * 73 »' " 7 7 i * 7 3 » - 7 7 1 * 7 3 , - 7 7 

6 

o 1 *77> - 7 7 - 2 0 8 4 , - I 6 * 7 5 , - 1 - 2 « 4 0 , - 1 
3 5 . 1 8 , 0 - 2 . 3 6 , - x 5 * 6 x , - 1 - 2 • O O , - i 
7 9 . 1 5 , 0 " 5 * 5 4 , ~ 2 1 * 3 2 , - 1 - 4 . 6 8 , - 2 
8 9 * 3 3 » 0 1 . 7 3 , " 7 7 1 * 7 3 , - 7 7 1 * 7 3 » - 7 7 

U W V O 2 

0 

0 1 . 8 4 , " 7 5 " i * 9 3 » - 2 — 10 0 3 , " 3 1 « 8 1 , - 4 

3 1 . 9 0 , — rt - x . 6 1 , ~ 2 - 8 . 4 5 , - 4 i * 5 i , - 4 
7 3 * 3 5 . ~ 3 ~ 3 ' 7 7 . - 3 - 1 . 9 8 , - 4 3* 54 , - 5 
8 3 * 4 2 , - 3 - 2 . 9 0 , — 7 6 - S * 9 6 , - 7 8 1 . 8 6 , - 7 7 

i 

0 1 . 4 2 , " 7 5 - 1 4 5 i , _ 2 — 2 • 4 3 » - 3 3 . 7 8 , - 4 
3 1 *47> - 3 - 1 , 2 6 , ~ 2 - 2 » 0 3 , ~ 3 3 * i 4 , " 4 
7 2 . 59 , •"3 - 2 * 9 . 5 » - 3 - 4 * 7 3 , - 4 7 * 3 7 , - 5 
8 2 , 6 4 , - 3 - 2 • 2 4 , - 7 6 - 2 . 5 1 , " 7 7 I . 8 9 , " 7 7 

j 
0 

9 * 3 3 » - 7 6 - 1 » 0 0 , * - * £ - 3 ® 1 2 , " 3 5 * 4 2 , - 4 
3 9 * 5 9 . - 4 " 8 " 3 3 » - 3 - 2 . 5 9 , ~ 3 4 * 5 i , - 4 
7 1 . 6 9 , " 3 - 1 . 9 5 , " 3 - 6 • 0 8 , - 4 x ® 0 6 , - 4 
8 1 * 7 3 . " 3 - 1 . 4 4 , - 7 6 - 3 * 5 9 , - 7 7 a . 1 5 , " 7 7 



- 279 

O 
3 
7 
8 

16 

- 5 * 8 0 , - 7 8 
- 5 . 7 4 , - 1 0 
- x » o 1 , - 9 
- 1 . 0 3 , - 9 

5*34, ~9 
4 . 4 4 , - 9 
1 . 0 4 , - 9 
I » 8 4 , - 7 7 

_3 "3*54, 
- 3 . 9 4 , - 3 
- 6 . 9 0 , - 4 

' 2 5 , - 7 7 "4* : 

6 . 4 0 , — 4 
5 . 3 2 , - 4 
1 * 2 5 , - 4 
3 . 3 0 , - 7 7 

O 
3 

- 1 . 8 1 , - 7 5 
- 1 . 9 0 , - 3 

"3 0 3 5 , -3 
'3*42, -3 

1 . 9 3 , - 2 
1. 6 R , - 2 
3*77, "3 
3 . 1 6 , - 7 6 

• 1 • o 2 , — 3 
• 8 . 4 5 , - 4 

- 1 . 9 8 , - 4 
• 5 . 9 6 , - 7 8 

1 . 8 1 , - 4 

1*51, "4 
3*54, -5 

•77 1.86,-

NI MI R I M I S 

0 -1.80, 1 -1.94, 0 1 »73 , -77 *«73» "77 
3 - 1 . 5 0 , I - I .61 , 0 2*39, - 2 3*44, - I 

7 -3*52, 0 ~3* 79, -1 4*22, -2 6.08, -1 
8 1 »73 , "77 1*73, -77 4*3°, - 2 6.30, - I 

5 

O -1.68, 1 -1*52, 0 **73» "77 I*73>' ~77 
3 -1.39, 1 — 1 . 2 6 , 0 9 » 0 2 , - 2 7*17, -1 
7 - 3 . 3 7 , 0 -2.97, -1 I*59, -1 1.27, 0 
8 
< 

1 *73 , "*77 "77 1.62, - r 1.29, 0 

0 - 1 . 2 8 , 1 -1.01, 0 1 * 7 3 , -77 ^ *73»' "77 
3 -1.06, I -8* 37, -1 6 . 1 1 , - 2 1 . 0 3 , 0 
7 -2.49, 0 -1.96, - I 1.08, -1 1 . 8 1 , 0 
8 

8 

1 * 7 3 , -77 1 • 7 3 , ~7 7 1 . 10 , -1 1 . 8 5 , 0 

0 - I 0 0 3 , - 6 5*63, 1*73, -77 1 * 73 » -77 
3 -8.54, "7 4 . 6 8 , "7 — 2.24, -8 1« 21 , 0 
7 -2.00, -7 1 . 10 , -7 - 3 . 9 6 , -8 2.14, 0 
8 1 * 73 , -77 I«73, "77 - 4 . 0 3 , -8 2.19, 0 

: 6 

0 1.80, 1 1 . 9 4 , 0 1*73 » "77 10 73 , "77 
3 1. 5 0 , 1 1« 61 , 0 -2.39, - 2 3*44 , - I 

7 3*52, 0 3*79, - I — 4 * 22, - 3 6.08, - I 

8 1 *73 , "77 1*73, -77 - 4 . 3 0 , -3 6 . 2 0 , — I 



- 280 - j, 
8.^60)) Test E, I, = .00522 in*-. 
2.1 2 500, -1 2«1 2 5°O, -I 
1. 81000, 0 0.00000, 0 1.81000, 0 0 •OOOOO, O 

-1.79000, 2 2»07000, 2 7.50000, -1 1 .06750, 2 
6.95000, -2 0.00000, O 0.00000 , 0 
4. 50000, 0 4.625°°, O 2•00100, 0 5 .22000, -3 4. 50000, 0 4.625 °°, O 2.00100, 0 5 .2 2000, -3 
3 .30000, 6 3 D OOOOO, 7 

L0AD(3) RADIAL ASYMMETRIC TRANSVERSE L0AD(3) 

FOURIER SERIES TERM MO. I 
. NI MI M 2 M3 

L.H.EDQE FEAM 

O 3.16, 2 2.30, 3 2.66, 2 4.94,-78 
3 2.62, 2 1.92, 3 2.21, 2 -5.48,-1 
7 6.16, 1 4.50, 2 5«I9» 1 -9•67, -1 
8 1.77,-77 3.02,-77 2.09,-77 -9.86, -1 

U W V 0 
L.H.EDQE BEAM 

3 
7 
8 

x.59,-74 
2.07, -3 
3*65, " 3 
3 S 7 2 , - 3 

•1.92, " 2 
•I«59, -2 
•3*74, -3 
•2.39,~75 

•5" II, - 3 
•4.25, - 3 
•9.97, -4 
'6. 29 ,-76 

2.14, -4 
1 . 7 8 , - 4 
4 . 1 7 , - 5 
3 . 9 8 , - 7 7 

Nia R 2 n 2 M 2 

O IE75,-77 -3.76, -I -6.40, -I 1.04, O 
3 4*95, 0 -3.X3, ~x -5.32, -1 8 . 6 1 , - 1 
7 8 . 7 4 , O - 7 . 3 4 , - 2 - 1 . 2 5 , " I 2 . 0 2 , 
8 8 . 9 I , o 1 . 7 3 , - 7 7 1 . 7 3 , - 7 7 x . 7 3 , - 7 7 

3 
O 1 . 8 4 , - 7 7 8 . 7 6 , -2 -3.13, o -2.03, O 
3 7*41, "I 7.28, -2 -2.60, O -1.69, O 
7 X'31, 0 x»7x, "2 -6.11, -i -3.96, -i 
8 i»33» 0 x. 73 ,-77 x. 73 ,"77 x. 73 ,"77 
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7 
8 

• 7 D 3 , - 7 8 

•1.95, O 
•3.44, 0 
'3 4 5 1, 0 

1 . 9 0 , - 1 
1 . 5 8 , - 1 
3 * 7 I , " 2 
1 . 7 3 , - 7 7 

•2.75, O 
'2.28, O 
•5.36, - I 
18 7 3 »"77 

•1.40, O 
'I « 16 , O 
'2 . 7 3 , 
1 . 7 5 » "77 

O 
3 
7 
8 

16 

- 4 . 4 6 , - 7 8 
• 3 . 7 6 , O 
•6.64, O 
•6.77,, O 

2 . 1 4 , - I 
1 . 7 8 , - I 
4 . 1 8 , - 2 
1-73,~77 

1 . 8 4 , - 6 
1 • 5 3 , ~ 6 

38 59 » "7 
1.73»~77 

7 . 4 0 , - 7 
6 . 1 5 , - 7 
1 . 4 4 , - 7 
1 8 73 »~7 7 

3 
7 
8 

1 . 7 5 , - 7 7 
4 . 9 5 , 0 
8 . 7 4 , 0 
8 , 9 1 , 0 

•3.76, - 1 
"3 8 13 , 
•7.34, - 2 
1 . 7 3 , - 7 7 

6 . 4 0 , - 1 
5 8 3 2 > "I 
1 . 2 5 , - 1 
1 "73,-77 

- 1 . 0 4 , O 
- 8 . 6 1 , - 1 
- 2 E O 2, - I 
I 8 73 »~77 

U V 0 2 

O I8 8 5,-7 5 -1» 94, "2 -*8°3> -3 2.14, -4 
3 1 . 9 2 , - 3 - 1 . 6 2 , - 2 - 8 . 6 0 , — 4 1 . 7 8 , - 4 
7 3 8 3 8 , - 3 " 3 8 79 » - 3 - 2 . 0 2 , ~ 4 4 ° 1 7 , " 5 
8 3*45, "3 - 2 . 9 2 , - 7 6 - 6 . 5 5 , - 7 8 1.97,-77 

3 
0 1 8 43 ,"7 5 -I*5A» ~ 3 ~ 2 8 4 5 , "3 3 8 75 , "4 
3 1 . 4 8 , - 3 - 1 . 2 6 , - 2 - 2 . 0 4 , - 3 3 . 1 2 , - 4 
7 2 . 6 1 , - 3 - 2 . 9 6 , - 3 " 4 8 7 8 , " 4 7 8 3 2 , " 5 
8 2 . 6 6 , - 3 - 2 . 2 5 , - 7 6 - 2 . 5 5 , - 7 7 1 . 8 8 , - 7 7 

5 
O 9 . 3 8 , - 7 6 - 1 . 0 1 , - 2 - 3 0 1 4 , - 3 5 . 4 3 , - 4 
3 9 864, "4 ~8,> 37, "3 - 2 . 6 1 , - 3 4 8 52 » "4 
7 * 8 7 ° > ~ 3 - 1 . 9 6 , - 3 - 6 . 1 3 , - 4 1 . 0 6 , - 4 
8 1.74, -3 - 1 8 4 5 ,-76 -38 ° 3,"77 2•15 >"7 7 
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3 
7 
8 

•4*4I ,~78 

< 8 . 6 3 , - 1 0 
< 1 . 5 2 , - 9 
'1 • 5 5 » "9 

8 . 0 5 , - 9 
6 . 6 9 , — 9 
*« 57» - 9 
2 . 1 2 , - 7 7 

• 3 * 5 6 , - 3 
- 2 . 9 6 , - 3 

• 6 . 9 5 , - 4 

• 4 . 2 9 , - 7 7 

6 . 4 3 , - 4 
5*35, "4 
1 . 2 6 , - 4 
2 . 3 0 , - 7 7 

.16 

O 
3 
7 
8 

• 1 . 8 2 , - 7 5 
•1.92, - 3 
'3 * 3 8 > -3 
•3*45, -3 

I E 9 4 , ~ 2 
I . 6 2 , - 2 
3*79, ""3 
3 . 1 8 , - 7 6 

- 1 . 0 3 , - 3 
- 8 . 6 0 , — 4 
"2 • O 3 , - 4 
- 6 . 5 5 , - 7 8 

2 . 1 4 , - 4 
I . 7 8 , - 4 
4 . 1 7 , " 5 
1 . 9 7 , - 7 7 

NI M L R I M I 2 

O 
3 
7 

- 1 . 7 8 , 

47, 

1 
1 
O 

1 . 7 3 , - 7 7 

•1.95, O 
•1.62, O 
• 3 . 8 1 , - I 
1 * 73 »~77 

1 * 7 3 , - 7 7 
- 1 . 9 0 , - 3 
"3*35, "3 
*30 4 1 , "3 

1 . 7 3 , - 7 7 
4 . 0 6 , - 1 
7 . 1 6 , - 1 
7 . 3 0 , - 1 

O 
3 

•1.62, 1 
•1.34, 1 
'3 " 1 5 , O 
1 . 7 3 , - 7 7 

• 1 . 5 2 , O 
• 1 . 2 7 , O 
• 2 . 9 7 , - 1 
10 73 »—77 

1 . 7 3 , - 7 7 

9 . 1 3 , ~ 2 
I . 6 I , - 1 
1 . 6 4 , - 1 

1 . 7 3 , - 7 7 
7 . 1 2 , - 1 
1 . 2 6 , O 
1 . 2 8 , O 

O 
3 
7 

" I » 2 7 , X 

• 10 0 6 , 1 
<2.48, O 
1 . 7 3 , - 7 7 

' I 6 O I , O 
•8.41, - I 
• X . 9 7 , - I 
I . 7 3 , - 7 7 

1 * 7 3 , 
6 

77 
- 2 
- I 

I . I 2, "I 

2 2 , 
I » I O , 

I . 7 3 , - 7 7 
1 . 0 3 , O 
1 . 8 2 , O 
1 . 8 6 , O 

O 
3 
7 
8 

16 

9 . I X , - 7 

7*57, -7 
1 . 7 8 , - 7 
1 . 7 3 , - 7 7 

8 , 3 8 , - 7 
6 . 9 7 , - 7 
1 . 6 3 , - 7 
1 . 7 3 , - 7 7 

1 . 7 3 , - 7 7 
'3 » 7 3 » ~ 8 
• 6 . 5 8 , - 8 
•6.71, - 8 

1*73,-77 
X . 2 2 , O 
2. X 5 , O 
2 » 20 , O 

O 
3 
7 

1 . 7 8 , I 
X. 4 8 , 1 
3 . 4 7 , O 
1 . 7 3 , - 7 7 

X . 9 5 , O 
1 . 6 2 , O 
3 . 8 1 , - I 
1 * 7 3 , - 7 7 

1*73,"77 
1 . 9 0 , - 3 
3*35, -3 
3*4I, -3 

1*73,"77 
4 . 0 6 , -x 
7 . x 6, -1 
7 . 3 0 , - 1 
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8.3.7(a) Test F, I. = . 209*+ i n \ 
2 . I 2 5 0 0 , -X 2 « I 2 5°0 , -1 
1 . 8 1 0 0 0 , 0 0.00000, 0 1 . 8 1 0 0 0 , 0 0 0 00000, 0 

- I . 7 9 0 0 0 , 2 2 « O 7 O O O , 2 7« 5 0 0 0 0 , -1 1 .06750, 2 

6 . 9 5 0 0 0 , - 2 O.OOOOO, 0 0 . 0 0 0 0 0 , 0 
4.5OOOO, O 4.625OO, 0 2.00100, 0 2 .09 4 0 0 , -1 
4.5OOOO, O 4«62500, 0 2.00100, 0 2 . 0 9 4 0 0 , -1 
3 • 3 0 0 0 0 , 6 3.OOOOO, 7 

RAD IAL LOAD OVER WHOLE SURFACE ( 2 ) 

FOUR IER S E R I E S TERM NO . 1 

NI MI M 2 M3 
L . H . E D Q E BEAM 

O - 2 - 2 9 , 2 - 5 * 5 9 , 3 6 . 9 1 , 2 - 7 . 0 9 , - 7 7 

3 -1.9°, 2 -4.65, 3 5 « 7 5 » 2 ~3»67» 2 
7 - 4 , 4 6 , 1 - 1 . 0 9 , 3 1 . 3 5 , 2 - 6 . 4 7 , 2 

8 - 6 . 1 8 , - 7 8 - 2 . 8 9 , - 7 7 1 . 8 1 , - 7 7 - 6 . 6 0 , 2 

U W V 0 

L . H . E D Q E BEAM 

0 -3 *79 ,-74 4*65, -a •3 3» 3 * 57, ~3 
3 -4*94, ~3 3*87> —2 -1.11 , - 2 2«97» ~3 
7 - 8 . 7 2 , - 3 9 . 0 8 , -3 - 2 . 5 9 , ~3 6 . 9 7 , - 4 

8 - 8 , 8 9 , - 3 5 . 8 5 , - 7 5 - 1 . 6 6 , - 7 5 4 . 6 1 , - 7 6 

MI 2 R2 N2 M2 

O 
3 
7 

- 7 . 7 2 , -

•3*23, 
•5.70, 
• 5 . 8 1 , 

O 
O 
O 

3 * 4 5 , 0 

2 . 8 7 , O 
6 . 7 3 , -1 
1 . 7 3 , - 7 7 

•9.29, -1 
• 7 . 7 2 , -1 

• 1.81, - 1 
X•73 »~77 

- 9 . 1 1 , 

-7*57, 
- 1 . 7 8 , 

x • 73 »' 

O 
O 
O 

•77 

0 - 7 . 6 4 , - 7 8 8.62, —1 4.02, 0 1 . 0 9 , 1 
3 -6.55, 0 7.16, -1 3*35, 0 9.10, 0 
7 - I . 16 , 1 1.68,. -1 7 • 8 5 > -1 2 • 1 3 > 0 
8 - 1 0 I 8 , 1 x *73 >"77 1 »73>-"77 1 . 7 3 "77 



- 2 8 Q -
5 

O - 7 . 2 7 , - 7 8 4 . 4 1 , - 1 7 . 2 9 , 0 1. 24 , I 
3 0 3 . 6 7 , — 1 6 . 0 6 , 0 1 . 0 3 , 1 
7 " 7 ® 7 3 » 0 8.61 , - 2 1 » 4 2 , 0 2 . 4 2 , 0 
8 

8 

- 7 . 8 8 , 0 1 ® 7 3 » " 7 7 X . 7 3 , " 7 7 X «73 , " 7 7 

0 1.83 , " 7 7 7 . 7 8 , - 8 9 . 2 1 , 0 1 .31, I 
3 X .39, - 6 6 . 4 7 , - 8 7 • 6 6 , 0 10 09 , X 
7 2 • 4 5 , - 6 1 . 5 2 , - 8 I 0 80 , 0 2 . 5 6 , 0 
8 2 . 5 0 , - 6 1 ® 73 » " 7 7 X . 7 3 , " 7 7 X . 7 3 , " 7 7 

6 

O 1 . 8 9 , " 7 7 - 3 » 4 5 , 0 - 9 . 2 9 , - 1 " 9 . X 1 , 0 
3 3 . 2 3 , 0 - 2 . 8 7 , 0 " 7 . 7 2 , - 1 ~ 7 ' 57, 0 
7 5»7°» 0 - 6 . 73, - 1 - 1 . 8 X, - 1 - 1 . 7 8 , 0 
8 5.8I , 0 X « 7 3 , " 7 7 X . 7 3 , " 7 7 I » 7 3 , - 7 7 

I 
U w V Oa 

O 

0 - 5 . 1 0 , " 7 5 4 . 9 0 , - 2 - 2 . 4 2 , - 2 3 . 5 7 , "3 
3 - 5 . 3 3 , "3 4 . 0 7 , - 2 - 2 . 0 1 , - 2 2 . 9 7 , "3 
7 - 9 . 4 2 , - 3 9« 56, - 4 . 7 2 , " 3 6 . 9 7 , " 4 
8 
* 

— 9 »60, "3 7 . 8 2 , - 7 6 - 3 . 6 6 , - 7 6 6 . 9 0 , " 7 7 

0 

0 - 1 . 0 7 , " 7 4 1 . 0 7 , - 1 - 1 0 79, - 2 2 . 9 5 , "3 
3 - I . I 3 , 8 . 8 6 , - 2 - I . 4 9 , - 2 2 - 4 5 , "3 
7 - I . 9 8 , - 2 2 . 0 8 , - 2 - 3 . 4 9 , "3 5 . 7 6 , " 4 
8 

E 

— 2 • O I , - 2 1 . 6 8 , " 7 5 - 2 . 6 8 , - 7 6 5 . 9 2 " 7 7 

J 

0 "X ® 3 3 , - 7 4 1 . 3 3 , - 1 - 1 . 1 5 , - 2 X .83, "3 
3 - 1 . 3 9 , - 2 1.1 R, - 1 - 9 . 5 3 , - 3 X . 52, "3 
7 - 2 . 4 5 , - 2 2® 59 »• - 2 - 2 . 2 3 , "3 3 . 5 7 , " 4 
8 " 2 » 5 ° , - 2 2 • 10 , " 7 5 - 1 . 6 7 , - 7 6 4 . 1 6 , " 7 7 
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o - I a 4 9 , - 7 4 I a 4 8 , - 1 - 1 , 6 5 , - 9 - 2 4 I 7 > - 1 0 

3 — I . 5 5 , - 2 I a 2 3 f - I - x ' 3 7 , - 9 1 0 8 1 , - 1 0 

7 ~ 2 ® 7 4 , - 2 2 a 8 9 , - 2 - 3 . 2 1 , - I O 4 . 2 4 , - 1 1 

8 ~ 2 a 7 9 » - 2 2 » 3 4 , - 7 5 I a I 8 , - 7 7 2 a O I , " 7 7 

6 

o " 5 4 1 0 , " 7 5 4 . 9 0 , 2 a 4 2 , — ^ 
- 3 4 5 7 , " 3 

3 - 5 * 3 3 > " 3 4 4 
° 7 » - 2 2 a O I , - 2 . 9 7 , " 3 

7 - 9 a 4 2 » " 3 9 4 5 6 , - 3 4 4 7 2 , " 3 - 6 . 9 7 , - 4 

8 - 9 . 6 0 , " 3 7 4 8 2 , - 7 6 3 a 9 2 , - 7 6 " 4 4 3 ° , " 7 7 

NI MI R I M I 2 

O 

0 - 2 • x 7 » 1 4 « 9 2 , 0 x 4 7 3 » - ? 7 1 4 7 3 » " 7 7 

3 - 1 a 8 1 , I 4 4 ° 9 , 0' 2 . 1 7 , 6 . 7 7 , O 

7 ~ 4 4 2 4 » 0 9 0 6 1 , - 1 3 4 8 4 > - 1 I a 2 0 , I 

8 

•> 

1 4 7 3 » " 7 7 1 4 7 3 » - 7 7 3 4 9 x , - 1 I a 2 2 , I 

j> 

0 

5 . 8 6 , 0 1 . 0 7 , 1 x 4 7 3 > - 7 7 I 4 7 3 , " 7 7 

3 4 . 8 7 , 0 8 . 9 0 , 0 " 5 4 3 3 » - 1 5 4 6 0 , O 

7 I a 1 4 , 0 2 . 0 9 , 0 - 9 4 4 0 , - 1 9 . 8 8 , O 

8 1 4 7 3 »1 " 7 7 1 4 7 3 » - 7 7 ~ 9 4 5 9 , - 1 I a 0 I , I 

j 

a 

I a 5 6 , 1 1 4 3 4 , 1 i - 7 3 , " 7 7 1 4 7 3 » " 7 7 

3 I . 3 O , 1 1 . r 1 , 1 ~ 6 a 2 4 , - 1 3 4 4 7 , O 

7 3 ' ° 5 » a 2 • 6 1 , 0 - I a 1 0 , 0 6 . 1 2 , O 

8 1 4 7 3 - 7 7 1 4 7 3 , " 7 7 - I a I 3 , 1 0 6 a 2 4 , O 

O 1 4 6 2 , 1 1 . 4 9 , I I 4 7 3 » " 7 7 x 4 7 3 » " 7 7 

3 1 4 3 5 , 1 1 4 2 4 , I - 6 . 7 3 , - 1 4 " 5 7 , " 7 

7 3 4 1 7 a 0 2 . 9 0 , 0 - I a I 9 , 0 8 , 0 7 , " 7 
8 I o 7 3 , " 7 7 1 4 7 3 > " 7 7 - I 4 3 I , 0 8 4 2 3 , " 7 

6 

0 1 7 , 1 4 * 9 2 , 0 1 4 7 3 » " 7 7 i 4 7 3 > " 7 7 

3 " I a 8 l , 1 4 . 0 9 , 0 a . 1 7 > - I - 6 . 7 7 , 0 

n 
t ~ 4 ° 2 4 , 

0 9 a 6 I , - 1 3 4 8 4 , - 1 - I a 2 0 , I 

8 1 * 7 3 » " 7 7 1 4 7 3 » " 7 7 3 4 9 1 , - 1 - I a 2 2 , I 



8.3.7(b) Test F, I. = .00522 in1". 
2. 1 2 5 ° ° , -1 2. 12500, -I 
I • 8 1 0 0 0 , 0 O•OOOOO, 0 I .81 coo, 0 0 .OOOOO, O 

-I. 7 9 0 0 0 , 2 2 . 0 7 0 0 0 , 2 7 . 5 0 0 0 0 , -I I . 0 6 7 5 0 , 2 

6 . 9 5 0 0 0 , - 2 0.00000, O 0 . 0 0 0 0 0 , 0 
4* 5 0 0 0 0 , 0 4 . 6 2 5 0 0 , O 2 . 0 0 1 0 0 , 0 5 « 2 2 0 0 0 J -3 
4* 5 0 0 0 0 , 0 4 . 6 2 5 0 0 , O 2 . 0 0 1 0 0 , 0 5 . 2 2 0 0 0 , -3 
3* 3 0 0 0 0 , 6 3 . 0 0 0 0 0 , 7 

R A D I A L LOAD OVER WHOLE SURFACE ( 2 ) 

F O U R I E R S E R I E S TERM NO . 1 

NI MI M 2 M3 

L . H . E D Q E BEAM 

O - 6 . 7 6 , 2 - 6 . 5 3 , 3 8 , 4 1 , 2 7 • 1 5 > ~7 8 

3 - 5 » 6 2 , 2 " 5 0 43 , 3 6 . 9 9 , 2 - 1 . 2 7 , 1 

7 - 1 . 3 2 , 2 - 1 . 2 7 , 3 1 0 6 4 , 2 - 2 . 2 4 , 1 
8 - 8 . 1 4 , - 7 8 - 3 * 5 9 , - 7 7 1 . 9 2 , - 7 7 - 2 . 2 8 , 1 

U W V 0 

L . H . E D Q E BEAM 

O - 4 . 4 7 , - 7 4 5843, -2 - 1 . 6 2 , - 2 4*95, ""3 
3 - 5 * 8 3 , ~3 4 » 5 2 , - 2 - 1 . 3 4 , - 2 4 » I 2 , - 3 

7 - X . 0 3 , - 2 1 . 0 6 , - 2 - 3 . 1 5 , ""3 9 * 6 7 , - 4 

8 - 1 . 0 5 , - 2 6 . 8 3 , - 7 5 - 2 . 0 2 , - 7 5 6 . 3 5 , - 7 6 

NI RA n2 MA 

O 
3 
7 

• 7 * 7 5 , - 7 B 

• 1 . 0 5 , 1 

•1.85, 1 
• 1 . 8 8 , 1 

1 . 9 0 , O 
1 . 5 8 , O 
3*7°, 
I . 7 3 , - 7 7 

•1.24, "I 
• 1 . 0 3 , - 1 
•2.43, " 2 
1 . 7 3 , - 7 7 

7 * 4 3 , 0 

6 . 1 7 , O 
1 . 4 5 , O 

1 * 7 3 , - 7 7 

3 
O - 5 . 1 8 , - 78 8 . 4 1 , - 1 8 . 9 0 , 0 1 . 2 4 , 1 

3 - 8 . 6 1 , 0 6 . 9 9 , -1 7 . 40 , 0 1 * 0 3 , I 
7 - 1 . 5 2 , 1 1.64, -1 1.74, 0 2.41, 0 

8 1 1« 73,"77 1 • 7 3 , -77 1 • 73 » "77 
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o . - 6 . 1 3 , ~ 7 S 6 . 0 5 , - 1 x« 3 9 , 1 1 . 4 3 , 1 
3 " 5 . 1 4 , 0 5 . 0 3 , - x 1 . 0 7 , X I 0 1 8 , X 
7 - 9 . 0 7 , 0 1 . 1 8 , - 1 3 . 5 3 , 0 3 . 7 7 , 0 
8 " 9 . 3 $ , 0 1 . 7 3 , - 7 7 X "73 , " 7 7 1*73,"" 77 

0 1 . 8 5 , " 7 7 9 0 6 9 , - 8 1 . 5 1 , 1 1 . 5 8 , X 

3 3 » 6 4 , " 7 8 « 0 6 , - 8 x • 2 6 , X I 0 3 X , 1 

7 6 . 4 3 , " 7 1 . 8 9 , ~ 8 2 . 9 5 , 0 3 . 0 8 , 0 
8 6 . 5 6 , " 7 x . 7 3 , " 7 7 X . 7 3 , " 7 7 1 " 7 3 5 " 7 7 

1 6 

0 1 ® 7 7 , " 7 7 - 1 . 9 0 , 0 - 1 . 2 4 , - x 7 ® 4 3 , 0 

3 I . 0 5 , 1 - 1 . 5 8 , 0 - x . 0 3 , - I 6 . I 7 , 0 

7 x * 8 5 , 1 - 3 . 7 ° , - 1 " 2 o 4 3 , 1 . 4 5 , 0 
8 1 . 8 8 , r 1 ® 7 3 » " 7 7 1 . 7 3 , " 7 7 X . 7 3 , " 7 7 

X 

U W V 0 2 

0 

0 - 6 . 0 4 , " 7 5 5 » 8 5 » - 3 0 9 2 , " 2 4 « 9 5 » " 3 
3 - 6 . 3 0 , " 3 4 » 8 6 , - 3 ~ 3 ® 4 2 , 4 » i 2 , " 3 
7 - 3 I . 1 4 , - 3 " 5 . 6 9 , 9 0 6 7 , " 4 
8 

0 

- 1 . 1 3 , - 3 9 » 3 ° » - 7 6 " 4 * 4 4 » - 7 6 9 0 0 7 , " 7 7 

3 
0 " i » 3 8 , " 7 4 1 . 3 8 , - 1 - 2 . 1 5 , " 2 3 . 4 3 , 
3 " I « 3 4 , - 2 1 . 0 7 , - I " i . 7 9 , - 3 3 . 8 5 , " 3 
7 " 3 * 3 7 , 2 . 5 1 , - 3 " 4 * 2 ° , " 3 6 . 6 9 , " 4 
8 

< 
" 3 « 4 1 , " 3 • 2 . 0 3 , " 7 5 " 3 . 2 4 , - 7 6 6 0 6 7 , " 7 7 

j 
0 

- I « 6 o , " 7 4 1 . 5 9 , - x - 1 . 3 8 , - 2 2 . 1 7 , " 3 
3 - 1 . 6 7 , " 2 1 . 3 2 , - 1 - 1 . 1 4 , 1 « 8 0 , " 3 
7 - 3 0 9 4 , - 3 3 . x t , " 2 - 2 , 6 8 , " 3 4 * 3 3 , - 4 

8 - 3 . 0 0 , " 3 2 * 5 * , " 7 5 - 2 . 0 3 , - 7 6 4 . 7 0 » " 7 7 
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O 
3 
7 
8 

• 1 . 7 8 , - 7 4 
• 1 . 8 6 , — 2 
•3.28, -2 
- 3 . 3 4 , - 2 

1 . 7 8 , - 1 
1 . 4 8 , - 1 
3 . 4 6 , - 2 
.2. 8 0 , - 7 5 

1 . 9 8 , 
5 > 

9 
, . 9 

86,-10 
1 . 2 2 , " 7 ? 

- I . 
- 3 . 

3 O , - IO 
3 O 2 I , " I O 
5 . 2 0 , - 1 1 
I . 7 3 , - 7 7 

16 

• 6 . 0 4 , - 7 5 
•6.3O, - 3 
•I . I I , - 2 
• I.I 3 , - 2 

5 . 8 5 , - 3 
4 . 8 6 , - 2 
I . I 4 , - 2 
9 . 3 0 , - 7 6 

2 . 9 2 , - 2 
2 . 4 2 , - 2 
5 * 6 9 , - 3 
4 . 7 0 , - 7 6 

-4*95, -3 
- 4 . I 2, - 3 
- 9 . 6 7 , - 4 
- 6 . 4 8 , - 7 7 

NX MX Ri Mi 2 

O 

0 -1.80, 1 5 . 8 8 , 0 1*73, -77 1*73, -77 
3 -1.50, I 4* 8 9 , 0 -3*39, -1 9 . 4 0 , 0 
7 0 1. 1 5 , 0 -5*98, -1 1.66, I 
8 1 *73 » "77 1*73» -77 -6.10, -1 1.69, 1 

I 
0 1.86, 1 I . 2 9 , 1 1 * 7 3 » ~77 •I »73> -77 
3 I 1 . 0 7 , 1 -6.15, -X 6.50, 0 
7 3*63, 0 2" 52, 0 -1.09, 0 1*15, I 
8 
< 

-77 1 * 73 > -77 -1 . 11 , 0 1 . I 7 , 1 

0 L»93» 1 1.60, 1 I*73» "77 J*73 » "77 
3 1. 6 1 , I 1 * 33 » 1 -7*37, -1 4 . 1 1 , 0 
7 3*77, 0 3 . 1 2 , 0 "•1.28, 0 7.26, 0 
8 

8 

1 . 7 3 , "77 1 *73, -77 - r . 3 1 , 0 7 . 4 0 , 0 

0 1.90, 1 1.78, 1 I°73, "*77 1 *73 >' -77 
3 1 . 5 8 , I 1.48, 1 - 8 . 0 8 , -1 5*89, -7 
7 3*7°, 0 3*48, 0 -1*43, 0 1.04, - 6 
8 1 * 7 3 , -77 *»73> "77 -1.46, 0 1.06, - 6 

;6 

0 - I » 80 , I 5 . 8 8 , 0 1*73 , -77 1 * 73 -77 
3 - 1 . 5 0 , I 4.89, 0 "3°39, -1 -9.40, 0 
7 0 15, 0 -5'9G, -1 — 1 .66, R 
0 cj 1 * 7 3 » -77 1 . 7 3 , -77 - 6 0 1 0 , -1 -1.69, 1 
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8.Q 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 parametersi-

Section Parameter Varied 

8.Q.1 She 11 Young's Modulus, E 

8.Q.2 Edge beam 

8.Q.3 Edge beam I 2 

8 A . Q Shell R 
a 

8.Q.5 Shell Rp. 

8.Q.6 Term of Fourier series n 

8 A . 7 Edge beam A 

8 A . 8 Edge beam 

8.Q.9 Shell thickness t 

8.Q.10 Edge beam a 

S.Q.ll Variation of shell edges - fixed, free 
„ . and simply'supported 
S.Q.l Variation of Shell Young's Modulus 

Da to ? -

R a = -185" Pp = 200" t = ,75" L = 106.75" 

A = Q.5in2 I 1 = Lh.625inLh I2=1.6llin^ 1^= .2091+in+ 

9 = . 2 2 radians a =1.59" b = 0 " 

Eg = variable = 30 x 106 lb./in.2 G s = 10 lb./ft.2 



Action 
or Dis-
place-
ment^ 
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' i 

Longitu- Location E =1.0x10 
dinal 

Location 
on Arc 

n a 
(lb/in) 

N P 
(lb/in) 

n „ a<3 

(lb/in) 

a 

(in lb/ 
in) 

(in lb/ 
in) 

maf3 
(in lb/ 

in) 
R A 

(lb/in) 

rfi(lb/ 
p in) 

Mid span 
tt 
11 

Mid span 
n 

N 

Gable 

t! 

Mid span 

Mid span 
T! 

II 

Gable 
tt 

Gable 

Mid span 

lb/in* 
Es=3.3xl06 E s=5Ax10 6 

lb/ in' lb/in£ 

Shell 
edge 

£ arc 
-23.9 
18.6 

-30.3 
10.7 

-30.3 
5.9 

2 arc 26.k 1Q.1 7.0 

Shell 
edge 

i- arc 
-1.09 

9.55 

-1.27 

3.8Q 
-1.Q3 

0.53 
£ arc 15.0 6.81 2.08 

Shell 
edge -10.7 -1.22 3.69 

i arc -16.0 -8.93 -Q.08 

Shell 
edge 1.77 6.1 

£ arc 5.87 12.5 16.3 
£ arc 7.^2 15.5 20.1 

Shell 
edge 

i arc 
-17.1 -11.2 

13.2 
-7.7 
16. ̂  

£ arc 7.Q 1Q.5 18.6 

Shell 
edge 

i arc 
5.51 

^.79 

13.3 

9.1 

17.6 

11.5 

Shell 
edge 

£ arc 
.957 

-.607 

0.52 

-1.1Q 

0.27 

-1.Q5 
arc -.65^ - 1,31 -1.69 

Shell 
edge 

3.60 3.96 Q.07 

£ arc 0.31 0.67 0,88 



Action 
or Dis-
place -
ment 

U 
° U n ) 

VL 
p(in) 

U 
Y (in) 

^ D B ) 

M, (in 
_ L B ) 
M 0 (in 
_ lb) 
M, (in 

lb) 
ua ( A ) 

dinalj 
Loca tipn 

Gable 

Mid span 

Mid span 

Gable 

Gar; 3.e 
Up (in) Mid span 

U^ (in) Mid span 

Data s-

R = -185" R a 
A = Q.5in2 I 

<p = .22 radians a = 1.59" 
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Location E 
on Arc 

=1.0xl06 
9 lb/in 

Es=3.3xl06 E s =5-
lb/in2 lb/in2 

Shell 
edge 

4 arc 

-.0118 

-.03^5 

-.0087 -cOO'/M 

-.0228 -.0182 

i- arc -.0Q35 -.0282 -A3220 

Shell 
edge 

i arc 
-.0395 
-.0253 

-.0256 -..0200 

-.0160 -,03.26 

Shell 
edge 

I- arc 

.058 

.193 

.0K5 .037 

.125 c099 

i arc .155 ,.".23 
Edge beam -boo -69.8 3 02 

II -6830 -5220 -!t3 03 
II 1080 63Q K02 
II -98Q -720 -5:3 
U -.0105 -.0080 -.Co,66 
II -.0259 -.0151 -.0118 
II .0568 .0Q3Q 03/8 

Edge Beam I-, 

p = 200" t 

a = Q.62 

= .75" L = 106.75" 

I2= Idllin4" variable 

0 " 

E, 3.3x10° lb/in' 2 Eb=30xl06lb/in2 G =10 lb/ft.2 
O 
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Action 
or Dis-
place -
ment 

Longitu-
dinal 

Loca tion 
Loca tion 
on Arc 

b I2=0in Io=.209W 3 . L m 3. b in w in 

Ha 
(lb/in) 

Mid span 
it 

Shell 
edge 

1 arc 
-30.5 
18.8 

-30.3 

10.7 

-29.8 
-2.1 

-29.8 

A . 7 
ir i arc 16.9 A . l 9.7 8.9 

n 
(fb/in). 

Mid span 

ii 

She 11 
edge 

3- arc 

-0.5 

9.8 

-1.27 

3.8W 

- 2 A 9 

-5.50 

-2.73 

-7.38 
ti i arc 13.5 6.81 -3.55 -5.6W 

n an 
(lb/In) 

Gable 
II 

Shell 
edge 

i- arc 
-15.7 
-11.W 

-1.22 

-8.93 
21.3 

-5.1 

25.8 

A . 3 

m a 
(in lb/ 

in) 

Mid span 
II 

Shell 
edge 

t arc 

5.6 

15.7 
b.5 

12.5 

2.8W 

7.56 

2.50 

6.56 
II •g- arc 19 A 15.5 9 . A 8.22 

M A 
(in lb/ 

in) 

Mid span 
II 

Shell 
edge 

i arc 

8.2 

15.3 

-11.2 

13.2 

-bl.3 

9.9 
A 7 A 
9.2 

II -g- arc 18.3 lb.5 8.7 7.6 

m a6 
(in lb/ 

in) 

Gable 
\ 

II 

Shell 
edge 

i" arc 
19.5 
11.1 

13.3 
9.1 

3.56 
5.96 

I.60 

5.33 

(lb/in) 
Gable 

II 

Shell 
edge 

i arc 

-O.65 

-1.36 

0.52 

-1.1W 
2.35 

-0,80 

2.7-2 

-0.73 
II -k arc -1.65 -1.31 -0.79 -0.69 

rS (lb/in) 
Mid span 

II 

Shell . . 
edge 

2.35 

0.85 

3.96 
0.67 

6 A 6 

0.38 
6.96 

0.33 



or Dis-
place-
ment 

U A 
(in) 

( M ) 

U , 
(in) 

N1(lb) 

M-, (in 
lb) 

M0(in 
_ 2 lb) 
Mfain 
_ J lb) 
Ua(in) 

Up(in) 

Uy(in) 

Longitu-
dinal 
Location 
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Location 
on Arc 

A 
I2=0in fa=.209£ 

In" 

fa=2.0 fa=5.o 
. b m 

Gable Shell -.0107 -.00 87 -.0056 -.0050 
edge 

-.0285 II £ arc -.0285 -.0228 -.0139 -.0121 
II £ arc -.0353 -.0282 -.0171 -.01Q9 

Mid span Shell -.0323 -.0256 -.0152 -.0131 
edge 

II £ arc -.0200 -.0160 -,0096 -.008Q 

Mid span She 11 • .056 .ok 5 .0282 .02^8 Mid span 
edge 

.0653 N £ arc .157 .125 .0753 .0653 
TI £ arc .19*+ .155 .09^0 .0818 

Mid span Edge -567 -69.8 7o£ 860 
beam 

Mid span N -6310 -5220 -3510 -317O 
Mid span II 807 63Q 36 £ 309 
Gable IF 0 -720 ~l8£o -2070 

Gable ti -.0098 -.0080 -.0052 -.00Q6 

Mid span it -.0193 -.0151 -.0087 -,007£ 
Mid span N .0525 .O£3£ .0292 .026£ 

8.A.3 Variation of Edge Beam fa 
Data t — 

R a = -185" f̂  

A = 5in'° 

= .22 radians 
v6 

9 
E 

= 200" t = .75" l = 106.75" 
Q , IF fa = variable fa = ,209+in 

a = 1.59" b = 0" 
2 „ 2 „ ^ ^ 

fa = Q.625in 

3.3xl06lb/in2 Eb=30xl06lb/in2 Gs=10 lb./ft: 



Action 
or Dis-
place-
ment 

ft .b/in) 

n 
(A/in) 

NAP 
(lb/in) 

m a. 
(in lb/ 

in) 

M{3 
(in lb/ 

in) 

® AB (in lb/ 
in) 

ra 
(lb/in) 

AW in) 

Longitu-
dinal 

Location 

- 29®+ 

Location 
on Arc 

I2=.5in!+ 2. if m 
I2=3.0: 

Mid span Shell -30.9 -30.3 -29.5 
• edge 

10.5 it T arc 10.5 10.7 10.9 
if i- arc lb.5 lb..i 13.7 

Mid span Shell -0.97 -1.2 7 -1.66 
edge 

b.oo 3.8k- 3.63 II 4- arc b.oo 3.8k- 3.63 
tt i arc 7.ok 6,81 6,51 

Gable Shell -o.®+2 -1.22 -2.2k 
edge 

-8*73 ti i- arc -9.10 -8.93 -8*73 
Mid span Shell k.5 k.5 b.6 

edge 
II arc 12.5 12.5 •12.7 
II i- arc 15.k 15.5 15.7 

Mid span Shell -12.9 -11.2 -9.0 
edge ii arc 13.2 13.2 13.1 

II i arc i®+.5 Ik.5 1®+. 7 
Gable Shell 13.0 13.3 13.7 edge 

II I- arc 9.1 9.1 9.1 
Gable Shell 0.63 0.52 0 A 0 

edge ti I- arc -i.ik -1.1k -1.15 
II i arc -1.31 -1.31 -1.32 

Mid span Shell k.i 5 3.96 3.72 
edge 

0.66 0.67 0.68 II i- arc 0.66 0.67 0.68 

K 
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Action Longitu- Location 
or Dis- dinal on Arc 
place- Location 
: ment 

1+ , k-I2=.5in I2=1.611 I2=3.0in 
IN1* 

U A 
(in) 

in) 

U Y 
(in) 

N1(lb) 
M A in 
_ lb) 
M„ (in 
J- lb) 
M-j (in 
_ 3 lb) 
^ (in) 
Up (in) 
U (in) 
Y 

Gable 
11 

11 

Mid span 
11 

Mid span 

Shell 
edge 

i arc 
£ arc 
Shell 

edge 
4 arc 
Shell 

edge 
T arc 
£ arc 

Mid span 
Mid span 
Mid span 
Gable 
Gable 
Mid span 
Mid span 

1 

8 A A Variation of R a 

Data % -> 

Edge beam 
11 

-.0086 

- . 0 2 2 6 

- . 0 2 8 0 

-.025Q 
- . 0 1 5 9 

.oQ5 

.121+ 

. L A 

-1+2 A 

- 5 1 9 0 

1 9 5 

- 7 0 Q 

- . 0 0 7 9 

- . 0 1 5 0 

.Oi+32 

- . 0 0 8 7 

- . 0 2 2 8 

- . 0 2 8 2 

-.0256 
- . 0 1 6 0 

. 0 W 5 

. 1 2 5 

. 1 5 5 

- 6 9 . 8 

- 5 2 2 0 

8 3 Q 

- 7 2 0 

- . 0 0 8 0 

- . 0 1 5 1 

. 01+31+ 

- . 0 0 8 8 

- . 0 2 3 0 

- . 0 2 8 1 + 

-.0258 
- . 0 1 6 1 

. 0 Q 6 

. 1 2 6 

.156 
- 1 0 Q 

- 5 2 6 0 

1 1 9 0 

-71+o 
- . 0 0 8 1 

- . 0 1 5 3 

.o!+37 

R a = variable R r = 200" t = .75" L = 106.75' 
A 

<? 

E. 

= *+.5in 
= .22 radians 

I 1 = Q.625in !+ 

a - 1.59' 
I2= 1.6llin 
b = 0" 

k I3= . 209*+in* 

= 3.3xl06lb/in2 Eb=30xl06lb/in2 Gg=10 lb/ft2 
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Action Longitu-
or Dis- dinal 
place- Location 
ment 

Location R_ = R„ = R = R = 
on Arc -180" d85" -190" -195" 

JJA 
db/in) 

8/in) 

n 
(ffi/in) 

(in lb/ 
in) 

m.e 
(in lb/ 

in) 

W O P 
(in lb/ 

in) 
r a (lb/in) 

R(3 (Ib/in) 

Mid span Shell -29.8 -30.3 -30.6 -30.9 
edge' 

1 1 . 6 8.b I! i" arc 1 1 . 6 1 0 . 7 9.6 8.b 

rr i arc lb.8 lQ.1 13.2 12.2 
Mid span She 11 -1.17 -1.27 • -1*38 -1.Q9 edge 

3.8Q ii t arc b.51 3.8Q 3.09 2.25 
n i arc 7.6 2 6.81 5.87 Q.81 

Gable Shell -2A6 -1.22 0 . 1 3 1.60 
edge 

ri i arc -9.kl -8.93 -8.35 -7.66 
Mid span Shell b.6 b.5 b.b Q.3 edge 

II i- arc 12.3 12.5 1 2 . 8 12.9 
II i arc 15.2 15.5 15.9 1 6 . 2 

Mid span Shell -10.6 -11.2 - 1 1 . 7 -12.3 edge 
lb.2 n T arc 12.6 13.2 13.7 lb.2 

it i arc 13.8 lb.5 15.3 15.9 
Gable Shell 12.8 13.3 1 3 . 8 lb. 3 edge 

it -k arc 8.7 9.1 9.5 9.9 
Ga ble Shell 0 , 1 + 9 0.52 0.56 0 . 6 0 

edge 
-l.lQ i i i arc - 1 . 1 0 -l.lQ -1.18 - 1 . 2 2 

it i arc -1.26 -1.31 -1.37 - 1 A 2 

Mid span Shell 3.86 3.96 Q.05 b.ib 
edge 

0 . 6 7 ri 4- arc 0.62 0 . 6 7 0.71 0 . 7 6 



or Dis-
place-
ment 

U a 
(in) 

(in) 

U Y 
(in) 

IfaClb) 
(in 

J- lb) 
M0(in 
_ 2 lb) 
M-> (in 
„ 3 lb) 

in) 

Longitu-
dinal 
Location 
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Loca tion 
on Arc 

R = 
a „ 
- 1 8 0 

fa = 

- 185" 
fa „ 
- 190 

fau. = 
-195" 

Gable Shell -.0091 -.0087 -.0083 - . 0 0 7 8 
edge 

-.0226 11 £ arc -.0230 -.0228 -.0226 -.0223 
11 £ arc -.0283 -.0282 -.0281 -.0279 

Mid span Shell -.0252 -.0256 -.0260 - . 0 2 6 3 
edge 

-.0166 11 £ arc -.0156 -.0160 -.0163 -.0166 

Mid span Shell .0£6 , o L i - 5 . o Q Q . 0 Q 2 Mid span 
edge 

11 £ arc .122 . 1 2 5 .127 . 1 2 9 

11 £ arc .151 .155 .158 . 1 6 1 

Mid span Edge beam -lib - 6 9 . 8 - 2 2 . 0 29.6 

Mid span 11 -5370 - 5 2 2 0 -5050 - Q 8 6 0 

Mid span 11 6 0 6 6 3 Q 661 686 

Gable 11 - 6 9 2 - 7 2 0 -7b7 -772 
Gable n -.0085 -.0080 - . 0 0 75 - . 0 0 7 0 

Mid span 11 -.oi£5 -.0151 -.0158 -.016Q 

Mid span 11 .0M+7 .01+3!+ .0^20 .o£o5 
Variation of Rp 

Data s 

R a = -185" Rp = variable 
A = Q.5in2 1 ^ . 6 2 5 ^ I2=1.6llinA fa^OOQin* 

t = - 7 5 " L = 106.75" 

9 

E. 

= variable a = 1.59" 

3 . 3 x l 0 6 l b / i n 2 E b =30xl0 6 lb/ in 2 Gs=10 l b / f t 2 

b = 0" 
.2 



- 298 -

Action 
or Dis-

Longitu-
dinal 

Location R =190" 
on Arc P 

R =195" P R =200"-(3 Rp=205-
place -
ment 

Variation 
<P =.2320 9 =.2260 9=.2200 9 =. 2A-6 

n (lb/ a in) 
Mid span 

II 

She 11 
edge 

i arc 
-37.5 
8.6 

-33.9 
9.6 

-30.3 
1 0 . 7 

-27 c 3 
11.5 

it £ arc li.i 12.7 lQ.l 15." 
n.CLb/ 
P in) 

Mid span 
II 

Shell 
edge 

£ arc 
-1.66 
1.80 

-lA7 
2.8W 

-1.27 
3.8W 

— 10 J - . : 

k.6y 
11 ¥ arc A19 5.53 6.81 7.8? 

n (lb/ 
aj3 in) 

Gable 
I ! 

Shell 
edge 

£ arc 
2.77 
-7.2Q 

O . 7 6 

-8.12 
-1.22 
-8.93 

-2.8y 
-9»6c 

331 (in 
lb/in) 

Mid span Shell 
edge 

i arc 
b.2 

12.9 
k.b 

1 2 . 7 

A 5 
1 2 . 5 

A 7 
12/ 

£ arc 16.1 15.9 15.5 15.: 
m (in 
lb /in) 

Mid span 
II 

Shell 
edge 

i arc 
-11.8 

lk.1 

- 1 1 . 5 

13.7 
- 1 1 . 2 

13.2 
-10:' 
12, > 

II £ arc 15.8 15.2 A . 5 
m „ (in 

A P 

lb/in) 
Gable 

II 

Shell 
edge 

£ arc 
ik.b 

9.9 
13.9 
9.5 

13.3 
9 . 1 

12 C 8 
8,8 

r (lb/ 
a in) 

Gable 
II 

Shell 
edge 

I- arc 
0.57 
-1.21 

0.55 
-1.18 

0 . 5 2 

-l.A 
0,50 

- 1 , J C 

II £ arc -lAo - 1 . 3 6 -1.31 -1.2: 
i• (lb/ 
P in) 

Mid span 
II 

She 11 
edge 

4 arc 
A 29 
0.73 

A13 
0 . 7 0 

3.96 
0 . 6 7 

3.81 
o,:/ 
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Action 
or Dis-
place-
ment 

Longitu-
dinal 

Variation 
Loca tion 
on Arc 

R =190" 
P 

y=.2320 

R =195" 

9=.2260 

R =200" 
J _ 

9=. 2200 

R =205" 
, p _ 
9=2.2lif6 

u 
a 
(in) 

Gable 
ti 

Shell 
edge 

I- arc 
-.0082 
-.023^ 

- . 0 0 8 5 

-.0232 
-.0087 
-.0228 

-.0089 
-,022if 

II i arc -.0293 -.0289 -.0282 -.0277 
Up (in) 

Mid span 
II 

Shell 
edge 

i arc 
-.0276 
-.017k 

-.0267 
-.0167 

-.0256 
-.0160 

-.02h7 
-.0153 

u 
Y (in) 

Mid span 
n 

Shell 
. edge 
i arc 

.0k2 

.128 
.Oifif 
.127 

.0if5 

. 1 2 5 

,0k6 

.123 
II i arc .160 .158 . 1 5 5 .152 

Nj (lb) Mid span Edge Beam 68.0 -1.8 - 6 9 . 8 -127 
M-, (im 1 lb) 

Mid span II -i+86o -50ko -5220 -5360 

2 lb) 
Mid span ti 721 679 6 3 Q 596 

3 lb) 
Gable II -781 -752 - 7 2 0 - 6 9 2 

Ua(in) Gable it -.007*9 -.0077 -.0080 -,oo8r. 
Û  (in) 
U (in) 

Mid span it -.0172 - . 0 1 6 2 - . 0 1 5 1 -.oik2 Û  (in) 
U (in) Mid span II .Qif03 .0if2 0 .0̂ 3®+ .0^6 
R 

8 . 6 "Variation of Term of Fourier Series 
Data : 
F^ = -185" B̂ . = 200" t = .75" L = 106.75" 
A = if. 5in2 11 = if. 6 25 in* l2=1.6lllnh I =. 2 0 9 ^ ^ 
9 = .22 radians a = 1.59" b = 0" 
E =3.3xl06lb/in2 S,=30xl06 lb/in2 G =10 lb/ft2 
S O S 
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Action Longitu-
or Dis- dinal 
place- Location 
rnent 

Location 
on Arc 

(Fourier Series Terms) 

1 S T 
1st + 

1st + 3rd 3rd + 5th 

n 
a 
(lb/in) 

? in ) 

aP in) 

lb/in) 

V , r v 

1k>/m) 

aB 
lb/in) 

'a in) 

M . 

Mid span Shell -30.3 -30.2 -30.3 edge 
1 ! 

T arc 10.7 11.2 11.1 
1 ! •§• arc 1^.1 15.3 15.2 

Mid span Shell -1 .2 7 -0.76 -0.98 
edge 

8.5^ II i- arc •3.8L 8.5^ 6.98 
II i arc 6.8i 13.58 11.63 

Gable She 11 -1 .22 -3 .59 -3.06 
edge 

-8.93 II i arc -8.93 -10.83 -10.55 
Mid span Shell b.5 b.b b. 5 

edge 
II i arc 12.5 11.9 12.3 
II i arc 15.5 lb.9 15.3 

Mid span Shell - 1 1 * 2 -10.'k -10.8 
edge 

II t arc 13.2 13.0 13.0 
II i arc 1Q.5 1Q.6 1Q.6 

Gable Shell 13.3 13.0 13.1 edge 
II i- arc 9 .1 9.0 9 .1 

Gable Shell 0.52 0.39 0.56 
edge 

-l.iQ -1.0Q II 4" arc -l.iQ -1.0Q -1.12 
it i arc -1 .31 -1.27 -1.33 

Mid span Shell 3.96 3.66 3.83 
edge 

0.68 II 4 arc 0.67 0.68 0.68 



u P' 
(in) 

U 
Y 
(in) 

V lb) 
in. 
lb) 

M 
3 lb) 
« 
a 

p (in! 

Y ( I N : 
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Longitu-
dinal 
Location 

Location 
on Arc 

(Fourier 

1st 

Series Terms) 
1st + 

1st + 3rd 3rd + 5th 

Gable 
it 

Shell 
edge 

arc 
- . 0 0 8 7 

- . 0 2 2 8 

-.0087 
- . 0 2 2 8 

- . 0 0 8 7 

- . 0 2 2 8 

ii i arc - . 0 2 8 2 - . 0 2 8 2 - . 0 2 8 2 

Mid span 
it 

Shell 
edge 

arc 
-.0256 
- . 0 1 6 0 

- . 0 2 5 6 

- . 0 1 6 0 

- . 0 2 5 6 

- . 0 1 6 0 

Mid span 
it 

Shell 
edge 

i arc 
.065 
.125 

.065 

.126 
.065 
. 1 2 6 

it arc .155 .156 .156 
Mid span 
Mid span 

Edge 
beam 
it 

- 6 9 . 8 

- 5 2 2 0 

- 9 6 . 6 

-5190 
-92.8 
- 5 2 0 0 

Mid span i i 6 3 6 6 2 1 626 

Gable i i - 7 2 0 -703 -708 

Gable II - . 0 0 8 0 - . 0 0 8 0 -.0080 
Mid span II - . 0 1 5 1 - . 0 1 5 1 -.0151 
Mid span II . 0 6 3 6 . 0 6 3 6 . 0 6 3 6 
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8.5.7 Variation of Edge Beam A 

Data; 
R = -185" R n = 200" t = .75" L = 106.75" 

CO P 
r fa fa fa 

A = variable I1=Q.625in I2=1.6llin' fa=.209£in 
<p = .22 radians a = 1.59" b = 0" 
Se = 3• 3x10^lb/in2 E,=30xl06lb/in2 ' G =10 lb/sci.ft. 
S D S Action' Longitu- Location 

or Dis- dinal on Arc A = 0.5 A = 3.0 A = £.5 A = 6.0 
place-
ment 

Loca tion in2 in2 in2 . 2 m 

n (lb/ a in) 
Mid span 

II 

Shell 
edge 

£ arc 
-35.0 
10.7 

-30.8 
10.7 

-30.3 
10.7 

-30.0 
10.7 

ti £ arc 13.9 l£.l l£.l l£.l 
nfl(lb/ 0 in) 

Mid span 
II 

Shell 
edge 

£ arc 
-1.3£ 
3.62 

-1.28 
3.82 

-1.27 
3.8£ 

-1.27 
3.85 

it £ arc 6.55 6.78 6.81 6.82 
n Lib/ Gable 

it 
Shell 

edge 
£ arc 

-0.35 
-8.86 

-1.13 
-8.93 

-1.22 
-8.93 

-1.27 
-8.9£ 

m (in. 
lb/in) 

Mid span She 11 £.5 £.5 £.5 £.5 m (in. 
lb/in) it edge 

£ arc 12.5 12.5 12.5 12.5 
ti £ arc 15.5 15.5 15.5 15..5 

nip (in. 
lb/in.) 

Mid span Shell -11.2 -11.2 -11.2 -11.2 nip (in. 
lb/in.) II 

edge 
£ arc 13.2 13.2 13.2 13.2 

it £ arc i£.5 l£.5 l£.5 l£,6 
map(in. 
lb/in.) 

Gable 
II 

She 11 
edge 

£ arc 
' 13.£ 

9.1 
13.3 
9.1 

13.3 
9.1 

13*3 
9.1 
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Action 
or Dis-
place-
ment 

Longitu-
dinal 
Loca tion 

Loca tion 
on Arc A = 0.5 A = 3.0 

. 2 . 2 m in 
A = Q.5 

in2 
A = 6.0 

in2 

r a 
(lb/in) 

Gable 
n 

Shell 
edge 

i arc 
0.52 
-1.15 

0,52 
-1.1Q 

0.52 
-l.lQ 

0.52 
-l.lQ 

n £ arc -1.31 -1.31 -1.31 -1.31 
rB (lb/ P in) 

Mid span 
it 

Shell 
edge 

£ arc 
Q.07 
0.66 

3.97 
0.67 

3.96 
0.67 

3.95 
0.67 

u 
a 

Gable Shell -.0087 -.0087 -.0087 -.0087 
(in) ii edge 

i arc -.0228 -.0228 -.0228 -•0228 
ti £ arc -.0282 -.0282 -.0282 -.0282 

?in) 
Mid span 

n 
Shell 

edge 
£ arc 

-.0256 
-.0160 

-.0256 
-.0160 

-.0256 
-.0160 

-.0256 
-.0160 

u 
Y (in) 

Mid span 
ti 

Shell 
edge 

i arc 
.0i-!-5 
.125 

.0Q5 

.125 
.0Q5 
.125 

.ob-5 

.125 
II £ arc .155 .155 .155 .155 

N^(lb) Mid span Edge beam -39.7 -66.6 -69.8 -71.5 
M-, (in. 
- 1 lb) 
M0 (in 2 lb) 

Mid span 
Mid span 

' n 

11 

-5l8o 
636 

-5210 
63Q 

-5220 
63Q 

-5220 
63V 

Mn(in 
3 lb) 

Gable 11 -727 -721 -720 -720 

I (in) Gable 11 -.0080 -.0080 -.0080 -.0080 
Up(in) Mid span N -.0152 -.0151 -.0151 -.0151 
Uy(ih) Mid span 11 .0Q31 . 0 ^ .0L3Q .0Q3Q 



- 304 -
8.3.8 Variation of Edge Beam 

Data : 
R = -185" R = 200" t = .75" L = 106.75" 
A P L L 

A = h.5in2 = variable Ig= 1.6llinh 1^=.2094in 
9 • = .22 radians a = 1.59" b = 0" 
Eg = 3•3x10^lb/in2 Eb=30xl06lb/in2 Gg=10 Ib/sq.ft. 

Action Longitu- Location I., =0.5 14=3.0 I.ATFIF I-,=57o 
or Dis- dinal on Arc A A , A . A A A 
place- Location l n l n i n i n 

ment _ . . _ . . 

A " ) 
Mid span 

n 
She 11 

edge 
4 arc 

-31.9 

-13.5 

-30.7 

4.5 

-30.3 

10.7 

-30.0 

14.3 
II £ arc -12.9 7.2 14.1 18.2 

1 1 
Mid span 

II 

Shell 
edge 

i arc 
-3 A 

- A . 2 
-1.82 
-0.75 

-1.27 

3.84 

-0.9 
6.6 

n £ arc -16.7 0.82 6.8l 10.4 

n (lb/ Y in) 
Gable 

ti 
Shell 

edge 
£ arc 

29.7 

7.6 

6.67 
-4.71 

-1.22 

-8.93 

-5.9 
-11A 

m (in aft 
lb/in) 

Mid span 
II 

She 11 
edge 

£ arc 
8.5 

2lA 
5.6 

14.8 
4.5 

12.5 

3.9 
11.2 

II £ arc 26.2 18.3 15.5 13.9 
nip (in 
lb/in) 

Mid span 
II 

Shell 
edge 

£ arc 
-17.9 
21.2 

-12.9 

15.2 

-11.2 

13.2 

-10.2 

11.9 
n £ arc 23.6 16.9 14.5 13.2 

m (in 
lb/in) 

Gable 
N 

Shell 
edge 

£ arc 
21.0 

A . 8 
15.3 

io.5 
13.3 

9.1 

12.1 

8.2 



Action Longitu-
or Dis- dinal 
place- Location 
ment 
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Location I.. =0.5 
on Arc . 6 in 

I, =3.0 I, =6.625 'I, =6.0 
1 IJ. 1 I. 1 )• 
M M 6 in 6 

r- (lb/ Gable 
I N ) 

To (lb/ Mid span 
in) 

IT 

(in) 
Gable 

U P 
(in) 

Mid span 
IT 

u Mid span 
Un) .. 

N^(lb) Mid span 
M,(in. Mid span 1 lb) 
M0 (in. Mid span - l b ) 

M, (in. Gable 
3 lb) 

Ua (in) Gable 
Up(in) Mid span 
UY(in) Mid span 

She 11 
edge 

T arc 
"a arc 
She 11 

edge 
i arc 
Shell 

edge 
i arc 
i arc 
Shell 

edge 
t arc 
Shell 

edge 
t arc 
•t arc 
Edge 

beam 

0.81 0.60. 0.52 0.68 
-1.87 -1.33 -l.l6 -1.03 
-2.16 -1.53 -1.31 -1.18 
5.75 6.62 3.96 3.69 
1.16 0.79 0.6 7 0.60 
-.0160 -.0106 -.0087 -.0076 
-.0392 -.0270 -.0228 -.0203 
-.0681 -.0333 -.0282 -.0252 
-.0635 -.0302 -.0256 -.0229 
-.0268 -.0187 -.0160 -.0163 
.085 .055 .065 .039 
.213 .167 .125 .112 
.261 .182 .155 .139 
1000 206 -69.8 -233 
-1070 -6160 -5220 -5850 

1000 728 636 578 

-1160 -826 -720 -657 

-.0169 -.0098 -.0080 -.0070 
-.0239 -.0176 -.0151 -.0138 
.0826 .0536 .0636 -0375 
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8 . 9 Variation of Shell Thickness t 
Data s 
Ra = -185" Rp = 200" t = variable L = 106.75" 
A = *+.5in2 I1 = L+.625inf I2 = 1.6111I1* 209^+1^ 
<P = .22 radians a = 1.59" b = 0" 
E = 3*3x10 lb/in E^OxlCTlb/in* G

s= 1 0 lb/sq.ft, 

Action Longitu- Location 
or Dis- dinal on Arc t = 0.7" t = 0.75" t = 0.80" 
place- Location 
ment «_____„_ 
n (lb/ 
UR . \ in) 

in) 

nafi 
(lb/in) 

in (in. a 
lb/in) 

IR^CIN, 

lb/in) 

lb/in) 

Mid span Shell -32.9 -30.3 -2 7.7 
edge 

8.3 II T arc 1 3 * 2 10.7 8.3 
it £ arc 16.8 lb.l 11.5 

Mid span She 11 - 1 . 2 5 -1.27 -1.30 
edge 

3.8Q II £ arc 5.18 3.8Q 2.55 
II £ arc 8.71 6.81 b.96 

Gable Shell -2.8 -1.22 0 . 2 9 edge 
-7.25 ii £ arc -10.7 -8.93 -7.25 

Mid span Shell 3*9 b.5 5*1 edge 
l*+.0 n £ arc 11.1 12.5 l*+.0 

II £ arc 13*7 15*5 1 7 . 3 

Mid span Shell -12.1+ -11.2 -10.0 
edge 

lb.5 II £ arc 11.8 13.2 lb.5 

it £ arc 12.9 l*+.5 1 6 . 2 

Gable Shell 11.6 13.3 i M edge 
8,1 it £ arc 8,1 9.1 1 0 . 1 
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Action Longitu- Location 
or Dis- dinal on Arc % = 0.7" t = 0.75" t = 0.80" 
place- Location 
ment 

ra (lb/ 
in) 

Gable 
tt 

Shell 
edge 

-h arc 

o . 6 i 

- 1 . 0 2 

0 . 5 2 

- 1 . 1 * 9 

0 . Q 3 

- 1 . 2 7 

it -k arc - l . l 6 - 1 . 3 1 - i M 
rft (lb/ Mid 

in) 
span 

II 

Shell 
edge 

i arc 
3 . 9 9 

0 . 5 7 

3 . 9 6 

0 . 6 7 

3 . 9 3 

0 . 7 6 

ua 
(in) 

Gable 
II 

Shell 
edge 

4- arc 
- . 0 0 9 3 

- . 0 2 ^ 7 

- . 0 0 8 7 

- . 0 2 2 8 

- . 0 0 8 1 

- . 0 2 1 0 

II i arc - . 0 3 0 6 - . 0 2 8 2 - . 0 2 6 0 

V 
(in) 

Mid span 
II 

Shell 
edge 

i arc 

- . 0 2 7 7 

- . 0 1 7 3 

- . 0 2 5 6 

- . 0 1 6 0 

- . 0 2 3 6 

- . 0 1 U - 7 

u,(in) Mid span 
it 

Shell 
edge 

i arc 

. 0 Q 8 

. 1 3 5 

. 0 Q 5 

. 1 2 5 

• 0*9 2 

. 1 1 5 

M i arc . 1 6 8 . 1 5 5 . 1 * 9 2 

lb) 
M. (in. 
1 lb) 

Mid 

Mid 
span 
span 

Edge 
beam n 

- 1 2 5 

- 5 5 9 0 

- 6 9 . 8 

- 5 2 2 0 

- 1 6 . 5 

- Q 8 6 0 

M0(in. 2 lb) 
Mid span it 6 9 3 6 3 * 9 5 7 9 

Mdin. 
3 lb) 

Gable II - 7 7 3 - 7 2 0 - 6 6 7 

TJ (in) 
a 

Gable II - . 0 0 8 6 - . 0 0 8 0 - . 0 0 7 * 9 

Up(in) Mid span n - . 0 1 6 5 - . 0 1 5 1 - . 0 1 3 8 

U (in) 
Y 

Mid span II . 0 Q 6 5 .0*93*9 .0*90*9 
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8.5.10 Variation of Edge Beam a 
Data : 
R = -185" Rn. = 200" t = .75" L = 106.75" 
a (3 A = 5.5in2 I1=5.625inf I2=1.6llinA fa=.2095inIf 

= .22 radians 
N6 V. / . 2 

a - variable b = 0" 
6,, 2 Es=3.3^10 lb/in. Eb=30xl0ulb/in. 

a = 0" 
Action Longitu- Location 
or Dis- dinal on Arc 
place- Location 
M E N T 

a in) 

e in) 

in) 

m (in, 
lb/in) 

m (in. 
lb/in) 

M „(IN. 
AB 
lb/in) 

Gg=10 lb/sq.ft. 

a = 1.59" a = 3.0" 

Mid span Shell - 5 1 . 9 - 3 0 . 3 - 6 . 3 edge 
1 0 . 8 11 £ arc 1 0 . 8 1 0 . 7 1 0 . 0 

11 £ arc 1 5 . 6 1 5 . 1 1 5 . 0 

Mid span Shell - 1 . 5 8 - 1 . 2 7 -0.71 
edge 

3 . 8 5 5 . 8 8 II £ arc 2 . 9 1 3 . 8 5 5 . 8 8 

11 £ arc 5 - 9 9 6 . 8 1 7 . 7 8 

Gable Shell 5 . 0 0 - 1 . 2 2 - 5 . 6 6 
edge 

- 8 . 6 5 ti £ arc - 9 . 3 2 - 8 . 9 3 - 8 . 6 5 

Mid span Shell 3 - 9 £ . 5 5 . 2 Mid span 
edge 

1 2 . 5 . 1 3 . 8 N £ arc 1 1 . 2 1 2 . 5 . 1 3 . 8 

11 £ arc 1 3 . 8 1 5 . 5 1 7 . 1 

Mid span Shell - 1 5 . 6 -11 . 2 - 9 . 0 Mid span 
edge 

1 5 . 0 N £ arc 1 2 . 3 13.2 1 5 . 0 

11 £ arc 1 2 . 9 1 5 . 5 1 6 . 1 

Gable Shall 1 1 . 8 1 3 . 3 l£.3 
edge 

8 . 2 ti £ arc 8 . 2 9 . 1 1 0 . 0 
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Action 
or Dis-
place-
ment 

Longitu-
dinal 
Loca tion 

Loca tion 
on Arc a = 0 " a = 1 . 5 9 " a = 3 » 

r (lb/ 
a in) 

Gable 
ri 

Shell 
edge 

£ arc 
0 . 8 1 

- 1 . 0 5 

0 . 5 2 

- 1 . 1 4 

0 . 3 8 

- 1 . 2 3 

n £ arc - 1 . 1 7 - 1 . 3 1 - 1 . 4 5 

A 
(lb/in) 

Mid span 
II 

Shell 
edge 

£ arc 
4 . 7 8 

0 . 5 3 

3 . 9 6 

O . 6 y 

3 . 3 2 

0 , 8 0 

u a 
(in) 

Gable 
IT 

Shell 
edge 

£ arc 
- . 0 0 7 7 

- . 0 2 0 3 

- . 0 0 8 7 

- . 0 2 2 8 

- . 0 0 9 6 

- . 0 2 5 1 

TI £ arc - . 0 2 5 1 . - . 0 2 8 2 - . 0 3 1 1 

u 
(in) 

Mid span 
H 

Shell 
edge 

£ arc 
- . 0 2 2 7 

- . 0 1 4 2 

- . 0 2 5 6 

- . 0 1 6 0 

- . 0 2 8 3 

- . 0 1 7 6 

u (in) 
Y 

Mid span 
n 

Shell 
edge 

£ arc 
. 0 3 8 

. . 1 1 1 

. 0 4 5 

. 1 2 5 

. 0 5 2 

. 1 3 8 

II £ arc . 1 3 8 . 1 5 5 . 1 7 0 

N-j^db) Mid span Edge 
beam 

1 0 8 - 6 9 . 8 - 2 2 1 

M-i (in, 
lb) 

Mid span II - 5 0 8 0 - 5 2 2 0 - 5 3 0 0 

M0(in, 2 lb) 
Mid span IT 5 7 7 6 3 4 6 8 3 

3 lb) 
Gable - 6 3 7 - 7 2 0 - 7 7 7 

IL (in.) Gable II - . 0 0 7 7 - . 0 0 8 0 - . 0 0 8 1 

Up (in,) Mid span II - . 0 1 3 8 - . 0 1 5 1 - . 0 1 6 3 

UY(in.) Mid span ti . 0 4 2 3 . 0 4 3 4 . . 0 4 4 1 
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ji»6j.!l Variation of Shell Edges - Fixed,, Free and Simply 

* ~~ Supported 
Common data 
R a •185" 
cp = .22 radians 

Rp = 200" t = .75" L = 106.75" 
Eg=3.3xl06lb/in2 G =10 lb/ft.' 

For the shell with fixed edges 
I^IOOO in 6 h 

I 2 = 1 0 0 0 I N A = lOOOin' 
For the shell with free edges; 

A = 0 
For the shell with flexible edge beams: 

I 1 .= 0 I 2 = 0 = 0 

A = 6.5in2 1^6.6251^ 
Eb= 30xl06lb/in2 

I2=1.6llin 6 

a = 1.59" b = 0 

I^=1000in 6 

I3=.2096in 6 

Action 
or Dis-
place-
ment 

Longitu- Location Flexible 
dinal on Arc E.B's. 
Loca tion 

Simply 
Fixed Free Suppor-

ted 

n (lb a . \ M ) 

n (lb/ 
P in) 

V i n s 
lb/in.) 

m (in. 
lb/in.) 

Mid span Shell -30.3 -3.6 2 0 7 - 6 . 6 
edge 

8 . 6 6 1 . 3 I! £ arc 1 0 . 7 8 . 6 -31.5 6 1 . 3 

II £ arc 1 6 . 1 1 1 . 8 - 2 6 . 6 6 8 . 6 

Mid span Shell - 1 . 2 7 -12.3 0 2 . 0 
edge 

3 . 8 6 - 1 3 . 6 11 £ arc 3 . 8 6 -7.1 - 1 3 . 6 2 8 . 1 

11 £ arc 6 . 8 1 -6.7 - 1 9 . 2 3 8 . 0 

Gable Shell - 1 . 2 2 -7.15 0 -6.59 
edge 

1 8 . 6 it £ arc -8.93 -7.10 1 8 . 6 -2.99 
Mid span Shell 6.5 . 0 1 0 1 6 . 6 0 . 1 6 

edge 
36.5 11 £ arc 12.5 .385 36.5 2 . 6 7 

11 £ a rc 15.5 .538 66.9 3 . 6 0 
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Action 
or Dis-
place-
ment 

Longitu-
dinal 

Loca tion 
Loca tion 
on Arc 

Flexible 
E.B's. 

Fixed Free 
Simply 
Suppor 

ted 

m (in. Mid span She 11 • -11.2 -5.77 0 0.76 
lb/in.) ii 

edge 
£ arc 13.2 0.91 31.6 3.79 

ii £ arc lb.5 0.69 Ql.l b.6l 

V i n > 
lb/in.) 

Gable 
ii 

Shell 
edge 

f arc 
13.3 
9.1 

.012 

.V99 
33.1 
2b .8 

b.8l 

.2.77 
r .(lb/ a in) 

Gable 
ii 

She 11 
edge 

£ arc 
0.52 

-l.lL 
.339 

-.065 
-0.b8 

-2.9b 

-.Qb9 
-.302 

ii £ arc -1.31 -.057 -3.7b --377 
r (lb/ 
P in) 

Mid span 
ii 

Shell 
edge 

£ arc 
3.96 
0,67 

.886 
, .023 

0 
2.62 

.9 35 

.20b 
u (in) . a Gable 

ii 
Shell 

edge 
£ arc 

-.0087 
-.0228 

-.0001 
-.0006 

-.0271 
-.0672 

-.0003 
-.00̂ -3 

ii •£ arc -.0282 -.0008 -.082*+ -.0059 
u (in) Mid span 

it 
Shell 

edge 
£ arc 

-.0256 
-.0160 

-.0006 
-.0005 

-.0753 
-,0b59 

-.0057 
-.0039 

u (in) Y Mid span 
ii 

Shell 
edge 

£ arc 
.0b5 
.125 

.0001 

.0038 
.163 
.363 

.001Q 

.0266 
ii £ arc .155 .OO5£ .bb7 .0359 

8.5 Calculation of Theoretical Edge Beam Strains 
Consider the theoretical edge beam results for test B 

(with = .209i+in + ) under 10 lb./ft2 load:-
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Axial force N-̂  = - 69.8 lb (+ve is tension) 
Longitudinal bending moment M^ = - 5220 in.lb. (+ve is hogging) 
Transverse bending moment M2 = 63L in. lb. (+ve gives tension 

in fibres away from the shell). 
As the strain gauges were located on the outer face of 

the 2" x beam and at above and below the centroid, 
theory gives: 
Stress at top strain gauge = -69.8 - 5220 x £ - 63Q x 1.3L 
• 0 7 5 0 7 6 1 5 l . S l T 

= - 15 - 990 - 530 
0 . 

= - 1535 lb./in (i.e., compressi^) 
Stress at bottom strain gauge = - 15 + 990 - 530 

= 005 lb./in (i.e., tension) 
As edge beam E = 30 x 108 lb/in.2 

Top gauge strain = - 50 x 10 in/in. 
- 6 

Bottom gauge strain = 15 x 10 in/in. 
.Check on accuracy of computer programme 

8.6.1 Comparison with McHamae's cylindrical shell 
(22) (20) McNamee using Jenkins' theory calculates a 

symmetrical cylindrical shell with the following data: 
R p . = L O ' t = . 2 0 8 3 3 3 ' L = 6 0 1 

A = 1.75 ft.2 ^ = 1.78606 ft^ I2 = .036^583 ft^ 
I3 = .0729165 ft^ Eg = Eb = 7.2 x 108 lb/ft2 
<p - = .5236 radians a = b = 0 ' 

Gg = 100 lb./ft2(vertical) Gb = 200 lb./ft. 
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For the computer programme, R a 

The results are compared in the 

?O 

was made 1 x 10 ft. 
following table: 

Action 
or Dis-
place-
ment 

n a 
(lb/ft) 

(lb/ft) 

AB 
(lb/ft.) 

m a (lb) 
M P ( L B ) 

(TLb/ft) 

u (ft) 
T 

N1 (lb) 

M-^ft.lb) 
M^ft.lb) 
M2(ft.lb) 

Longitu-
dinal 
Loca tion 

Loca tion 
on Arc 

Mid span 
II 

II 

Mid span 
II 

ti 

Gable 
II 

Mid span 
Mid span 

II 

II 

Mid span 
II 

Mid span 

Mid span 

Mid span 
Gable 
Mid span 

Shell edge 
arc 

i arc 
Shell edge 
4- arc 
I 

i- arc 
Shell 
Shell 
i arc 
-a- arc 
Shell 
I 

edge 
edge 

edge 
4- arc 

Shell edge 

Edge beam 

McNamee's 
ra suits 

20,000 

-15,000 
- 9 5 I 0 0 

-220 

-*F,70 0 

-6,100 t arc 
Shell edge 8,700 

6 ,*900 

120 
-130 

190 
-770 

390 

-170 

.08 

L-FCF 

-IRROXLO^ 

•2686 1 
• D M O 
-1.6x10 3 

>5 

Computer 
re suits 

19,500 
-l*f,*900 
-9 ,350 

-22*9 
-*9,66o 

—6 o 1 1 0 

8,570 

6,*970 

112 

- 1 8 1 

206 

-751 

397 

-162 

.0755 

1 . 6 * 9 X 1 0 ^ 

-2.66x10^ 
« 3*950 

-lA8xl0 3 
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8.6,2 Comparison with Bouma's doubly curved shells 

f O \ 
Bouma calculates 5 doubly curved shells without edge 

beams under radial load. 
Common data for the 5 shells: 
fa = 1156 cm. t = 7 cm. a = b = 0 
A = I 1 I = I 2 3 0. 9 = . 597l£5 radians 
E = 2 x 10^ kgm/cm.2 Gs = .019 kgm/cm,' 

(a) Elliptic paraboloid with "rise" of 200 cm. 
R a = 1990.7b cm. L = 1739.31 cm. 

Action 
or Dis-
place -
M E N T 

uy (cm) 

n^ (kgm/ 
cm) 

nip (kgm) 

Longitu-
dinal 
Loca tion 

Mid span 
tt 

Mid span 
11 

Mid span 

Loca tion 
on Arc 

Shell edge 
r arc 
Shell edge 
£ arc 
£ arc 

Bouma 1 s 
results 

132 
51 
2 0 9 £ 

^ 1 0 

- 1 6 1 9 

Computer 
results 

126 
58 
2020 

- 1 

- 1550 
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(b) Cylindrical Shell 

R 
a = 1 x 1020cm. 1800 cm. 

Action 
or Dis-
place -
ment 

u (cm) 
Y 

n (kgm/ a cm) 

nig (kgm) 

Longitu-
dinal 
Location 

Mid span 
11 

Mid span 
11 

Mid span 

Location 
on Arc 

Bouma ' s 
re suits 

Shell edge 32 or 1 7 

arc 
Shell edge 
£ arc 
t A R C 

< 5 

875 
7 0 

- 5 0 0 

Computer 
re suits 

15 
- 2 

916 
9 6 

-522 

(c) Hyperbolic paraboloid V7ith "rise" of 50 cm. 
- 8091.66 cm. L = 1796.29 cm. R a 

Action 
or Dis-
place -
ment .. 
u (cm) 
Y 

n _ (kgm/ 
cm) a 

m (kgm) 

Longitu-
dinal 
Loca tion 

Mid span 
Mid span 

11 

Mid span 

Loca tion 
on Arc 

T arc 
Shell edge 
£ arc 
f arc 

Bouma ' s 
results 

.9 
271 
- 157 
- 58 

Computer 
re suits 

.8 
285 
- 152 
- 6 7 
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(d) Hyperbolic paraboloid with "rise" of 200 cm. 
R a = - 1990.74 cm. L = 1739.31 cm. 

Action Longitu- Location Bouma's Computer 
or Dis- dinal on Arc results results 
place- Location 
ment 

u^ (cm) Mid span Shell edge 

" £ arc 
n (kgm/ Mid span Shell edge 
a cm) 

11 

< 5 - 3.5 
70 66 
498 472 
- 91 - 84 
2235 2120 

£ arc 
m (kgm) Mid span £ arc 

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 1 = 164,000 lb, 

n = 19,500 lb/ft. at the shell edge a ' 
- 7,090 lb/ft at £ arc 
- 14,400 lb/ft at i arc 
- 11,700 lb/ft at t arc 
- 9,350 lb/ft at £ arc 

As Rp = 40' and 9 = .5236 radians, the integration of 
na across the mid-span section gives, using Simpson's rule, 
a resultant force of, 
•i x -j— x .5236 x z" 19,500 + 4 (- 7090 - 11,700) 

+ 2 (-14,400) + (- 935027 
= - 164,000 lb, which balances the edge beam force. 
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9. -.EXPERIMENTAL TEST RESULTS 
9.1 Slab Test Results . 

Refer Section 6.2.1. 
9.1.1 Method of Calculation 

(a) For E from moment-deflection curves: 
M i 

Moment of |rj diagram about support for £ unit loads 
applied at the third points of a simply supported 
span of 16" = 
Assuming a homogeneous uncracked section, 

I = 6 x (j-)3 = .211 in\ 
12 

If ft> = mid-span deflection 
and P = total load applied 

§_ = 21mz P EI 
But mid-span moment = 2 . 6 7 in. lb. for P = 1, 
Hence, E = 71.7 x P 

.211 6 

= 127.5 x M 
F 

(b) For E from moment-strain curves: 
Assuming a homogeneous uncracked section, 

f = Me = Ee 
I 

where e = average strain in outer fibres. 

Hence , E = -' I e 
= = x M 
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9.1.2 Slab 2 Results 

Slab 2 - longitudinal reinforcing in lower layers. 
Moment Deflection Strain Average Outsr 
in. lb. in x ICp* Top Surface Bottom Surface Fibre Strain. 

in./in. x 10° in./in. x jO® 
0 0 0 0 0 0 0 

1 0 5 3 £ - 3 1 - 3 3 3 6 3 0 3 2 

1 3 8 5 5 - 5 o - 5 1 5 6 5 1 5 2 

1 7 7 6 3 - 5 7 - 5 1 6 5 5 9 5 7 

2 3 1 8 0 - 7 £ - 7 0 8 3 7b 7 3 

2 8 6 9 9 - 9 2 - 8 7 9 9 9 0 9 1 

3 ^ 3 1 1 8 - 1 1 0 - 1 0 6 1 1 9 1 0 7 1 1 0 

3 9 8 1 3 7 - 1 2 9 - 1 2 3 1 3 9 1 2 8 1 2 9 

5 5 6 1 5 £ - 1 5 5 - 1 5 2 1 5 8 1 5 5 1 5 5 

5 1 2 1 7 2 - 1 6 5 - 1 6 6 1 7 6 1 6 0 1 6 5 

5 7 1 1 9 3 - 1 8 2 - 1 8 6 1 9 6 1 7 8 1 8 5 

6 3 0 2 2 1 - 2 0 2 - 2 1 0 1 9 7 1 9 8 2 0 6 

6 9 0 lst crack 
0 0 0 0 0 0 0 

1 7 7 6 7 - 6 0 - 5 8 5 7 5 7 5 8 

2 8 6 1 0 8 - 9 5 - 9 8 9 0 9 1 9 £ 

3 9 8 1 5 5 - 1 3 1 - 1 3 8 1 2 2 1 2 8 1 3 0 

5 1 2 2 1 0 - 1 6 5 - 1 7 8 1 5 2 1 5 0 1 6 1 

6 3 0 2 5 0 - 2 0 1 - 2 2 1 1 9 2 1 9 7 2 0 2 

These results are plotted in Figs. 1 7 and 1 8 . 
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9.2 Best Parabolae for Radii of Curvature. 
Refer section 6,3.2. 
Consider a parabola, 

x 2 = * - b 

If, x. = value of x ' L 

y^ = observed v alue of y 
P 

a(x1 + b) = predicted value of y M 
P 

aCxjL +b)-y^ = discrepancy between predicted and 
observed valies of y 

z = siim of squares of discrepancy of y 
= a2(ixA + 2b 2 xj_2 + Nb2) +2 y..2 

- 2 ( 2 xjL2yjL2 + b2 y..) 

where.N = number of positions i 

Then, 0 = | | 

= 2a (2 2b2 x..2+ Nb2) - 2(2x12y.+b2y;L) 

and 0 = || 

= 2a2(2 x±2 + Nb) - 2a 2 y i 

From these two equations, 
2 a = 

2 x.2 + Nb 
1 
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_ ( 2 * J 2 Y I ) ( - ( Z Y J H Z X ^ ) 

" (2y;T)(2xi
2) - N 2 X i

2
y i 

which are the coefficients of the best parabola passing 
through the N points. 
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9.3 Conversion of strains bo shell actions 
With three strain gauges mounted in the a, (3 and 9 

O5 0 to a and (3) directionsat each point on top and bottom 
surfaces, ana since, 

Direct strain = -g- (Top fibre strain + Bottom fibre strain) 
Bending strain (in outer fibre) = (Bottom fibre strain 

- Top fibre strain), 
the 6 gauge readings when adjusted will give, 

'ad, 
am 

'9d Direct strains 
33m' e9m Bending strains 

The normal strain along the line making 0 with the 
axis is, 

e9 003 2 0 + 1 ^ sin 20 
When 9 = cos 29 = 0, sin 2g = 1, and thus, the shear 
strain, 

'a(3 
Also, 

n 

2ER 

E a 
I " / 

- e - e Q a (3 

C EAD V S F L D > 

E 
C 'ad + / V 

lb/in2 

) lb/in (1) 

/ C 

nr 

for a thickness 
= Poisson's ra tio 

= 3 7 ^ 2 ( > + / - E A D ) L B / L N (2) 
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) lb/in 

(6) 

(3) 

( 5 ) 

IN : - e„ ) in. lb./in. am (3m (6) 

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

9 . 6 Experimental Shell Actions 
The shell stresses and moments as obtained from the 

concrete strain readings are tabulated for tests 3? 6, 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 somewhat altered in same parts of the shell, 
but the same pattern of results remains. 

The strain gauge locations are given in Fig, l6« 

E = 5 . 6 x 106 lb./in' 
= . 18 

2 
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T E S T N O . 3 

S H E L L A C T I O N S ( I N . A N D L B . U N I T S ) 

P O S N . A C T I O N L O A D ( L B . / S Q . F T . ) 

I . 6 I 4 . 2 6 6 . 

N I 29 2 5 1 9 

N 2 4 0 4 3 3 ° 
N I 2 - 6 2 7 5 ° 
H I 4 1 2 1 5 

M 2 1 8 1 1 

Mia 2 A 
J 5 

N I 5 1 I 0 2 1 6 8 
Na 3 5 5 ° 5 ' S 
N I 2 - 1 5 - 3 0 - 6 3 

M I 7 2 2 3 4 
Ma 0 9 1 4 

M I 2 1 - 4 ~ 9 

N I 1 0 2 - 2 

N 2 1 9 2 9 2 4 

N I 2 - 4 4 7 
M I 1 9 1 3 
M 2 - 2 6 1 0 

Mia 3 0 - 0 

N I ~ 3 - 2 0 " 3 7 
N 2 0 - 8 - 2 7 

N i a - 6 2 0 2 0 

M I - 0 6 9 
Ma - 4 2 4 

M I 2 2 2 1 

N I 1 1 7 1 

N 2 2 3 2 8 1 5 
N I 2 - 1 4 3 0 

M L 2 1 0 1 3 
M 2 - 1 6 9 

M I 3 1 0 - 1 

N I 3 8 3 
Na 3 3 2 6 

N I 2 - 1 0 0 5 
M I 0 I 0 1 3 

M A - 0 7 1 1 

M I 2 2 - 0 - 1 
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posn. action 

I . 6 I 

2 I 
Ni 3 3 
m 2 18 
Ni 2 -32 
Mi 1 2 
m 2 6 
Mi 2 -8 

Ni -36 
n 3 -29 
Nia 9 
Mi 4 
m 2 -0 
Mi 2 "3 

Ni -28 
n 3 ~ 1 3 
N1 2 *3 
Mi 5 
Ma 2 
Mia - 2 

Ni -40 
n 2 -20 
Nia 1 5 
Mi 3 
Ma 1 
Mi 2 "2 

Ni "33 
Na -14 
Nia 6 
mi 4 
m 3 2 
Mia -3 
Ni -27 
n 3 "7 
Nia 6 
Mi 5 
m 2 2 
Mia ~3 

TEST NO. 3 

SHELL ACT!ONS(IN. AND LB. UNITS) 

LOAD(LBo/SQ.FT.) 

4026 6 0 6 6 

125 1 7 4 

45 39 
- 4 1 -62 

2 9 42 
1 6 1 9 

- 1 4 - 1 9 

-42 -63 
-59 

2 4 33 
9 
4 7 

-6 - 7 

"53 - 9 1 

-28 -49 
42 65 
7 9 
7 8 

-4 "3 

-54 -82 
-38 "53 
33 37 
7 1 0 
6 8 

-5 — f. 

-43 -74 
-3 1 -67 
I 8 2 2 

8 11 
7 6 

- 7 -8 

-32 -50 
- 2 4 - 4 2 

7 ~4 
1 0 1 5 
8 9 

-8 -11 
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T E S T H O . 4 

S H E L L A C T I O N S ( I N . A N D L B . U N I T S ) 

P O S N . A C T I O N L O A D ( L B . / S Q . F T . ) 

LO8S 4 . 2 6 6 . 6 6 

I 
Ni 6 2 i 23 Ms 14 33 
N I 2 11 3 1 42 
Mi 5 i i 17 
Ms 2 7 13 
Mis i 3 6 

Ni "4 -6 ~9 
Ns 8 11 19 
N i 2 -o i 6 1 2 

Mi 4 8 
Ms 2 4 9 
Ml 2 O i 2 

Ni -5 -i o -20 
Ns 4 -8 -15 
Ni2 2 1 5 6 
Mi 3 8 1 2 

M 2 i 2 5 
Mis o i 1 

Ni i O 1 2 

Ns I o 19 2 7 

Nis "3 2 "7 Mi 9 16 
Ms 2 10 
Mis -o -1 -0 

Ni 2 -5 "9 
N 2 16 i 8 23 
N i 2 -i 8 ~3 Mi 4 8 
Ms 3 5 i 0 
M i s o o 0 
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test no. 4 

shell act ions(in. and lb. units) 

posn. action load(lb./sq.ft.) 

1 . 8 2 4 . 2 6 6 . 6 6 

2 1 
nx 27 28 1 59 
n2 -4 28 23 
nia 1 0 -8 -43 
mi 10 14 41 
m 2 6 8 x3 
mi 2 "5 "7 -14 

ni -3 2 -30 -65 
n a -24 -16 -36 
n1 2 2 i 19 25 
mi 4 6 13 
ma 3 2 5 
mi 2 "3 "3 -5 

ni -27 "39 -93 
na -21 -10 -25 
nia 26 20 35 
m 1 4 5 1 0 
ma 4 3 7 
mi 2 "3 "3 -4 

mi -28 -41 -66 
na -32 -20 -15 
mi 2 2 2 20 5 
mi 3 5 1 3 
m 2 2 2 8 
Mi 2 "3 -3 -8 

ni -17 -x3 "So 
na -16 8 -16 
nia 1 2 -8 "13 
mi 5 8 15 
M2 4 5 8 
Mia -4 "7 -10 



POSN. ACTION 
1 "11 

I 
Ni 15 
N 2 2 1 
Nia 4 
Mi . 4 
Ms 2 
Mis s 

Ni 1 5 
N 2 2 a 
NI 2 " 5 
Mi 4 
Ms 2 
Mis 1 

NI 5 
N 2 14 
NI 2 -10 
M I 3 
MS 1 
Mia 0 

Ni 5 
Na 1 6 
NI 2 -7 
Mi 3 
M 2 2 
Mia 1 

NI 5 
Na IS 
Nia -6 
MI 3 
Ms 1 
Mi 3 1 

- 3 2 7 -

TEST NO. 7 
SHELL ACTI0NS(IN. AMD LB. UNITS) 

LOAD(LB./SQ.FT.) 

. . 4 8 7*34 10.15 

2 1 -11 5 -i5 
37 2 1 43 25 
39 80 93 44 
1 4 3 1 28 *3 
1 1 17 2 0 8 

3 5 9 5 

4 "3 7 - 2 8 - 2 7 
25 - 6 25 17 

6 2 1 7 8 
1 2 1 8 2 4 11 
10 14 1 8 7 
-1 - 2 -1 1 

- 9 - 6 6 - 6 6 "45 
- 9 -Go "51 -1 5 
1 2 2 8 17 1 1 
1 0 1 5 1 9 9 
5 7 8 3 

-0 -1 0 1 

- 6 - 4 1 - 2 6 - 2 6 
10 - 3 0 - 2 1 
9 26 8 0 
11 1 8 2 4 11 

8 1 1 14 5 
-1 - 2 -1 1 

"5 - 4 9 - 5 2 "3 1 
1 4 - 1 8 "5 6 

7 2 1 5 "5 
1 1 17 21 11 

8 1 2 14 5 
-1 - 2 -1 -1 
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POSN. ACTION 
i .77 

21 
Nl 16 
n2 4 
NI2 ~7 Mi *3 Ms 5 Mia "4 
Ni - 4 3 

n2 - 1 9 

N1 2 1 2 
Mi - 5 
Ma a 
Mia -1 
Ni -5° 
Na -21 
N I 2 1 2 
Mi 4 
m2 2 
Mia -1 
Ni - 5 0 

Na - 2 8 

N1 2 11 
Mi 4 
Ma 1 
Mi 2 -1 
Ni "39 
Na - 1 6 

Nia — 2 

Mi 6 

m2 3 
Mi 2 -3 

TEST NO. 7 
SHELL ACT IONS(IN. AND LB. UNITS) 
LOAD(LB./SQ.FT.) 

4.48 7.34 10.15 4»32 

102 172 2 9 2 1 3 0 

18 1 7 53 26 
- 2 9 - 6 3 -iii - 4 8 

32 5 2 72 35 
15 2 0 2 9 

1 4 
"IS - 2 2 ~3X -15 
- 5 8 - 1 0 5 - 1 0 9 - 7 1 

- 4 1 - 7 1 -85 -43 
33 3 2 4 8 34 
11 17 21 10 
7 1 0 1 2 6 

-6 -10 -11 

- 8 2 - 1 4 1 - 1 6 9 - 8 2 

- 4 0 - 7 2 - 1 0 1 "56 
35 45 54 2 7 

9 1 3 14 9 
7 9 1 0 4 

"5 - 8 -10 - 6 

- 7 6 -118 - 1 4 2 - 6 4 

"44 "75 - 8 1 - 4 0 

2 1 25 2 9 2 0 

9 1 5 17 11 
7 9 1 3 6 

~7 -11 "13 "7 
-56 "95 -119 -62 
- 2 9 "59 - 8 4 "35 

5 -6 -12 1 
1 2 1 8 2 0 11 
9 1 1 1 2 7 

- 9 -x 5 - 1 8 - 9 
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P O S N . A C T I O N 

2 . 1 8 

mi 26 
na 5 a 
mi 2 5 
mi 7 
m 2 3 
mi 2 4 

mi 15 
Na 41 
ml 2 -17 
ml 6 
Ma 1 
Mia 1 

Ni 11 
n 2 25 
n i 2 -10 
mi 5 
m 2 -1 
m i 2 2 

ni 15 
n 2 46 
n i 2 -14 
m i 6 
M a 2 

Mia 2 

ni 15 
Na 46 
ni 2 - 1 4 

mi 6 
m 2 2 

Mia 2 

TEST NO. 8 (Poisson's ratio = .. 
SHELL ACT IONS(I No AND LB. UNITS) 
LOAD(LB./SQ.FT.) 

4« 52 7*39 9 . 9 9 

16 2 1 2 8 -13 
5° 8 8 55 1 8 

2 3 4 6 1 0 3 5s 
1 6 2 2 3 2 15 
1 2 13 2s 14 
7 9 7 4 

-0 -9 - 1 4 - 1 9 

33 5° 1 -15 
-15 -10 28 6 

1 4 1 8 2 7 1 4 

10 8 2 I 1 0 

2 2 - 2 - 2 

-13 - 3 0 -54 "39 
1 1 - 6 2 -43 
0 2 43 19 

1 6 2 2 11 
6 2 13 7 
4 4 -0 -1 

2 -14 - 2 0 - 2 6 

2 9 34 - 1 6 - 2 6 

-15 "3 32 17 
15 1 8 26 13 

9 6 1 9 9 
2 3 - 2 -1 

3 - 1 7 - 2 9 - 2 4 

34 49 "7 -1 5 

-21 - 2 4 1 0 "5 
15 17 2 5 13 
1 0 8 2 0 1 0 
1 0 -5 -4 
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TEST NO. 8 (Poisson's"ratio = .18 
SHELL ACT IONS(IN. AND LB. UNITS) 

POSN. ACTION LOAD(LB./SQ.FT.) 

2.18 4°5s 7*39 9*9 9 4-74 

Ni 43 154 251 344 1 88 
n 2 2 2 56 61 74 24 
Ni 2 -17 -53 -96 -123 -71 
Mi '7 35 63 85 46 
Ms 6 14 23 33 1 8 
Mis "5 -14 -38 -38 -22 

Ni -27 -11 -81 -116 -68 
Ns -0 6 "39 ~59 - 4 7 

Nls 4 5 48 70 36 
Mi 8 14 2 I 27 14 
Ms 3 8 1 I 16 9 
Mia "3 -7 -10 -14 -8 

Ni -38 -44 -129 -171 -95 
ns - 2 -5 "53 -84 -57 
Nia 11 24 59 90 51 
Mi 6 1 0 1 5 2 1 1 1 
ms 3 7 9 13 8 
Mis -2 -5 -9 -12 -6 

Ni -28 "34 -107 -1 50 -84 
ns -5 "7 -41 -82 -56 
Nis 0 2 28 46 3° Mi 8 1 2 18 23 1 2 
ms 3 6 10 13 8 
Mis ~3 -8 -13 -17 -9 

Nr "33 -24 -94 • -119 -63 
ns -7 -7 -56 -80 -5i 
Nia 6 -3 14 23 9 Mi 7 *3 20 27 15 
Ma 3 6 8 13 9 
Mis - 3 -8 -15 -20 -12 



POSN. action 

2.18 
1 

Nx 1 7 
na 48 
Nia 6 
mi 7 Ma 1 
Mia 5 

mi 0 O 
Na s 8 

Nia -20 
Mi 6 
Ma 0 
Mia 2 
mi 7 
n 3 23 Nia -12 
mi 5 
m 2 - 2 
mi 2 3 

ni 7 Na 44 
nI 2 -17 
Mi 5 
Ma 1 
mi 2 2 

ni 7 
n a 44 
N13 -17 
Mi 5 
m 2 1 
Mia 2 

- 3 3 1 -

TEST NO. 8 (Poisson's ratio = 0) 
SHELL ACT Ions(IN. AND LB. UNITS) 
load(lb./so. ft. ) 

4 - 52 7*39 9. 99 

7 5 18 -16 
47 S5 5° 20 
28 54 1 2 2 68 
1 4 20 27 1 2 
9 9 22 1 2 
8 1 1 8 5 

~6 -18 -•14 -17 
33 52 3 -11 

-18 -12 33 8 
13 17 23 1 2 
7 5 16 8 
2 2 "3 ~3 

-13 "3° " 43 -3x 
3 6 -53 -36 
1 2 5° 2 2 

1 2 1.5 19 1 0 
3 -1 9 5 
4 4 -1 -1 

"3 -20 -18 -21 
28 36 - 1 2 -21 

-17 ~3 37 20 
1 3 1 6 2 2 11 
7 3 14 6 
2 4 -2 -I 

"3 -25 ~ '28 ~2l 
33 52 ~2 - I I 

- 2 5 -28 I 2 -6 
1 3 16 21 11 
7 5 i 5 8 
1 0 "5 -4 
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TEST NO. 8 (Poisson's ratio = 0) 
SHELL ACT i ONS(IN. AND LB. UNITS) 

POSN. ACTION LOAD(LB./SQ.FT.) 
2«i8 4*52 7*39 9*99 4*74 

2 I 

2 3 

35 

36 

3 7 

ml 39 144 24° 33o 1 84 
n3 15 28 16 1 2 "9 
mi 2 -20 -62 -113 -145 -84 
mi 33 59 79 43 
ms 3 8 1 2 17 10 
mi 2 -6 -17 "33 "45 -26 
ni -27 -12 "74 -105 "59 
n 2 4 8 -24 -38 "35 
Nia 5 6 57 ®3 43 mi 7 1 3 19 25 1 2 
m 2 2 5 7 1 1 7 
Mia "3 -8 -1 2 -17 -10 

Ni "37 -43 -119 -I5<5 -84 
Na 4 3 -29 "53 -40 
Nia j3 29 69 106 61 
mi 6 9 14 18 9 
ms 2 5 6 9 6 
M 1 3 - 2 -6 -11 -14 -8 

mi -27 -33 -99 -135 "74 
Na 0 -1 -22 "55 -41 
mi 2 0 2 33 54 35 
mi 7 10 16 2 1 11 
Ma i 4 7 9 6 
Mia "4 — c -15 -20 -11 

ni -32 -23 -84 -105 "54 
n3 -1 — O "39 "58 -40 
Nia 8 -4 16 27 1 0 
Mi 7 1 2 18 25 * 3 
Ma 1 4 5 9 6 
mi 2 "3 -10 -17 -24 -14 
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TEST NO. 10 

SHELL ACT IONS(IN. AND LB. UNITS) 

POSN. ACTION LOAD(LB./SQ.FT.) 

5 • 3° 1 0 . 7 6 1 5 . 2 3 8 

Ni -1 4 6 33 Ns -8 17 —0 35 
Nia 35 A S5 4 0 

Mi 6 J3 2 0 11 
Ms 6 1 3 19 1 0 
Mis i 1 2 1 

Ni 2 -12 -22 6 

Ns "3 - - 6 -21 1 1 
Nis 9 47 46 34 Ml 6 1 2 17 9 
Ms 7 9 17 7 Mis - I -1 "3 -1 

Mi - 9 "33 - 4 7 — 2 

Ns "35 "45 -71 -15 
Nis 33 5o 60 3° Mi 5 9 14 8 

Ms 4 4 10 3 
Mis 0 -1 ~i 0 

Ni -5 -13 -10 14 
Ns -is -2 - 2 3 21 
Ni 3 SO 3 0 2 1 1 4 

Mi 5 1 1 1 8 10 
Ms 5 9 1 6 8 
Mis - o -5 ~ 6 _ 3 

Ni - o - 8 -13 I 3 
Ns -11 - I I I 
Ni 2 M 33 3° 9 
Mi 6 1 2 1 8 1 0 
Ms 6 9 7 
Mis - I "3 "5 "3 
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P O S N . A C T I O N 

5' 3° 

ni 2 0 

na - 1 4 

Nla -1 
Ml 1 3 
Ma 5 
mi 2 - 2 

ni - 2 9 
Na - 1 7 

Nia 11 
mi 7 
m 2 4 
ml 2 -i 

* 

ni - 5 0 

n 2 - 2 6 

n1 2 1 3 
mi 4 
m 2 3 
M 1 2 ~ 1 

ni - 3 2 

n 2 - 1 9 

Nia ~4 
mi 6 

m 2 4 
Mia "3 
ni ~34 
N 2 -18 
Nia "9 
Mi 6 

m 2 4 
Mia ~3 

TEST NO. 10 

SHELL ACT IONS(IN. AND LB. UNITS) 

LOAD(LB./SQ.FT.) 

1 0 . 7 6 1 5 . 2 3 8 . 4 8 

107 1 77 1 c 1 
3 34 2 2 

-32 "55 - 3 2 

3° 45 33 
13 2 0 1 2 

-10 - 1 7 "9 
- 4 9 - 6 0 - 2 6 

- 4 0 "54 - 2 6 

24 29 2 7 

1 0 16 8 
8 9 6 

-3 ~7 _ 2 

- 5 8 "94 - 3 6 

-47 - 6 0 -23 
1 2 34 25 
9 1 1 6 

7 8 7 
- 4 -6 ~2 

- 5 6 - 8 0 -24 
- 2 8 - 4 6 -25 

- 6 1 0 3 
9 1 3 8 
9 1 0 6 

-6 "9 "5 
- 3 6 "54 -22 
- 3 8 -38 - 2 5 

3 6 - 1 7 

1 2 1 6 8 

8 1 1 6 

-I - 1 3 - 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 teleprinter are given directly. 

The deflection gauge locations are given in Fig. 15. 



qau 

I 
2 

3 
4 
5 
6 
7 
8 

9 
I O 
11 
I 2 
J3 
14 
15 
1 6 
1 7 
I 8 
19 
2 0 
2 1 
2 2 

33 
2 4 
35 
2 6 

2 7 
2 8 
2 9 
3° 
3 1 
33 
33 
34 
35 
36 
37 
38 
39 
4 0 

4I 
42 
43 
44 
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test mo. 1 

deflect i0n(in.xiooo) 

load(lb./sq.ft.) 

7 . 0 3 9 . 6 4 4 ® 4 3 

1 9 6 1 9 8 

1 9 2 3°7 X93 
1 8 4 2 9 6 1 8 5 

1 7 2 2 7 7 1 7 2 

X 54 248 1 5 2 

134 2 1 4 1 3 1 

1 0 8 X73 1 0 6 

74 1 1 9 72 
55 9 0 53 

1 8 9 

13* 2 0 8 1 2 7 

53 8 6 5° 
175 2 6 3 175 
1 3 3 1 9 6 121 
52 85 52 

1 5 3 2 3 0 x Si 
153 2 4 2 i5x 
1 4 7 3 3 6 147 
1 3 8 2 2 2 1 3 8 

1 3 6 2 0 3 1 2 6 

1 0 9 X73 1 0 7 

8 9 143 8? 
63 104 6 1 

4 6 7 6 45 
1 2 9 194 1 2 6 

94 1 5 0 9 2 

39 6 6 39 
100 1 4 9 97 
57 1 1 4 6 7 

33 53 31 
6 9 1 0 4 6 7 

57 9 2 58 
34 4 0 33 
32 31 
33 54 33 
2 7 44 2 9 

19 3° 1 9 

13 2 2 13 
1 4 4 2 4 0 1 4 4 

x 3 5 2 2 8 X37 
1 4 7 33 5 1 4 7 

1 1 4 1 8 5 1X3 
1 0 4 1 6 9 1 0 3 

XX3 1 8 2 ill 



QAU 

45 
46 
47 
4 8 

49 
5° 
5I 
53 
53 
54 
55 
56 
57 
58 
59 
6 0 

6 1 

6 2 

6 3 

6 4 

65 
66 
6 7 

68 
6 9 

7 0 

71 
73 
73 
74 
75 
7 6 

77 
78 
79 
8 0 

8 1 

8 2 

83 
8 4 

85 
. 86 
87 
88 
8 9 
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T E S T N O . 1 

D E F L E C T I O N ( I N . X i o o o ) 

L O A D ( L B . / S Q . F T . ) 

7 . 0 3 9 . 6 4 4 . 4 3 

7 0 IT 3 6 9 

6 4 1 0 4 6 3 

7 1 III 6 7 

45 72 43 
45 71 43 
5° 8 0 4 6 

33 55 33 
33 55 33 
36 57 35 
39 47 29 
35 42 2 6 

39 49 3I 
2 0 33 2 0 

1 6 2 7 

1 8 19 3 ° 1 8 

1 5 23 15 
11 17 10 
17 24 14 

1 7 4 2 9 2 I?5 
1 3 0 21 1 1 2 9 

75 121 73 
5I 8 1 49 

1 4 7 2 3 2 1 4 7 

38 57 3 S 
1 4 2 5 17 
14 25 1 6 

4 7 5 
0 0 0 
0 0 0 
0 1 0 
0 0 0 
0 0 0 
0 0 0 
6 10 5 
1 1 0 
4 8 4 
7 1 2 8 

1 1 1 
9 1 6 10 

- 1 1 - 2 0 - 1 3 
0 0 0 

~ 9 - 1 8 - 1 2 
~3 " 3 - 2 

0 0 0 
0 0 0 
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T E S T N O . a 

D E F L E C T I ON(IN.Xiooo) 
G A U G E NO. L O A D ( L B . / S Q . F T . ) 

2 . 0 8 4 * 3 2 6 . 9 3 9 * 5 2 1 1 . 8 8 4 . 6 9 0 • 0 0 

I 59 1 3 0 2 2 1 3 2 8 3 4 0 

2 57 1 2 7 2 1 4 3 1 9 351 
3 55 1 3 3 2 0 7 3 0 8 3 3 8 
4 52 1 1 6 1 9 6 2 9 1 513 3 1 9 2 3 2 
5 46 1 0 4 175 2 6 1 4 6 0 2 8 1 2 0 3 
6 4 0 89 1 5 ° 2 2 4 3 8 4 23 5 1 6 9 

7 33 73 1 3 3 1 8 3 3 1 6 1 8 9 1 3 8 

8 23 52 8 9 134 2 3 4 135 1 0 0 

9 17 4 0 6 8 1 0 3 175 1 0 1 78 
IO 57 127 2 1 3 3 1 6 3 4 6 
11 39 87 1 4 8 2 2 0 2 0 2 139 
12 17 39 6 6 1 0 0 1 6 8 97 75 

5 s 1 1 7 1 9 6 2 9 0 4 9 1 3 1 9 
14 37 83 1 4 0 2 0 8 2 2 2 X65 
15 15 37 6 4 97 1 6 5 9 6 73 
16 45 102 172 2$3 4 2 4 2 7 3 2 0 5 

17 45 1 0 1 1 6 9 2 5 0 4 3 5 2 7 1 2 0 5 

I 8 44 99 1 6 5 244 4 2 8 2 6 5 1 9 9 

19 4 i 92 154 2 2 9 4 0 6 2 4 9 1 8 4 

2 O 38 85 1 4 4 2 1 4 3 9 2 2 4 0 1 7 8 

2 l 32 73 124 1 8 5 3 1 9 2 0 5 1 5 2 
2 2 2 7 6 1 1 0 4 155 2 6 7 1 6 8 1 2 5 

23 ' 1 8 43 75 1 1 4 2 0 0 121 9 0 

24 14 32 55 8 4 1 4 2 85 63 
25 38 8 6 145 2 1 3 3 5 6 2 2 9 1 7 2 

26 28 6 4 1 0 8 1 6 1 2 8 3 185 1 4 0 

27 11 2 6 4 6 7 i 1 2 1 71 52 
38 28 6 8 1 6 1 1 6 4 2 7 2 1 7 2 

29 33 6 2 8 8 1 4 1 2 3 0 1 5 8 125 
3 ° 9 2 2 39 59 102 6 1 46 
3 1 2 0 45 7 6 112 1 8 6 1 1 7 9 0 
32 1 6 3 8 6 5 97 1 7 0 1 0 9 85 
33 6 1 6 2 8 4 2 75 4 6 35 
34 9 2 2 37 54 9 0 57 44 
35 1 0 2 2 37 56 9 8 6 0 47 
36 8 1 8 31 4 6 8 1 52 42 
37 5 13 2 2 33 6 2 39 32 
38 3 9 1 8 25 42 2 8 2 3 
39 43 9 6 1 6 1 2 3 9 4 5 ° 2 7 0 1 9 9 

40 41 91 153 2 3 6 4 2 I 253 1 8 6 

4 i 4 4 9 8 16$ 2 4 4 4 2 9 269 1 9 7 

4 2 35 78 1 3 0 1 9 2 3 5 8 2 2 1 1 6 8 

43 33 72 1 1 9 1 77 3 3 4 2 0 9 1 6 2 

44 35 78 131 1 9 4 3 4 ° 2 0 8 153 



- 339 -

TEST NO. a 

DEFLECTI0N(IN.XIOOO) 

QAUQE NO. LOAD(LB./SQ.FT.) 

2 . 0 8 4 . 3 2 6 . 9 3 9 * 5 2 1 1 . 8 8 4 . 6 9 0 . 0 0 

45 2 2 49 • 8 1 1 2 1 2 3 2 1 3 7 1 0 7 
46 2 1 4 6 7 6 1 1 4 2 2 3 1 3 6 1 0 9 

47 2 1 4 6 79 1 1 9 2 0 7 1 1 6 8 8 
4 8 14 33 65 145 77 57 
49 14 33 54 8 3 1 6 3 95 75 
5° 17 3 8 63 95 1 59 9 2 85 
5I 1 0 2 2 37 54 9 8 59 48 
52 9 2 1 37 54 9 7 57 45 
53 1 0 2 4 4 0 59 1 0 3 6 3 47 
54 9 2 0 33 49 88 55 44 
55 8 R 7 29 43 77 47 38 
56 9 19 33 - 4 8 89 56 43 
57 6 15 2 4 36 71 45 35 
58 5 1 2 19 2 9 56 34 2 9 
59 5 13 2 2 33 6 4 4 0 32 
6 0 4 10 17 2 6 52 32 2 4 
6 1 3 8 14 2 I 43 2 6 2 1 

6 2 4 1 0 1 8 2 7 4 8 2 7 I Q 
6 3 51 1 1 6 195 2 9 0 -

6 4 4 1 8 9 1 4 6 2 1 8 243 
65 2 4 53 87 131 2 4 9 1 4 6 I L 6 
66 1 6 37 6 0 91 1 8 1 1 0 2 8 2 
6 7 47 1 0 4 1 7 4 2 5 0 4 1 2 255 1 8 0 
6 8 11 2 4 4 0 59 101 6 0 45 
6 9 • 2 7 13 2 0 44 2 8 21 
7 0 3 8 14 2 2 46 3 ° 23 
7 1 1 2 3 5 9 6 5 
72 0 0 0 0 0 0 0 
73 0 0 0 0 0 0 0 
7 4 0 0 0 0 0 0 0 
75 0 0 0 0 0 0 0 
7 6 0 0 0 0 0 0 0 
77 0 0 0 0 0 0 0 
78 1 4 N O 1 2 2 2 14 1 2 

79 0 0 O 0 -2 - 2 - 3 
8 0 1 8 1 2 23 15 9 
8 1 2 5 9 13 24 15 11 
8 2 0 0 0 1 1 1 1 
83 2 6 • 11 17 3I 2 0 1 6 

8 4 - 3 -8 - 1 4 -20 - 3 9 -28 -26 
85 0 0 1 1 I I - 1 
86 -2 - 7 3 - 1 8 - 2 6 - 2 0 

8 7 0 - 1 - 2 " 3 " 5 "5 - 3 
8 8 0 0 0 0 0 0 0 
8 9 0 0 0 0 0 0 



- 3^9 -

Q A U Q E NO. 

I•6I 4 . 2 6 

1 36 79 
3 34 75 
3 32 73 
4 3 0 6 8 

5 27 6 1 
6 33 53 
7 19 43 
8 7 2 4 
9 10 23 

10 35 7 6 
1 1 2 0 

1 2 1 0 2 2 
13 33 7 1 
x4 2 2 49 
1 5 1 0 2 2 

1 6 2 8 6 2 

1 7 2 6 5 9 
1 8 2 6 5 8 
19 2 4 54 
20 22 51 
2 1 5 3 0 

2 2 1 6 3 6 

2 3 1 0 

2 4 8 1 9 

25 24 52 
26 11 33 
27 7 17 
2 8 4 2 7 

2 9 1 4 3 2 

3° 5 13 
31 13 28 
32 10 23 
3 3. 4 10 
34 6 14 
3 5 6 1 3 
36 O O 
37 3 8 

3 8 2 6 
39 2 6 5 8 

4° 2 4 5 4 

4 1 2 5 5 7 

4 2 2 2 6 6 

43 2 1 4 6 

44 2 2 5 1 

T E S T N O . 7 

D E F L E C T I O N ( I N . X i o o o ) 

GAUQE NO. L O A D ( L B . / S Q . F T . ) 

. 6 6 0 . 0 0 

1 2 0 8 
1 1 3 7 
1 0 9 7 
1 0 2 6 

93 5 
79 4 
64 3 
4 0 0 

35 1 

1 1 6 7 
4 6 0 

34 1 

1 0 7 7 
74 5 
33 0 

93 6 

88 5 
8 7 6 

82 5 
7 6 5 
52 0 
54 3 
2 4 0 
2 9 -1 
79 6 

52 0 
2 6 0 
47 0 
47 4 
2 0 -1 
42 3 
3 5 2 

IS - 2 

21 2 

2 0 1 
2 0 

13 1 
9 - 2 

8 7 5 
8 2 5 
86 5 
9 0 

6 8 4 
73 3 



- 3hi -

QAUQE N O . 

I • 6 I 4 . 2 6 

45 13 2 9 
4 6 1 2 2 8 

47 13 2 8 

4 8 8 1 8 

49 n o 19 
5° i O 2 1 
5i 6 14 
52 7 1 4 
53 7 15 
54 6 1 3 
55 5 1 2 

56 6 1 2 

57 4 10 
58 3 7 
59 4 8 

6 0 2 6 

6 1 2 4 
6 2 2 6 

6 3 32 7 2 

6 4 2 5 55 
6 5 14 34 
6 6 1 0 2 2 

6 7 2 9 63 
6 8 7 14 
6 9 2 5 
7 0 3 6 

71 0 1 
7 2 0 0 
73 0 0 
74 0 0 
75 0 0 
7 6 0 0 
77 0 0 
7 8 0 2 

79 0 0 
8 0 1 3 
8 1 1 3 
o 2 0 0 
83 2 5 
84 - 6 

8 5 0 9 
8 6 - 2 - 6 

87 0 1 
8 8 0 0 
8 9 0 0 

T E S T NO. 3 

DEFLECT I O N ( I N . X 1 0 0 0 ) 

L O A D ( L B . / S Q . F T . ) 

6 . 6 6 0 . 0 0 

43 2 

42 2 

4i 3 
2 8 1 
2 8 2 

32 1 
20 1 
2 1 2 

2 2 2 

2 0 2 

17 2 

1 8 I 
IS 1 
11 3 
1 3 5 
10 1 
7 0 

10 0 
1 0 6 6 

8 1 6 

4 8 2 

34 2 

94 6 

2 1 1 
7 1 
8 1 
1 2 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
4 "3 
0 0 
4 1 
.5 0 
0 0 
8 2 

-10 "2 
9 8 

- 9 "3 
0 I 
0 0 
0 0 



QAU 

i 
2 

3 
4 
5 
6 

7 
8 
9 
i o 
11 
I 2 
1 3 
M 
IS 
16 
11 
I 8 
19 
20 
21 
2 2 

2 3 
24 
25 
26 
27 
28 
29 
3° 
31 
32 
33 
34 
35 36 
37 
38 

39 
40 
41 
42 
43 
44 

- 3£2 -

N O . 

.8s 4.26 

30 69 
2 9 66 
28 64 
27 60 
25 55 
2 I 47 

38 
7 23 
9 2 1 

29 67 
19 

9 30 
27 6s 
19 43 8 20 
23 56 
23 52 
2 2 5i 

• 22 48 
20 45 
7 29 

IS 32 
10 

7 18 
18 45 

32 
6 15 
4 36 

t3 29 
4 11 

10 24 
9 21 
4 9 
4 1 2 
5 1 2 
0 0 
3 7 
2 5 

22 5i 
21 48 
22 51 
18 4i 
17 39 
19 45 

TEST NO. 4 

DEFLECTION(IN.X1000) 

LOAD(LB./SQ.FT.) 

6.66 0.00 

11 2 -1 
106 -1 
103 -1 
97 -1 
88 0 
76 0 
62 0 
40 0 
33 0 

109 -1 
47 0 
32 0 
100 -1 
70 -1 
32 -1 
87 -I 
84 0 
81 -I 
77 0 
72 -1 
52 0 
52 0 
25 0 
28 0 
73 -I 
52 0 
24 -1 
47 0 
45 1 
19 
39 0 
34 0 
15 "3 19 -I 
19 0 
2 0 
1 1 0 
9 -4 

8s -1 
77 -1 
82 0 
66 -I 
64 -I 
69 -I 



- 3^3 -
' T E S T NO. 4 

D E F L E C T I O N ( I N.XIOOO) 

QAUQE NO. L O A D ( L B . / S Q . F T . ) 

1 . 8 3 4»s6 6 . 6 6 0 . 0 0 

45 11 2 6 41 0 
46 11 35 39 0 
47 10 3 4 38 -1 
4 8 7 16 2 7 0 
49 6 15 . 2 6 -1 
5o 9 30 31 0 
51 5 1 2 1 9 0 
5a 5 1 2 19 -1 
53 6 1 3 20 0 
54 5 11 17 0 
55 4 9 15 -1 
56 5 11 17 0 
57 4 8 0 
5 8 0 4 . 8 1 
59 -1 3 8 "4 
60 2 5 9 0 
61 2 4 6 0 
63 2 6 9 0 
A 28 66 99 0 
6 4 20 47 75 -1 
6 5 13 29 4 6 0 
66 8 1 9 31 0 
67 2 4 55 8 9 -1 
68 6 13 20 0 
6 9 2 4 7 0 
7 0 3 5 7 1 
71 1 1 1 4 
7 3 0 0 0 0 
73 0 0 0 0 
74 0 0 0 0 
75 0 0 0 0 
76 0 0 0 0 
77 0 0 0 0 
7 8 0 2 4 
79 c 0 0 0 
8 0 c 1 3 0 
81 •I 3 5 0 
83 0 0 0 0 
O 0 3 2 4 7 0 
8 4 - 2 -5 - 9 -1 
85. 0 0 0 3 
86 0 "3 -6 O 
8 7 0 0 -1 O 
8 8 0 0 0 O 

89 0 0 0 O 



- -

Q A U Q E N O . 

4 • 4 2 9026 

I 74 1 6 1 

2 71 1 5 3 
3 6 9 1 4 8 

4 6 5 1 4 0 

5 58 124 
6 5i 109 
7 41 8 8 

8 3 3 6 6 

9 23 4 8 

1 0 7 2 1 5 6 

1 I 5o 1 0 6 

1 2 2 1 4 6 

1 3 6 6 143 
1 4 4 8 I 0 2 
1 5 2 1 4 6 

1 6 58 1 2 6 
1 7 56 1 1 9 

1 8 55 1 1 7 

1 9 52 1 1 0 
2 0 48 1 0 3 

2 1 44 9 2 

2 2 36 7 6 

23 2 7 57 
34 1 8 4 0 

35 49 1 0 7 

26 38 8 0 

27 1 6 36 
2 8 ' 37 8 2 

29 3* 65 
3° 13 2 8 

3 1 2 6 57 
32 23 49 
33 1 0 3 1 
34 14 3° 
35 1 3 2 7 

36 11 25 
37 8 1 8 

38 6 1 3 
39 54 1 1 7 

4 0 51 11 0 
4i 55 1 1 7 

42 44 9 6 

43 36 83 
44 4 6 94 

TEST NO. 5 

DEFLECT I ON(IN.Xiooo) 

LOAD(LB./SQ.FT.) 

L 2 » O 8 0 . 0 0 

2 0 2 1 3 
2 0 4 1 2 

1 9 8 1 1 
1 8 6 1 0 
1 6 6 S 
145 8 

1 1 7 6 

8 8 4 
6 4 3 

1 9 9 13 
1 4 0 8 

6 1 3 
1 8 3 11 
x 3 5 9 

6 0 5 
1 6 0 11 
1 59 9 
1 5 6 9 
1 4 7 8 

1 3 7 8 

122 9 
I 0 0 6 

7 6 5 
52 3 

1 3 6 1 0 
1 0 5 8 

47 3 
1 0 5 7 

8 6 6 

37 3 
7 2 5 
6 5 5 
2 7 2 

38 4 
36 2 

33 2 

2 4 2 
1 7 2 

x 5° 8 

1 4 1 9 
1 4 8 9 
1 2 2 7 
107 2 

1 1 8 7 



GAU 

4 5 

4 6 

4 7 

4 8 

4 9 

5 ° 

5I 
52 
5 3 

5 4 

5 5 

5 6 

5 7 

58 
59 
6 0 
6 1 
6 2 

63 
6 4 

6 5 
66 
6? 
6 8 
6 9 

7 0 

7 1 

72 
7 3 

7 4 

7 5 

7 6 

7 7 

7 8 

7 9 

8 0 
8 1 
8 2 
8 3 
e

4 

8 5 

86 
8 7 

88 
8 9 

- 3£5 -

T E S T NO. 5 

' D E F L E C T I O N ( I N . X i o o o ) 

NO. L O A D ( L B . / S Q . F T . ) 

4 2 9 . 2 6 1 2 . 0 8 0 . 0 0 

2 7 5 8 7 4 5 

2 5 5 5 7 0 4 

2 6 5 5 6 9 3 

1 7 3 9 4 9 4 

1 6 
3 7 4 8 2 

2 1 4 4 5 5 3 

1 3 
2 8 

3 5 2 

* 3 2 7 3 5 2 

1 4 2 9 3 7 3 

1 1 2 4 3 2 2 

1 0 2 1 2 7 I 

I X 2 4 6 1 2 

9 
2 0 2 6 3 

6 1 4 1 8 1 

8 1 8 
2 3 

8 

6 1 4 
1 8 

3 

3 9 1 1 0 

6 1 4 
1 8 1 

6 5 1 4 1 1 7 9 1 0 

5 ° 
1 0 8 

1 3 7 
8 

3 0 6 4 8 3 4 

2 0 
4 4 5 7 3 

5 8 X 2 6 1 6 0 1 0 

1 3 2 7 3 5 1 

4 1 0 
1 3 2 

4 9 1 2 X 

2 3 4 1 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

2 6 9 1 

0 0 0 0 

3 
6 9 2 

3 
8 1 0 X 

0 0 0 0 

4 x 0 
1 3 

I 

- 6 
~ 1 3 

- 1 8 - 3 
0 0 0 0 

- 4 - 1 1 - 1 6 - 4 
- x - 2 " 3 

- I 

0 0 0 0 

0 0 0 0 



- 3*+6 -

T E S T N O . 6 

D E F L E C T I 0 N ( I N . X I O O O ) 

Q A U Q E N O . L O A D ( L B . / S Q . F T . ) 

6 . 9 7 1 4 . 9 0 0 . 0 0 14.72 7 . 0 2 0 . 0 0 

I 1 1 4 2 4 3 1 2 2 4 3 1 3 1 14 
2 1 0 9 2 3 8 I I 239 1 2 9 1 2 

3 1 0 6 2 3 1 10 2 3 1 1 2 5 1 2 

4 99 217 9 217 1 1 7 10 
5 8 9 1 9 4 7 1 9 4 1 0 4 8 

6 77 1 6 9 6 1 6 8 9 0 . 8 
7 63 1 3 8 5 1 3 7 7 4 6 

8 47 1 0 3 3 1 0 3 54 4 
9 34 75 2 75 39 3 

I 0 1 0 9 23 5 1 2 2 3 6 127 14 
11 7 6 16 5 7 1 6 5 88 8 

I 2 33 72 2 72 37 2 
J3 1 0 1 2 1 6 11 217 1 1 6 1 2 
1 4 73 x 58 7 1 5 8 85 8 
1 5 3° 6 8 -1 6 9 34 0 
1 6 8 8 1 8 9 10 1 8 9 101 11 
1 7 8 5 1 8 6 8 1 8 7 101 9 
I 8 8 4 1 8 3 8 183 99 9 
19 79 X73 7 *73 94 8 
20 74 1 6 1 6 1 6 1 8 7 7 
2 I 6 5 1 4 2 6 143 77 7 
22 54 1 1 7 4 1 1 8 63 6 

23 4i 8 9 3 9 0 4 8 4 
24 2 7 61 1 61 3* 2 

25 75 1 6 0 9 1 6 0 05 1 0 
2 6 56 r I 3 5 1 2 4 6 6 6 

27 24 53 1 54 2 7 2 

2.8 5 8 
1 2 4 6 125 6 5 8 

29 4 6 102 5 . 102 55 6 
3° 1 9 42 1 42 2 1 2 

3 1 4 0 8 5 4 85 45 5 
32 35 77 4 77 4 2 5 
33 15 3 1 1 32 17 2 

34 2 1 43 3 44 2 4 3 
35 2 0 44 2 44 2 4 3 
36 17 3 8 2 39 2 0 2 

37 1 3 2 8 2 2 8 1 6 2 

3 8 9 19 I 1 9 10 1 
39 75 1 7 2 1 172 9 0 2 

40 77 1 6 8 7 1 6 8 9 1 8 

4i 8 3 I 8 2 7 1 8 2 98 8 
42 6 7 1 4 6 6 1 4 7 7 8 7 
43 59 1 3 0 2 131 6 9 3 
44 2 2 1 0 0 33 



QAU 

45 
46 
47 
4 8 

49 
5O 
51 
5A 
53 
54 
55 
56 
57 
58 
59 
6 0 

61 
63 
63 
64 
6 5 
66 
6 7 

6 8 
6 9 

7° 
7 1 
7 3 
73 
74 
75 
76 
77 
78 
79 
8 0 

8 1 n 
U 2 
8 3 

8 4 

85 
86 
8 7 

88 
89 

- 3 6 7 -
TEST NO. 6 
D E F L E C T I O N ( I N . X 1 0 0 0 ) 

N O . L O A D ( L B . / S O . F T . ) 

97 1 4 . 9 0 0 , 0 0 1 4 . 7 2 7 . 0 2 O.OO 

4 0 8 8 4 8 8 4 7 4 
37 83 3 83 43 2 
4 0 86 3 85 4 6 3 
3 6 58 3 59 29 2 
2 6 57 2 57 2 9 2 

3 1 6 8 2 6 8 35 2 

19 41 2 4 2 23 2 

19 4i 1 42 2 2 1 
30 44 1 4 4 2 4 2 

1 8 39 3 39 2 2 3 
14 32 1 1 3 2 1 7 1 
1 7 39 2 39 2 1 2 
x3 3° 2 3° 1 7 3 
9 3 I 0 2 1 1 1 1 

5 3 O 0 2 0 8 

9 3 I 1 2 1 I 2 2 

6 I 4 0 14 7 0 
1 0 3 3 1 2 2 1 1 I 

93 3 1 I 4 2 1 1 H I 5 
75 I 6 3 6 1 6 4 87 7 
43 95 1 95 8 2 1 

3 1 6 8 3 6 9 35 3 
° 3 1 86 3 1 8 6 97 4 
1 9 4 2 1 42 2 2 1 

8 1 5 2 15 1 0 2 

7 1 4 2 14 9 2 

3 3 0 4 2 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 . 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
4 1 0 0 1 0 6 1 
0 0 0 0 0 0 
4 1 0 1 1 0 6 1 
5 1 1 1 1 I 6 1 
0 0 0 0 0 0 
6 1 4 1 i 5 0 1 

- 9 — 3 0 - 2 - 2 1 -13 ~3 
0 0 0 0 0 0 

-7 -19 "3 - 1 9 - 1 2 "3 
— 3 -3 0 "3 - 2 0 

0 0 0 0 O 0 
0 - 3 - 1 - 1 ~ I - 1 



- 3Q8 -

gauge no. 

1 . 7 7 4 . 4 8 

I 
3 5 8 5 

2 3 5 
8 4 

3 3 4 
8 l 

4 3 2 7 6 
5 29 6 9 
6 2 5 6 0 
7 ' 2 0 . 4 9 
8 1 6 

3 7 

9 1 2 2 8 
i o 

3 5 8 3 

I I ' 2 6 6 0 
I 2 1 2 2 7 
J 3 3 3 7 7 

1 4 2 5 5 7 

* 5 1 2 2 6 
1 6 

3 ° 
6 8 

* 7 
2 8 6 6 

1 8 2 7 6 4 

1 9 2 5 6 1 
2 O 2 4 5 7 

2 I 2 2 5 i 

2 2 1 8 4 2 

2 3 * 3 3 2 

2 4 1 0 2 3 
2 5 . 2 5 5 7 

2 6 1 9 4 4 

2 7 9 2 0 

2 8 2 0 
4 5 

2 9 1 6 3 6 

3 ° 
6 1 5 

3 1 
* 3 3 ° 

3 2 1 1 2 7 
3 3 5 1 2 
3 4 7 1 6 

3 5 7 1 5 
36 6 M 
3 7 4 1 0 

3 8 
3 

6 

3 9 2 6 63 
40 

2 4 5 9 

4 i 26 6 3 

4 2 2 1 5 I 
4 3 1 9 4 7 

4 4 

T E S T N O . 7 

D E F L E C T I O N ( I N . X i o o o ) 

L O A D ( L B . / S Q . F T . ) 

7 * 3 4 1 0 . 1 5 4 . 3 2 0 . 0 0 

l 3 0 1 8 9 8 8 
3 

1 3 6 1 8 7 8 8 8 

1 3 1 
1 8 1 

8 5 
8 

1 2 3 1 7 1 80 
7 

1 1 2 1 5 4 7 3 7 

9 7 1 3 3 
6 1 4 

7 9 1 0 9 5 o 3 

5 9 8 2 3 7 2 
4 4 6 1 2 8 

3 

1 3 4 1 84 8 6 
3 

9 6 6 0 5 

4 2 5 8 2 7 
3 

1 2 4 1 7 0 7 9 3 

9 1 1 2,6 5 8 5 

4 2 5 8 2 7 3 

1 0 9 1 4 9 7 0 
4 

1 0 7 1 4 7 6 9 6 
1 0 4 1 4 4 6 8 6 

9 9 
1 3 6 6 4 6 

9 2 1 2 7 6 0 6 
8 2 1 1 3 5 2 4 

5 9 9 4 4 3 4 

5 2 7 1 3 3 3 

3 7 5 i 2 4 3 

9 2 1 2 6 
5 9 4 

7 1 9 8 
4 6 

4 

3 2 4 5 2 1 2 
7 3 

9 8 
4 7 5 

5 8 8 0 3 8 4 

2 4 3 5 1 7 2 
4 9 6 7 3 1 3 

4 3 
7 0 2 8 

3 

1 9 2 7 1 4 2 
2 5 3 4 1 7 • 3 

2 5 3 4 1 6 2 
2 2 3 ° 1 4 2 
1 6 2 2 1 1 2 
1 1 1 6 8 2 

1 0 3 1 4 1 6 6 1 

9 6 1 3 3 5 9 2 
1 0 3 1 4 2 6 6 

5 

8 3 x 1 4 5 3 4 

7 6 1 0 5 4 8 6 



- 3^9 -
T E S T N O . 7 

D E F L E C T I O N ( I N . X i o o o ) 

G A U Q E N O . L O A D ( L B . / S Q . F T . ) 

1 . 7 7 4 . 4 8 7*34 10.15 4 . 3 2 0 . 0 0 

45 x3 3 1 5i 7 0 33 4 
46 1 2 2 9 4 8 6 7 3i 3 
47 1 4 3 1 5i 6 9 32 2 
4 8 8 2 0 33 46 2 2 3 
49 8 2 0 33 4 6 21 3 
So 11 2 5 40 55 25 2 

5i 6 14 23 32 15 1 
52 6 15 2 4 32 15 I 

53 7 16 2 6 3 6 17 2 

54 5 1 3 2 2 3° 1 3 1 

55 5 1 1 1 8 25 1 2 I 

56 5 *3 21 30 14 I 

57 4 10 x? 23 I 1 2 

58 0 5 10 14 5 0 
59 4 9 15 21 10 1 
60 3 7 1 2 1 7 9 2 

6 1 1 4 7 10 4 0 
6 - 2 3 8 1 2 17 8 1 
63 35 79 1 2 3 1 6 9 79 0 
6 4 2 4 58 94 1 3 0 61 5 
65 14 35 56 77 37 3 
66 1 0 23 39 53 2 4 3 
6 7 2 8 6 8 1 1 0 151 68 5 
6 8 6 i 5 2 4 33 1 6 1 
69 1 4 8 11 5 -1 
7° 1 4 7 10 5 0 
7 1 1 1 2 3 2 1 
7 2 0 0 0 0 0 0 
73 0 0 0 0 0 0 
74 0 c 0 0 0 0 
75 0 0 0 0 0 0 
7 6 0 0 0 0 0 0 
77 0 0 0 0 0 0 
7 8 1 3 6 9 5 2 

79 0 0 0 0 0 0 
80 2 4 6 9 5 2 
8 1 1 4 6 9 5 1 
82 0 0 . 0 1 1 1 
8 3 2 5 8 1 2 6 1 
8 4 -2 - 6 -11 - 1 6 - 6 - 2 

85 0 0 0 0 0 • 0 
8 6 -3 - 6 -11 - 1 5 -10 "3 o 0 7 -1 -1 -2 "3 - 2 -1 
8 8 0 0 0 0 0 0 
89 0 0 0 0 0 0 



G A U G E M O . 

2.18 4 5 a 
I 4i 89 
2 41 87 
3 39 C 4 
4 38 81 
5 3 4 73 6 30 64 
7 24 5a 8 18 39 
9 14 3° lo • 40 87 11 29 62 
13 12 27 
*3 36 79 
14 28 60 
15 11 26 
16 31 68 
17 32 69 
18 3 2 68 
19 39 64 
20 28 60 
2 I 25 53 
22 21 44 
23 16 34 
24 I O 23 
25 26 57 26 22 46 
27 9 20 
28 19 43 
29 *7 3 7 
30 7 16 
31 M 30 
32 *3 28 
33 5 *3 
34 7 15 
35 8 16 
36 ' 6 1 4 
37 5 10 
38 3 7 
39 3* 66 
40 28 63 
41 67 
42 25 53 
4 3 22 49 
44 25 53 

35o . . . . . 

TEST NO, 8 

D E F L E C T 1 ON(lM»Miooo) 

L 0 A D ( L B ' . / S Q % F T » ) 

7*39 9.99 4 7 4 0,00 

148 199 104 4 146 195 103 4 140 189 99 3 
134 180 94 4 120 162 85 4 
105 141 73 3 86 115 60 2 
65 87 4 5 2 
49 66 34 2 

144 193 101 5 
102 138 72 3 
4 S 60 31 1 

131 176 93 4 
98 132 69 3 
45 6l 32 2 

115 153 81 3 114 153 81 3 
11 2 IS© 79 3 106 143 75 3 100 134 70 3 
88 M 9 62 2 
74 99 52 2 
57 76 4i 2 
40 53 29 2 
97 1 30 68 3 
77 104 55 2 
36 48 26 2 
75 99 53 2 
62 84 44 1 
29 38 2 1 1 
5i 69 36 X 
47 63 34 
2 2 30 17 1 
26 35 19 X 

27 36 19 I 
23 32 X 6 X 
18 24 13 I 
13 18 1 0 I 

109 146 76 3 104 139 73 3 110 149 78 3 88 1x9 61 2 
82 1 1 0 57 2 
88 xi8 61 X 



QAU 

45 
46 
47 
4 8 

49 
SO 
51 
5a 
53 
54 
55 
56 
57 
58 
59 
6 0 

6 x 
6A 
63 
6 4 
6 5 

66 
6 7 

6 8 
6 9 

7 0 

71 
72 
73 
7 4 
75 
76 
77 
78 
79 
80 
81 
8 2 

83 
8 4 

85 
06 
8 7 

8 8 

89 
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TEST NO. 8 

deflecti0n(IN.XIOOO) 

load(lb./sq. ft. ) 

1 8 4*5 2 7*39 9 . 9 9 4 . 7 4 0 0 0 0 

15 32 54 72 37 x 
1 3 3 0 51 6 9 35 0 
15 31 53 71 37 1 
9 2 0 35 47 2 5 1 
7 34 47 2 3 — X 

i 2 26 43 57 2 9 1 
7 15 25 3 4 1 8 1 
7 16 26 35 1 8 1 
8 17 2 8 3 6 1 9 1 
6 14 23 3 0 1 6 

6 x 2 2 0 27 14 1 
6 1 3 2 2 3° x 6 
4 10 17 23 x 2 x 
3 8 14 1 8 10 I 
5 1 0 1 6 2 2 1 2 I 
3 7 1 2 17 10 I 
1 4 8 11 6 0 
2 7 13 17 9 0 

43 7 7 1 2 9 1 7 4 9 0 I 
2 8 60 1 0 0 134 7 0 2 
1 3 33 56 77 38 "3 
9 23 4 0 55 28 O 

32 7 0 116 156 oi 2 

7 15 25 34 18 O 
2 5 9 1 2 7 O 
1 3 6 9 5 -I 
0 0 1 2 1 O 
0 ' 0 0 0 0 O 
0 0 0 0 0 O 
0 0 0 0 0 O 
0 0 0 0 0 O 
0 0 0 0 0 Q 
0 0 0 0 0 O 
1 3 6 8 5 I 
0 0 0 0 0 O 
1 3 5 8 5 I 
I 4 6 8 5 O 
0 0 0 0 1 O 
2 5 8 1 1 6 O 

_ 3 -7 -I 2 - 1 5 . - 9 -I 
0 0 0 0 0 O 

-1 "5 -9 -12 -8 -I 
0 0 - X - 2 -i O 
0 0 0 0 0 O 
0 0 0 0 0 O 



QAU 

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
1 1 
1 2 
1 3 
14 
15 
16 
J7 
18 
19 
2 0 
2 1 
2 2 

23 
2 4 
25 
26 
2 7 
2 8 
2 9 
3° 
31 
32 
33 34 
35 
3 6 

37 
38 

39 
40 
4i 
42 
43 44 
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TEST N O . 9 

DEFLECTION(IN.Xrooo) 

• LOAD(LB./SQ. FT. ) 
66 10.97 x 5 - 7 5 8 . 0 0 0.0 0 
40 82 1 2 4 63 5 
37 V8 1 1 6 61 4 
3f 7 6 1 1 4 60 4 
3 4 71 1 0 7 57 4 
3° 63 95 5 0 3 26 54 82 43 3 
2 2, 45 6 8 36 3 
15 33 49 26 2 
I I 2 4 36 1 9 1 
S 8 78 117 60 5 
2 6 54 80 42 3 
I X 2 2 34 17 1 
34 71 1 0 7 54 4 
2 4 5° 75 39 3 
9 2 r 33 16 0 

2 8 60 9i 4 6 4 
2 8 5 9 88 4 6 3 
2 7 57 86 45 3 
2 6 55 8 2 4 4 3 
2 4 5 I 7 6 4 0 3 
2 I 44 66 34 2 
17 37 55 . 2 9 2 
1 2 27 41 2 2 2 
8 1 8 2 9 13 1 

24 5° 77 3 8 4 1 8 38 57 2 9 I 
6 1 5 2 4 11 0 

1 7 37 58 28 2 
14 3° 45 24 1 
4 11 1 8 8 0 

1 2 36 40 .3 0 2 
10 2 2 3 4 17 1 
4 9 14 7 1 
5 1 2 19 9 1 
6 J3 19 1 0 1 
5 11 1 6 9 1 
3 7 11 6 0 
2 5 8 3 0 

2 8 58 8 7 46 4 
29 60 87 4 7 3 
3° 6 3 93 5° 4 
2 2 46 6 9 36 3 
33 4 8 71 3 8 3 
2 4 5° 74 39 2 



GAU 

45 
46 
4 7 48 
49 
5O 
5I 
52 
53 
5 4 
55 
56 
57 
58 
59 
60 
61 
6?, 
63 
64 
65 
6 6 
67 
6 8 
69 
7° 
7 1 
72 
73 
74 
75 
76 
77 78 
79 
8 0 
OI 
8 2 
83 
84 
85 
8 6 
8 7 
8 8 

89 

3 5 3 -

TEST NO. 9 

DEFLECT i ON(in.Xiooo) 

LOAD(LE./SQ.FT.) 

•75 o.oo o.oo 
42 22 2 
4 4 2 2 1 
4 4 24 2 
28 

1 4 1 
29 1 5 1 
3 2 1 7 1 
1 9 1 0 1 
24 1 2 1 
24 1 2 I 
18 

9 
I 

18 
9 0 

20 11 1 
1 2 6 I 
* 3 

6 0 
1 4 7 1 
8 

4 0 
8 

4 1 
1 0 

s 1 
100 4 9 

" 5 

8 3 4 4 4 48 123 -1 
3 4 1 7 1 

1 0 2 5 3 4 

24 1 2 I 

8 
4 0 

5 3 - 1 

1 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

3 2 0 

0 0 0 

4 3 I 

5 3 
0 

0 0 0 

6 
3 0 

- 6 
" 3 

0 

0 0 0 

- 4 2 - 1 

0 0 0 

0 0 0 

0 0 0 
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TEST NO. 10 

G A U G E N O . 

5 • 3° 1 0 . 7 6 

I 36 79 
34 7 6 

3 33 74 
4 3° 6 9 
5 27 6 0 
6 25 53 
7 19 43 
8 13 3 1 

I O 35 78 
I I 25 54 

32 73 
1 4 2 4 52 
16 29 66 
11 2 8 63 
I 8 28 62 
1 9 26 57 
2 0 25 54 
2 1 2 2 48 
2 2 17 38 
23 1 2 2 9 
25 25 56 
26 20 4 3 
2 8 1 9 44 
29 16 36 
31 M 32 
32 1 2 2 7 
34 8 18 
35 7 16 
36 6 15 
37 5 11 
39 27 62 
4 0 2 4 53 
41 25 56 
42 2 2 5o 
43 1 8 42 
44 20 42 

DEFLECT I ON(IN.XIOOO) 
LOAD(LB./SQ.FT.) 

1 5 . 2 3 8 . 4 8 0 . 0 0 

1 1 6 6 5 n O 
1 1 0 6 3 6 
1 0 7 6 1 6 
1 0 0 57 5 

8 9 So 4 
77 44 4 
6 2 35 2 
44 2 4 1 

1 1 4 6 3 7 
78 45 4 

1 0 7 59 7 
7 6 43 4 
9 6 53 7 
91 52 5 
89 5i 5 
83 47 4 
78 45 5 
7 0 39 4 
55 3 1 2 
42 23 2 
8 2 45 6 
6 2 35 4 
65 35 5 
52 3° 4 
46 25 4 
39 2 2 3 
26 14 3 
23 14 
21 J3 2 
16 10 2 
9 0 5° 6 

77 44 5 
80 4 6 4 
73 4 0 6 
60 3 4 4 
6 2 35 2 
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G A U G E N O . 

5 * 3 ° 
1 0 . 7 6 

4 5 1 3 29 
4 6 1 0 27 
4 7 1 2 2 4 
4 8 

7 1 9 

4 9 4 1 5 

5 1 7 1 6 

5 2 5 1 3 

5 3 5 1 1 

5 4 7 i 5 

5 5 4 1 0 

5 6 5 9 

5 7 4 1 0 

5 8 
3 

8 
5 9 3 5 

6 0 
3 7 

6 1 2 5 

6 3 3 2 7 3 

6 4 • 2 4 ' 5 3 

6 5 1 3 3 2 

6 6 8 2 1 
6 7 2 6 5 8 

6 8 
5 1 0 

7 2 0 0 

7 3 
0 0 

7 4 0 0 

7 5 0 0 

7 6 0 0 

7 7 
0 0 

7 9 
0 0 

8 0 1 4 

8 1 1 
3 

8 2 0 0 

8 6 
~ 3 

- 8 

8 7 - 1 -2 
8 8 0 O 

8 9 0 O 

TEST NO. 10 
DEFLECT I ON(IN.Xiooo) 
LOAD(LB./SQ.FT.) 

1 5 4 2 3 8 . 4 8 0 . 0 0 

4 3 3 4 • 4 

3 9 2 1 3 

3 5 x 9 0 

2 7 1 5 3 

2 4 1 3 1 

2 3 1 3 2 
1 8 1 0 2 
1 7 9 

0 

2 2 1 3 2 
1 4 

8 1 

x 3 7 - 1 

1 5 8 2 
1 1 7 

1 
7 3 - 2 

1 0 6 1 
7 5 2 

i o 5 
5 8 

5 

7 7 4 4 6 

4 6 
2 5 4 

3 ° 1 7 3 

8 5 
4 8 

5 

1 5 
8 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

5 4 2 
5 3 

0 

0 I 1 

- 1 3 
- 7 - 2 

- 2 - I - 1 

0 0 0 

0 0 0 



QAU 

I 
2 

3 
4 
5 
6 

7 
8 
9 
xo 
I X 
X 2 

1 3 
14 
1 5 
16 

I 8 
19 
20 
2L 
22 
23 
24 
25 
26 
27 
28 
29 
3° 
31 
32 
33 
34 
35 
36 
37 
3 8 
39 
40 
41 
42 
43 
44 
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T E S T N O . 11 

DEFLECT I ON(IN.Xxooo) 

LOAD(LB./SQ.FT.) 

. 7 0 7.81 0 . 0 0 

102 5i 4 
IOO 51 3 
99 5° 2 
96 49 2 
88 45 2 
79 40 2 
67 35 2 
53 26 2 
43 2 2 2 
9 8 4 8 3 
78 4 0 3 
41 21 2 
9 0 44 3 
75 S 8 3 
4i 19 2 
79 38 3 
78 39 2 
7 6 37 1 
77 4 0 2 
84 38 2 
6 8 3 4 3 
57 2 9 2 
46 23 2 
3 5 17 2 
67 3i 3 
59 3 0 3 
31 15 2 
5i 24 2 
48 24 2 
2 3 I 1 X 
36 1 7 2 
36 18 1 

9 1 
1 9 9 2 
20 1 0 1 
1 8 9 0 
14 7 0 
1 0 5 1 
6 8 34 3 
6 6 34 2 
81 42 2 
52 25 2 
47 24 2 
67 34 I 



GAU 

45 
46 
47 
4 8 

49 
5O 
5I 
52 
53 
54 
55 
5 6 
57 
58 
59 
60 
6 1 
62 
63 
6 4 
65 
66 
67 
6 8 
6 9 
7° 
7 1 
7 2 

73 
74 
75 
7 6 

77 
78 
79 
80 
8 1 
8 2 
83 
84 
85 
8 6 
8 7 
8 8 
8 9 

- 357 -
T E S T N O . 11 

D E F L E C T I O N ( I M . X i o o o ) 

N O . L O A D ( L B . / S Q . F T . ) 

5 . 5 7 I I . 1 0 1 4 . 7 0 7 . 8 1 o.oo 

8 1 9 2 7 1 3 1 

1 1 1 7 2 5 1 1 O 

16 33 46 24 1 
3 8 1 2 5 O 

3 7 1 2 5 - 1 

1 4 2 8 3 8 2 0 1 
5 1 1 1 6 8 1 
4 1 0 1 5 7 O 
7 1 5 2 0 1 0 1 
5 1 0 1 5 7 1 

3 7 11 5 O 
6 1 3 1 8 9 O 

3 6 9 4 1 

4 9 1 3 6 o 
2 4 6 3 1 
1 2 3 1 O 
4 8 1 1 5 O 

4 1 6 2 8 6 4 1 1 
1 8 -42 5 9 2 9 2 
1 2 2 0 2 9 1 3 O 

3 9 14 6 o 
26 5 7 8 1 4 1 2 

6 1 2 1 7 9 1 
O O I O O 
O O O O O 
O O O O O 
O O O O O 
O O O O O 
O O O O O 
O O O O O 
O O O O O 
0 0 0 0 0 

1 3 4 3 I 
0 0 0 0 0 
1 2 3 2 I 

I 2 3 I O 
O O O O O 
2 5 7 3 1 

- 2 - 5 - 8 - 3 O 

O O O O O 
- 3 - 5 - 8 - 4 - I 
- I - I - 2 - I O 
O O O O O 

- I - I - 2 - 2 - 2 
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T E S T NO, 1 2 A 

GAUGE MO. 

6 . 8 2 1 4 . 6 0 

I I I C 2 4 1 
2 1 0 6 23 5 
3 104 2 2 6 

4 98 213 
5 8 8 190 
0 75 1 6 4 

7 6 3 135 
8 44 9 8 

9 33 73 10 1 0 7 233 
11 75 162 
1 2 3i 6 8 

J3 9 8 215 
1 4 72 155 
1 5 3 0 6 8 

1 6 86 1 8 8 
11 85 1 8 5 

1 8 0) 0 3 1 8 0 

!9 79 1 7 1 

2 0 73 159 
2 1 64 1 4 1 

2 2 5s 1 1 4 

2 3 S 8 85 
2 4 25 59 
s5 72 159 
26 56 1 2 3 

2 7 2 2 52 
28 56 1 2 4 

2 9 45 99 
30 1 7 4i 
31 39 86 
3 2 34 75 
33 *3 3i 
34 ' 2 0 44 
35 2 0 4 3 
3 6 16 38 
37 1 1 2 7 
38 7 1 8 

39 80 175 
40 79 1 6 9 

41 83 1 8 0 

42 f 3 1 4 0 

43 61 1 3 2 

44 6 5 1 4 2 

DEFLECTI0N(IN.Xiooo) 

LOAD(LB./SQ.FT.) 

2 2 »0 5 2 0" e 80 3 8 . 2 0 

371 5 2 2 7 0 5 

3 6 4 513 
35i 497 6 7 2 

331 4 6 8 

2 9 5 41 6 5 6 1 

254 357 
2 0 9 295 397 
153 217 
114 162 2 2 1 

3 6 0 5 0 6 

252 355 4 7 8 

1 0 7 152 
33 1 4 6 5 6 2 8 

2 4 1 34i 
1 0 6 1 5 2 

2 9 0 4 0 6 

2 8 6 4 0 2 543 
279 394 
2 6 5 375 509 
247 3 52 
2 2 P 313 4 2 4 
179 255 
134 1 9 1 

93 133 . 1 8 3 

244 3 4 2 459 
193 2 7 6 

8 3 1 1 9 
1 89 2 6 4 

1 5 6 2 2 6 311 66 95 1 3 2 

131 1 8 3 2 4 6 

1 1 8 1 7 2 

5i 74 
67 94 
67 95 1 2 9 

57 83 1 1 6 

34 56 
3 2 47 6 8 

272 381 514 
261 3 6 9 5 0 2 

277 39i 526 
2 1 9 307 416 
2 0 5 2 9 0 395 
219 3 0 8 415 



QAU 

4 5 

46 
4 7 

4 8 
4 9 

5 ° 

5I 
52 
5 3 

5 4 

5 5 

56 
5 7 

58 
5 9 

6 0 
6 x 
6 2 
6 3 

6 4 
6 5 
6 6 
6 7 
6 8 
6 9 

70 
7 i 

7 2 

7 3 

7 4 

7 5 

7 6 

7 7 

7 8 

7 9 

8 0 
8 1 
8 2 
8 3 

8 4 

SS 
86 
87 
8 8 
8 9 
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6 . 8 3 1 4 6 O 

4 0 
8 7 

3 8 8 4 

3 9 8 4 

2 6 5 8 

2 5 5 6 

3 ° 6 5 

1 9 4 2 
1 9 4 i 

2 0 
4 4 

1 8 
3 9 

1 5 3 2 

1 7 3 7 

x 2 2 9 
1 0 2 2 
1 1 

2 5 

8 2 0 
6 M 

8 
1 9 

9 8 2 X 4 
7 4 1 6 2 

4 5 
9 8 

3 ° 
6 6 

8 8 X 9 1 
1 1 

3 3 

6 
1 5 

4 1 0 

I 2 
0 0 
0 1 

0 0 
0 0 
0 1 

0 0 

3 
1 0 

0 0 

3 9 

5 1 0 

0 1 

6 1 4 
— 8 - 1 9 

0 - I 
- 6 - 1 7 
- I 

- 3 

0 0 

0 - 1 

T E S T N O . 12A. 

D E F L E C T I O N ( i N . X r o o o ) 

L O A D ( L B . / S Q . F T . ) 

2 2 . 0 5 2 9 . 8 0 3 8 , 2 0 

1 3 4 1 8 9 

1 3 1 
1 8 5 

1 3 0 1 8 3 
90 1 2 8 1 7 3 

8 8 X 2 4 1 6 8 
l o i 1 4 4 1 9 6 

6 4 9 1 x 2 4 
6 5 

9 0 x 2 X 

6 8 9 6 x 2 9 
6 0 8 5 1X7 
5 ° 7 2 9 9 

5 7 8 3 1 1 3 

5 ° 6 6 

2 5 5 2 

40 6 0 

3 1 
46 6 4 

2 2 3 3 5 6 

3 1 
4 6 6 4 

3 3 i 
4 6 4 6 2 7 

2 5 1 3 5 1 
4 7 5 

1 5 0 2 x 1 

1 0 3 1 4 6 1 9 8 
2 9 4 413 5 5 9 

5 5 
8 0 1 0 8 

2 3 3 3 4 4 

1 5 2 2 2 7 
3 5 6 
0 0 0 

1 1 X 
0 I 1 

0 0 0 

1 1 1 
0 0 0 

1 7 2 5 3 5 

1 X 1 
1 6 3 4 3 4 

1 7 2 5 3 5 

2 3 3 

2 1 3 2 4 5 

" 3 4 " 5 2 " 7 7 

- I - I - I 
- 2 9 - 4 7 

- 7 0 

- 5 " 7 
- 1 0 

0 0 0 

- 2 " 5 - 5 
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T E S T N O . iaB 

G A U Q E N O . 

29*65 45. 80 
I 471 788 
3 446 75° 
5 376 634 
7 27 3 459 
9 151 258 
I I 321 544 
*3 4x9 705 
J7 362 362 
19 337 567 
2 1 277 472 
24 128 224 
2 5 310 5i6 
29 1 9 8 341 
3° 8 8 155 
3 1 166 276 
35 85 143 
36 72 126 
3 8 41 80 
39 3 47 588 
40 335 566 
41 353 594 
42 284 480 
43 26 4 452 
44 281 475 

DEFLECT I ON(IN.Xi ooo ) 

LOADfLB./SQ.FT.) 

59.70 74.90 91.30 

11 1 3 1463 1812 
1062 1402 1738 
907 1203 1 5 1 0 
656 
37° 499 635 
775 1032 1 299 
1005 1329 1657 
623 913 1206 
812 1083 1353 675 906 1145 
359 475 600 
731 972 12x5 
49° 672 856 
229 317 413 
392 520 651 
204 255 329 187 238 3 1 2 126 184 247 838 1125 1408 
800 1056 x 3 2 2 849 1136 1425 692 932 1177 
644 851 X 07 I 
6 86 922 1x64 



G A U G E N O . 

29.65 45. 8 0 

4 8 1 20 2 0 4 

49 1 1 8 1 9 9 

So 123 2 3 0 

5i 8 a 1 4 0 

5 2 
53 86 1 4 4 

54 77 134 
55 6 5 1 1 0 

56 73 125 
60 4 2 7 6 

61 32 57 
6 2 43 76 
63 422 7 0 8 

64 322 543 
6 6 *37 234 
67 372 6 2 6 

6 8 7 8 1 2 9 

69 3° 53 
7 0 1 8 2 8 

71 5 3 
7 2 0 0 
73 1 2 

74 1 1 
75 0 0 
7 6 0 1 
77 0 0 
7 8 2 2 46 
79 1 2 
80 2 2 4i 
81 2 2 39 
82 2 
83 28 52 
8 4 - 4 0 "7 9 
85 -1 -5 
86 -41 - 7 8 

8 7 -6 -12 
8 8 0 0 
89 -5 - 6 
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T E S T N O . i a B 

D E F L E C T IOM(IM.Xiooo) 

LOAD(LB./SQ.FT.) 

59*7° 74.90 9 1 . 3 0 

29 4 396 5 0 8 

2 8 5 3 8 1 485 
336 4 6 0 594 
2 0 0 2 7 1 343 
2 0 5 275 34 8 
1 9 6 2 7 0 4 46 
159 2 1 5 2 7 4 
1 8 3 251 3 2 2 

1 21 1 7 6 2 4 7 
8 9 1 2 9 

1 2 7 1 9 1 2 6 5 

1 0 0 3 *323 1645 
773 1028 1 2 9 4 

337 45i 573 
8 8 2 1 1 6 5 1 4 4 7 

185 243 
78 1 0 1 
4 2 53 
3 3 3 
0 0 0 
2 2 3 
2 2 3 
1 1 2 

1 1 
1 1 1 

63 1 2 7 

1 - 2 -5 
58 48 
59 82 1 0 7 

4 5 7 
83 1 1 8 154 

- 1 3 6 - 1 8 1 - 1 8 1 

"4 - 7 
-134 - 1 7 4 - 1 7 4 

- 1 9 - 2 9 

0 0 1 
-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 
Test 5 
Load (lb/sq.ft.) If. If 2 9.26 12.08 
Top (Strain -8.5 -25 -30 
Bottom x 1CT6) 22 32.5 M+.5 
Test 6 
Load (lb/sq.ft.) 6.97 iQ, 90 lb,72 7.02 
Top (Strain -15 . -Wo -19 
Bottom x 10~6) 28 50 1*8 25 
Test 7 
Load (lb/sq.ft.) 1.77 k,k8 7,3b 10.15 Q.32 
Top (Strain -2.5 -12.5 - 2 5 -Qo -17.5 
Bottom x 10"6) 3.5 17 25.5 3 Q . 5 lb 

Test 8 
Load (lb/sq.ft.) 2.18 b. 52 7.39 9.99 b.7b 

Top . (Strain -7.5 -12.5 -25 -35 - 2 0 

Bottom x 10~6) 12.5 27.5 32.5 Q5 2 0 

Test 10 
Load (ib/sq.ft.) 5.30 1 0 . 7 6 15.23 
Top (Strain -10 -15 -22.5 -7.5 
Bottom x 10 3.5 1Q.5 20.5 lb 

Test 12(a) 
Load r i t v s q . f t . ) 6.82 l L . 6 0 22.05 29.80 38.20 
Top (Strain -19.5 -38 -51.5 -86 -113 
Bottom x 10"^) 23.5 52 85.5 103.5 137 


