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Steady state and free vibration analysis of a rotating inclined Euler beam by

finite element method

Student : Yu-Chun Zhou Advisor : Dr. Kuo-Mo Hsiao

Department of Mechanical Engineering

National Chiao Tung University

Abstract

In this paper a co-rotational finite element formulation is proposed to derive
the equations of motion for a rotating inclined Euler beam with constant angular
velocity.  The steady state deformation and natural frequency of the
infinitesimal free vibration measured from-the position of the corresponding
steady state deformation are investigated for rotating inclined Euler beams with
zero setting angle.

The element deformation nodal forces, inertia nodal forces, stiffness matrix,
centripetal stiffness matrix, mass matrix and gyroscopic matrix are
systematically derived by consistent linearization of the fully geometrically
non-linear beam theory using the d'Alembert principle and the virtual work
principle in the current rotating element coordinates. In this paper the terms up
to the second order of deformation parameters and their spatial derivatives
corresponding to the steady state element deformations are retained. However,
only the terms up to the first order of deformation parameters, their spatial
derivatives, and time derivatives corresponding to the free vibration of the beam

element are retained. The coupling among deformation parameters and their



time derivatives are neglected. The steady state equilibrium equations may be
obtained by dropping the terms of the time derivatives in the equation of motion.
The governing equations for linear vibration may be obtained by the first order
power series expansion of the equation of motion at the position of the
corresponding steady state deformation.

An incremental-iterative method based on the Newton-Raphson method is
employed to solve the steady state deformation. The frequency equations for
free vibration of rotating inclined beam are a set of homogeneous equations. The
natural frequencies may be determined by solving the homogeneous equations
using the bisection method.

Dimensionless numerical examples are studied to investigate the
dimensionless steady lateral deformation:.and the dimensionless natural
frequency of rotating inclined: beams - with different inclined angle,
dimensionless angular velocities,” dimensionless radius of the hub, and
slenderness ratios. The phenomenon of the coupling of mode shapes, the
phenomenon of eigenvalue curve veering and mode shape changes are also
Iinvestigated for rotating inclined beams that has two modes with closely spaced

natural frequencies.
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#-(2.4.10) 8 $ X th— KA T AT

vV, =Npuy, (2.4.24)
4 (2.4.24) 3 e A v F

&, =Sup N (2.4.25)
4 (2.4.19) 5 e A v F
&, = SuiN, +E5uf)Gb - J‘Oxvixév,xdx (2.4.26)
#-(2.4.23)58 15~ (24.22) T AR
Ny~ (L+£0)00 +V (Seg = (L+£9)50 + V'TX((su;Ga +ouLGyp) (2.4.27)

#-(2.4.22)% (2.426)8 5 » (2.4.21)5 > =k b BAHA ST LY S

Sy = W ,86g — Y(L—£0)N  + SN, + E5uLGb - _[OXV,X&/,de (2.4.28)

5y = Y(L— g )V* xFeq — Y(L— £0)°V N , +

FERAEE LR NV, AR R BRI N R K aP R

4, P3NP F RRIE T L Ee o

25 RANEREARL CHER S nid R

11



2517 g x 2§ A
AP O LGRS HEL D A AR

Green straingi- » £ d Greenstrain 7 & H $+ &2 1 2/ % - Euler® «nGreen

strainzt-% Z ¥ F F ooy 0 F AT =
1
fu=> (g:18:-1) (2.5.1)
Ho
or
= 252
81 ox ( )

#(2.4.7) ~ (24.14)58 %~ (25.2)58 » ¥ F g s £ gy frgppde™

1 2 VXX
=l4+69 -2V —yY—
Jd11 075 Vx y1+<9o
VXV XX
gy, =V, — y—22 (2.5.3)
U T (1t g)?
d o] 835 enE% 0 #42.5.3)58 2 1T i 5N L ~(l-gp) >~ ~(251)5¢ > ¥
(1+¢90)
T h il A D K v
1 1
€11 =€ +§85 — YV x +Ey2V,2xx (2-5-4)
Green straing, &2 4+ o 2. 1 A2 Ju % ey, b (2 7 =~ [17] :

#-(25.4);C % ~(255);\ > T TR 5 HE B Tl EvE

€1 =& —(L—&0) YV x (2.5.6)

12



0 (25.6): e ¥ & =
By =08y + YV 4080 — (L= £0) YOV (2.5.7)

#-(2.4.10) ;N ¥ X ez X fgs ¥ OE T A

Vixx :Ngt“b
d P \engs v @

N 4 = SupNp (2.5.8)
#(24.23)~ (258)3 + &~ 257 7 @
@+ W) o

&11 = 5u;Ga + f (1 80)y§ubN

(2.5.9)

252 g B E g B

FlEaizie d Lo af~Z 2 il TUPRNEHER Ay D
o B8 e A
v={Vv], V,, Va}=Vv, +Qxr+7r (2.5.10)
Vo = Vo1, Voo, Voz}=Qxr, (2.5.11)
ro ={fos Toz: Tos}=AGeTos (2.5.12)
r,c ={Rcosa + X,, —Rsinacosf +Y,, Rsinasin S} (2.5.13)

B9 oy L OBMNEHER  FE PRMHAZAERBOSER g b AR
BEREEO ARMAERNEE > Bd A0 o r s RBE O A W A R

13



54 77 54 o

#42.3.2) ~ (2.3.4)7 i+ ~(25.11) ~ (25.12)7* 7 7 ¢

Vo1 = Nalog —Naloz (2.5.14)
Vo2 = N3lop —Mlos

Vo3 =Ml = Nafy

Iyy = C0sG, (Rcosa + X)) —sinG, (Rsinacos B —Y,) (2.5.15)

r

oo =—SInG,(Rcosa + X,) —cosé, (Rsina —Y,)

I3 = Rsinasin g

4 (236)8 7 o ¥ f=0F > n=n,=0> ny=1> (2.5.14) ~ (2.5.15)

FOg A e

Vor=—To2 » Vo2 =To1 » Vo3 =0 (2.5.16)
Iy =C0sé, (Rcosa + X,) —sinb,(Rsina —Y,) (2.5.17)
Iy, =—sinéd,(Rcosa + X,) —cosé, (Rsina -Y,)

I’03 :O

(2A10) N HPER CACA > PRAT AR AR BOSIE BT 47 3

r={r, f, B}={x, -y v-yoo,0} (2.5.18)

d ] BT o T R RSNON0 « —~ (l—gy) » #(2.43) ~
(1+¢&p)

(2.4.15) ~ (2.4.19);" 4+ P F t jic o 7 18

. t . X ot X )

Xp =Nz, +IGbub _Io V V. dX (2.5.19)

14



0 =(1- )V, — &V (2.5.20)

== (Glu, + j V WV ydx) == (Gaua+G§,ub) (2.5.21)

|—|H

RGP Ah R PR TV, b AR BB e R
AP FRARTIE T L LR o

d(2.3.4) ~ (24.2);% » 2 73 sind =@ ~ cosf~1> (25.10);8 2. Qxr ¥ %

Qxr=Vy, Vo, Vps} (2.5.22)
Vpr =Nz —N3(y +V)

Voo =N3(X, —yO) -z

Vpz =My (Y +V) =Ny (X, — y0)

#-2.5.14) ~ (2.5.15) ~ (2.4.18)% (2:5.22)55 & » (2.5.10)5% » PRL:HE ¥iE B A

Vi = Qg + Q[N z =y (YO + V)] + %, — 6 (2.5.23)
Vo =Qgp + Qny(x, — yO) —n,z] +V—y60

V3 = Vo3 + [N (Y +V) =Ny (X, — ¥O)]

d (236)8 7 0§ f=0°FF - n=n, =0 ng=1 & (25.23)5 ¢ 191 &
Vi =V — QYO +V) + X, — YO (2.5.24)
Vo =Qgy + Q(X, — yO) +V - yoo

V3 = Q3

g e AR AE B ST UPRE R b S

15



A RARS ET L7 S

a={a;, a,, a}=a, + Qxr+Qx (Qxr)+2Qx¥ +i (2.5.25)
a, =Q%a,;, 8y, 8y3} =2 x (Qxr,) (2.5.26)

29 a5 0BnE FH R R P A PRE AR B RR BOS R R 0 F]5 AR
PR R LR A TIQL T

d (2.3.4) ~ (25.12)5% > (2.5.26);V 2 Q@ x (Ax1,) ¥ % 7 =

g =MN,l, — (N3 +N3)ry + NNalos (2.5.27)
89 = NyN3loz — (NF + N3 )Moy + NNyTy

893 = NNglyy — (NF + N3 )3 + NyN3hy,

d(236) v § f=0"F > n=n,=0>ny3=1>#x(2527)5" ¢T3t =
Qg =Ty * 8gp =—Typ > 853 =0 (2.5.28)
#-(2.3.4) ~ (2.3.5)% (2.4.2)7 = » (25.25);V2. Qx (Qxr) ¥ #

Qx (Qxr)=0{ay, a,,, ay} (2.5.29)
App =MNy1H — (n} + n3.2)r1 +MmN3ly

app =MNaN3l3 — (nf +N3)r, +nynyn

ap3 =MNgt — (N +N3)r5 +NyNgr,

d (236)%F 5> F f=0"FF > n=n, =0 ny=1> #(2.5.29)3 ¢ iT 1+ =
ap =—(Xp —ysing) » ap, =—(v+ycosd) » a,3=0 (2.5.30)
125(2.3.4) ~ (2.5.18)% & » (2.5.25)58 2. QX7 4 7 &

Q x 1 =0Qfnyf3 —Ngfy, Nafy —NyF3, MiF, —Nyf}

16



= Of—n3 (V- y60), n3(x, — y6), m(V—yb0) —n,(x, -y}  (2.5.31)

d (236) T F f=0 > n=n,=0> ny=1>%(2531)5" g Tt &

Qx i =0f{—(V-y60), X, — yo,0} (2.5.32)
#(2.5.18) N PE R t A 0 PREM A F AR B0t i BV A T 2

i={f, f,, f}={x,—yd,v-yo>-ydo,0} (2.5.33)

#2.5.19) ~ (2.5.20) ~ (2.5.21) " 4 pF Y t A ¥ 18

Xp:Naua J (V ¥ y +V5)dX — I(v v +vx)dx

gt Xt ey X " .zd
= Naua + L (Gbub + Gbub) 9 (V,XV,X +V,X) X (2534)

9:(1—80)\7’)( —26.‘0\./’)( —é"OV’X (2535)

FA> EFRFHRFED - ZXHE 2 2L RBVERR ~ S Roig &
ATl d KA IRV O Bk o

4#42.5.27) ~ (2.5.29) ~ (2.5.31) ~ (2.5.33) ~ (2.5.34) % (2.5.35) % 1% » (2.5.25)5% »
T RMGIE 0 P FETRBFED - AE OPRAOSHNYERALSET AT &
a, = Q% + Q%[nyn, (y +V) — (N3 + n2)(NLu, + x) + nyngz] — 2Qn,v + Nbii,
L (2.5.36)
a, = 0%y, + Q%[N,naz — (N2 +n3)(y + V) + nn, (N, + X)]
+2Qn;(Nia, - W) +V

a3 = Q%253 + Q°[MNg(Ngua +X) = (0 +13)2 +nzng(y + V)]

17



+2Qng[nV — nz(Naua W)l
d(236)* 7 § f=0"F>n=n,=0"ny3=1>#x(25.36)5" ¢ It =
a =—Q%ry — Q*(Niu, +x) —2Qv + Nii, — v , (2.5.37)
8, =—Q%ry, —Q°(y+V) +2Q(Nhit, — W ) +V

a3:0

o I

A2 Al g Rz d’Alembert R & f B F B HEEAF &

TP 4 FHAESE[(j=12)E MU ~ OV B B SO, 0 Pl
)2l Al

MWyt = OWiny (2.6.1)

MW,y = Oqif, (2.6.2)

Wiy, = [, Ee1y0€1,dV + [ pi'SrdV = 5q' f (2.6.3)

5q, ={0u,, 8v;, 66, Su,, 6V,, 56} (2.6.4)

sq={5u;, v, 6V, Su,, SV,, Sy} (2.6.5)

f,=f,) +f, (2.6.6)
fy ={f7, fa, m’, f3, 5, m} (2.6.7)
fa —{f111 21’ m1 , 1:12’ fzz, m2 (2.6.8)
f=f°+f (2.6.9)
(0 ={fy, o, m, fip, o, M} (2.6.10)

18



f'={f, f m, fo, f, mp} (2.6.11)

Hoe pdirivcnp s & 5 R % oe, T 2 4 frivad #o Fla
Sy 5 A B Sqendidic ) ST A4 ST iEdE BT LA & S o

A g agp 4 L HENE =B E 5q, 901, 0 (2.6.6)% (2.6.9)5

PP ) A AERERN S o f )L A RBERN S o d (24.27)

RF 000, fe oV F o $HE 00, R & 4 mi 5 i s B $ OV,
R&Fmya- R &daEeord p4 v o @3 af fof, 2 > 3

Fm T

§ (24.17) ~ (2.4.18)% (2427)} 7 7

T, =T, +T; (2.6.13)
1 0 0. 0 0 0 ]
0 1 0 0 070
_Zl 0 1+é V—Ll 0 0
T: = 2.6.14
o o 0 1 0 0 ( )
0 0 0 0 1 O
Y2 0 0 Y2 0 144
L L |
0 0 0 0 0 0 ]
0 0 0 0 0 0
0 ViGp1  V1Gpo 0 ViGps VG4
T2 = L L L L (2.6.15)
0 0 0 0 0 0
0 0 0 0 0 0
0 VoG VoG, 0 VoGpg  VoGyy
L L L L

19



b PR ERth Zfo— K IE Tg LA S I
#-(2.6.2) ~ (2.6.3)% (2.6.12)5% % » (2.6.1)58 ¥ ¥
f, = Tif (2.6.16)

Flh2? EER A EBE R S pe ERe R 0mE > &
(2.6.16);\ ¢ g %250 - I E A Z KT 0 v AT B R RS
WETINREE AvR BEI— T8 o A2 ¢ \‘»{’Tﬁ‘]ﬁi” ¢ oig
£

G UL s s (2.6.8) 5 (2.6.11) 8 F F 00T 23

#4111 (2.6.16) 5% ¥
B % Avig B 248
[V

fy ~f' (2.6.17)
THE D 0 AP SR S Su, R Suy 0wy R oy 2(24.13)5¢ 2
(24.16);% ¢ T & » B oqQ¥ It 2 AL 5 £ v ¥ T K AT
f, =f> +f, (2.6.18)
f, =f> +f, (2.6.19)
faD ={fiy, fio}
={f, fi2}
fbD ={fy, m, fyp, My}
fbI :{f2I1’ mll’ f2|21 mé}
#-5q, A~ % oul ={6u; Su,}x sul ={6v, 6, v, 86,}> 2 5q, ¥k f?
PR N N A & T

£0=f20 + £10 (2.6.20)

20



£27 ={f1, f2}
f." ={fy’, 7'}
£7 =£27 + 10 (2.6.21)
D0 ={f M, 5, my}
={f0, m’, fy, m’}

4 (2.6.14) - (2.6.16) - (2.6.18)-(2.6.21)5* 7 1@

7 =f, + T f, (2.6.22)
SR
—V],_ V_],_
L L
T 2.6.23
ba 0 0 ( )
_V’2 ﬁ
L L
£ Tt (2.6.24)
T, =Th+ T (2.6.25)
1 0 0 0 ]
0 1+ 0 0
T - £ (2.6.26)
0 0 1 0
0 0 0 l+g
T? =[0,%Gy,0,v5Gy |1 (2.6.27)

%(2.428) ~ (25.9) ~ (25.36)5% & » (2.6.3) 5 7
ElQ-¢
— EAs,G, —% V206G, (2.6.28)

fy = EAsy [Npv,dx + El(1—&5)° [NV o dx — El(1- &) / L[V3,dxGy  (2.6.29)

21



f, = pA[ N Nyii dx + Q%ay pA[ N dx + Qryn, pA[ N vdx
—Q% pA(Ng +nd)[ N, (Nju, + X)dx — 2Qn; pA[ N, vdx (2.6.30)
fy = Q% pA[Npag,dx — Q% (nf +ng) pA[Npvdx + Qryn, pA[ Ny (Nju,, + X)dx
+pA[ Npvidx + 2Qn; pAfNyNydxi, + ol [NV dx — Qnyny ol [ Npdx
(2.6.31)
J (23657 5§ f=0F  n=n, =0 ny=1 %(2.6.30)~ (2.6.31)5" ¢
AR

fy = pA[ N NGii dX + Q° pA(ay [N dx — [N, (Nju, + X)dX)

—2QpA[N,vdx (2.6.32)
fy =Q° pA[Nya,dx — Q pA[Npvdx + pA[ Nyvdx
+2QpA[NyNydxu, + pl [NV, dx (2.633)

4 (2.4.10) ~ (2.6.22) ~ (2.6.23) ~ (2.6:28)2 (2.629) X » % F iy chz K I > T

8 £D0
0 El 2

f5 = EAg, _ [ VX (2.6.34)
Do Eleg .2

f2' =EAs,G, - [ViudXG (2.6.35)

(2.6.34):% &isr A ¥ § sEimdn o

4 (2.6.24) - (2.6.27)% (2.6.20)3 » g "> chz %I > 7 7 (DO

£ = T El (1 £9)? [NpV o dx + £5 [ Npv , dx (2.6.36)
(2.6.36):% &rifsr A ¢ § smidn o

4 (2.6.17)5 7 @

22



£19 ~ f) (2.6.37)

27 ~E W ARELZ el

Bl hHREE PR H F B S R en T Rl MY FR AR

<

FEAZ R AEELfTREEL . RAEF 7AW BELHTET 00 5
o’ ~ &R REEKI T L4 F R

D& D
P =T of T, (2.7.1)
dqy oq
D
aq (2.7.2)
oq

He Kk :ZHRBOqQrE R RELET 2d Fr)2 Faedk(i=abj=ab)e

£
D
K, -t _FAg gt . E vaxde G. (2.7.3)
ou, L
D
Kap =Ko = 21 == GGl + 5 VGG - 250 (1= )G [V, NETOX
b
(2.7.4)
D
kbbzzi:EGbG +EA€0'[NbN d _MJ‘Nb XXdXGE)
Uy, L L

+El(1- &) [ NpNp'dx ZE'(Il_ 8°)jN”t xdXG,  (2.7.5)

)5V, bA R AR R o S RS 1 A o
4 (2.6.35)~(2.6.36)% (2.7.1)5* » ¥ @ ¥ >t 5q° A bR B L kY kst o K7

23



¥oud T2 FaEtki(i=a b j=ab)esa @

ofP?  EA EI
kg, =—2 =7 j Vi dX)G,G (2.7.6)
Ou,
of>? afD‘9 ou,  2Els
k¢ =k = b _ 0G. (v, N'tdXTS 277
ab — ™ba — allb 8ub aub L a_[ XS VD ob ( )
a 14 " 14 1
k&—;— oo (EL(1—&0)° [ NpNpldx)Tg, + £, [ NpNpdx (2.7.8)
b

4 (2632)~ (2633)8 7 i AN S [ B A SEBEH R EE b
Bt Mo R 6q7 6472 SG0 2 i1 kg R SOV 1A A

5ty =Q%k ,6q,+Qe 54, +m S, (2.7.9)
f9|
T (2.7.10)
Q°0q,

ft9l
P ‘ (2.7.11)

Qoq,

fé’l

04y
# P kg s ~F w4 bR B (centripetal stiffness matrix) - m 3 ~ % ¥ £ 4&

£ (mass matrix) » ¢ = =~ % I %48 (gyroscopic matrix) o
hv P BRI YRR b AR ET T L g 0 #rd (2.7.10)
2717 F @ T 5N

of!

ko = 2.7.13
Q anq ( )
of'
=—— (2.7.14)
Qoq

24



of!

m=-—-
oq

(2.7.15)

3 3 4 ~ .. -= i = :‘;_E_"
kg ~ ¢ menfgst v oud Tz AL kg ¢ ~my (i=a,b,j=a,b).
£ o=

of !

: 7.16
Koaa = Z_a = —pA(n% + n32)_[NaNadX (2 )
Q°0u,

ot )
Kqap = ktha = ﬁ = nanPAINaNbdX

b

Kopp = % =—(n] +n3) pA[ NNy dx

Caa = gi =0 (2.7.17)
Cop = —Chy = gf;ib = —2n3pA_fNaNE,dX

Chp = % =0

m,, = Sfii = pA[N,Nydx (2.7.18)
my, = % = pA[N,Nydx + pl [N Nidx

Hef) 2 fye 4(26.30)% (2.6.31)5 ¢ % &% o
d(23.6)5 7 4 §F f=0"FF > ny=n,=0> ny=1> $(2.7.16) - (2.7.18)5* ¢

A"

25



ot
Mgy, = ﬁ =—pA[N,Nydx (2.7.19)
a
of.)
My = Mgy, :ﬁzﬂ
b
of, .
Mgy, = =—pA| NN, dx
Qbb Qzaub P f b*Vb
fl
Caa = Sﬁa =0 (2.7.20)
a
|
Cop = —Chy = Sfla = —ZQpAJ'NaNE,dX
b
c —ﬂ 0
" buy,
of, .
m,, = 8iia = pA[N, N dx (2.7.21)
a
o
mgp, _mE)a :ﬁ: 0
b

o,
m, = ﬁ = pA[NyNpdx+ ol [Nf Nidx
b

§ (27178 7 4-(27.14)58 2 [t e F T e

¢ =—c (2.7.22)

2.8 i MBS gz
AR A eiE R AR T AT A
¢=F°(Q)+F'(Q*Q,Q,Q)=0 (2.8.1)
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He @i isena Tgrd SFO4eF 4 i sueh® B854 2 {114 Q4 %

d?Q
dt?

LE s ) Qr;:
o ki 0 Q ~ Q= Gt?Q

B EPERSURE k Sueha gl iR

BArteid & o FO4oF' 702 4d (26.28)3 (26.31)5% 2 ~ % & B34 2 7 12

£ QAT R i L QF SEL S M 0 F1Qg =Qy =0 #71

d (28.1)5% > R G L T AR E AT =
¢ =F2(Qq) + Q°Fl (Q5) =0 (2.8.2)

P FO(Qq) 2 $ BB %7 Qe en k A& B4 5 ¥ 01 d (2.6.28)2
(26.29)5 2 ~ F @B KA A REHIAMATRLEEE A =
QFyes (Q) & BRI $3)QHIALE BT 124 » 7 109 (2.6.30) %
(26312 A E SRS F RRRZ EREIH LA R
A AEES e s A & o (282)NE 2R A5t A A A L

HEE A2 RN AT FBEQT ERE > HwadkE 2 22 A BAY

—_\

=

¢ o

£ Qq=Qq(t) % 7 Qg & T Bl R E - HQ=Qq +Q It 2
(282)5\’4*?&&% 6 Q=Q B » B3| - =38 > P R e JR s id
AR NE Lo

d

MQ, +QCQ, + (K +Q°K,)Qq =0 (2.8.3)

HeMZE s gaed CL i sanpe if4eL (gyroscopic matrix ) » K4r
Kq 5 s kieanb| B AEL 2 5o 4 | R 2EL (centripetal stiffness matrix) - M -

C-KZ2K,#"d (27152 (2.7.13)2 (2715 ¢ %2 m- ¢ » k % kg
FEAZ R R AR e sn & o
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EARE S RN (283)N F p RIBEAEF 0 PIH RN T LA T AT
. il
Q4 =(Qg +iQ,)e"™ (2.8.4)
BY 15 mBV-1> 250 R8T > QpirQ, 5 #HRM A2 4R e m
30 o

#(2.84)58 % > (283)7% > L FIrm A WL F 0 FE- BASS S

A (e B AL
HO =0 (2.8.5)
K +Q%K,, - 1°M 2QC
H=H(1,Q)= « (2.8.6)
2QC K+Q°K, - A*M
o :{QR} (2.8.7)
Q

#9HE - el o

#1(2.8.5)5% 5 — A= > 42.;% (homogeneous-equation) » #7172 &3 § H {7 71 3¢
Edet/H|=0>4F L7 3 LR TEEQAOP > A2 ¥ - A2 fR1E L
det/H|=0¢02 » % @it Q=0pF > (2.85) N #iT1* & — F £ @ 4L > 4
< 4 7 % (subspace method) R Facie A 2 HFjke £ O > lmenficE

SEZEARLSZ YRR
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¥ e 2 RR

\\\

FOMBCE R 2 R A (TR R REE S A 4T BN AR
P RREE =02 e R L L g EOER bt A

_ bt’
12

SRR R o SRS Rt KRB ey <<1 0 AT A 2 B

o Tl R - A

EEE R AR REEA S BRGEEFARE00] - FF L g Rle R

fidd 4 e 5 g AL R 2 fE L 2 & i S S0k % (membrane strain)

;R % (flexural straln)‘f;’ FAAERE N TV AT AR E A
& B)
2 1
Eomax = K (rcosa +5) (3.1)
\/gkz Isine
Ehmax = 772 (32)

k=QlL;\/p/E (3.3)
77=LT\/A_/| G4
r=R/L; 3.5)
Bl kzagPFlafgd pa bR Es s rz g% @i g ona
i o A

%

o

Y

—“\
=K
=N
=

M AR 2 R R S ek A R 5 B )Ir(BR) ihfr s #r i H E =
Bk ot d 31) (28 1 B R R g A i
EFGD BN F MR AT R R A RN ROE L R o
T ANEEGR S AR T - R0 R Bk ST -2 X
poAEE S K
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K=ALp/E (3.6)

AR R SRADERT o AE Y R{(2.82)78 2 THEsE FiRp K

2

) Q , " e . :
BB EPQ) = T (Q) 0 RIS SR A5 T e

¢ =F(Q)+k*P(Q)=0 (3.7)

B PH A %Y hF o kfEs fF Sk
V. -V ZtL«& o EES m;hgﬂ =N ﬁm 2E M R RN 3.5 > F18 A

R RFSEEKT ) EE R EQ -

311 e igEty =2
i@ﬂﬁﬁa;&%gﬁﬁﬁ’%&<ﬂﬂ4ﬁ¢ami»¢&@a

a

#cAk o | B nT - aedr, PH=B2E 2Q, ~ f /7

\\\ﬂr

;i d
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B

Ky &8 v PR S |+1 BRE 2 A Sliek =k, + Ak e 423 £ 5 o

.

Y

£ AQ > ¥ % £ 3 37p| g (Euler predictor)[19]:4
AQ = —(2k, + AK)AKK;'P (3.8)
09
Shh & » P=P(Q 39
T=%0 oo Q) 3.9

B9 K=K+Q'Kg 5 % | B R ehT e g 2 s s S| EL KfrKg 5

AR R AL o 4 BB -
T It AT =R
RIS

7 Q=Q, +AQ ¥ REFEF Az g wehnF ik
(2.630) ~ (2.631) ~ (2.6.35)% (2.6.36)5% » ¥ & |~ F e EEgA;d 2
AR TS R TIRMA Ve s FDGT7)N LA T @ o £ IRAHE

oo

VTIEFEB T FE AT

5Q=-K7o (3.10)
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BB BEIEOQ 4 r B R2Z QY » FEITHSFETH W
oL EEFT - RER PiEE- T EAFIGT)NP a Tird R e

aF o k2w R I fF4 @ e weighted Euclidean norm s T 73 S prerii 4 R

£ i v e aE R S
el G
TR |
H oo 5« eP% 8 2 4L §5 Bc(Euclidean norm) » N 5 = A25% e P > gy & -

WRDFFEA » A2 ¥ Brgy =107 o
3.12 #HiEALE
A orig d B R N2 B2 FEARR T LA 22 BIA
Lo~ 257 5 B e A 4797 ] & g
(a) # ~ BHF AL B S PTT S Hh < E
(b) ¥ T B #c ~ B % 3 B TR e SRRA o
© - EHE fim Sl f S
d) * 3935 i MK R K =K+Q K, ~ %% f 7P o
2.0 % R KA dvf i Sl afE
(2) F17* (3.8)5% FA~ 4ot £ =B » £ AQ -
(b) #m - BLHY PGB H e E£Q, v P AQEFFIQ -
©)d QP FBAt2 HEIFH L ENERPAZ AL A FnEEES 5 L
FEQGTN A TR @ o
(d) % & G115 e gl R > ZH ERE(T() £ BT A h =k
FEEES RN E8 R ATEY SN UENCB ) Pl SURLE: 47 IS 4
6Q > #g TS B e £ Qe SQEFF|- BATHQ L w 2c)it 7
B FE AR A S A KRR .k;}prﬁgA L o

CRIT TR SERE O FEV ST T RUESES SERTY 3

31



B e -
3FET - A EAF R ATH
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(b) 3+ &7 - S 8=l =

(C) w I 2‘*{{‘!‘1—‘%‘[ iF o

o
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32 FRipA 7
AEREP ORI RS R RBE R AR R AR AT A A2 S
% & % (subspace method)[20] » !4 & Fl=x & & K =0 PF crm F]=k p 2R &
K2z $pen £Q #d 3.1 &2 3 8312 82 L@ Rt & %5 k ehfE i
f2 O~ (2.8.6)58 7 > £ 1= &% (bisection method)[21]f%(2.8.5)5" ©
28352 H(K)7 A2 H(K)=LDL' » #°¢ L % 7= &4 D 5 44
MEL S HF LR~ ZHEY 5 14
D(K) = det/H(K)[=0 (3.12)
279 DK)z HK)siF758 B > Hies DaEL 2 iR~ F g fH o
EKgi% & D(Kg)=0 P Kg % % F2 —& FI= f R F o d 3 Hep
ARCEF R A B 0 ST WA R TN licEE L o P A PR
D(K) #1  g & it (normalization) gL

(3.13)

N, "N~ 52 DK ) "D(Kg)? f eh¥t & A% chipfico 4o irKg 2 K| >
RIF d = 22 REFK
A RGN AR T AR E AR R ACT

XAF B g RIS h#ich o A% 3 % B2 (subspace method) & 4 # &
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2HEAK 0 ED(K)) P f et A RAE lp Ny 0 KRG FEALe
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- EFApARS BD(K )Y 0 fehftE A F andkp 2 - oo
)4 K =K, » Kg=K, »#?¢ T2 RAuEL13:602 8492 484
' .

K. +Kg

B)1= »EB-Kg = T EFED(K) 0 2 B et A A F e

ﬁip NB °
(4)&Ng =N, » K =Kg ;B Ng>N, » Ky =Kg ©

Ky =K — . . s
()% TR b < > £ D(Kg) < * PI%Kg & (12)5 2 f3 » it i
B

¥ Z(B) TR & o T RIw I Q) o
(B)
(1)#H(Kg) 4 f2 % H(Kg)=LDL' -
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" Hyo o Hy 0 Hy o Hion | 0, —Hy
Hi 1 0 Hi 1on O —Hy ik
0 -« 0 1 0 - 0 0, g
Hi 0 Hyion Oy —Hyx
_HZNJ 0 H2N’2N_2N><ZN Osn 2NxI —Hnk 2NxI
(3.14)
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S #iE s

P =% 0 A3 EY B RKTLE =072 F7 %5 i (FA Euler
B AT RAFF imE g((3.4)8) & Fl L T r (3.5 AL &
QAR VAR A fe P Fl i K (33)5N) T 2 B fR - T p AR
FK(B.6):M )2 Rl o ¥ & FIHHE k=0 » £ FlF P4 F K FERm
wmE VIR B o e IR A THBE S Er20 k20 a=0p
4 (2.5.17) ~ (2.5.28) ~ (2.6.32) ~ (2.6.33) ¥ 4 if A B A FEIE H£ 4 (G phd A
o R R AR R e 70 R d 2 R[16]84(2.7.17)50 7 A B
A3 AR wmE e feRle R E T AREE S Fr£0 k=0~ a#0pF > d
(2.5.17) ~ (2.5.28) ~ (2.6.32) ~ (2.6.33): " ¥ 4vit X AP IR 144§ hhe frip]
a0 EORIE R R 2T e el %70 FIRGE IR T e o] 7
SRR F e frile A B AR P 5 BRSSO LH R R P H
k=0pPih% i B F=p ZEFKZIRE - fhe dk G 4p PERZRGE 2R 7

i k=0 P iR Lpho e b Blw 4R iy P EZIR G L& T fiE k=
0 P crd # E_ip| o P 5 o

AR YRR R Rl R T r((3.5)3%) ~ mE 1 ((3.4)5)
Abgoes i 3PFE A A d RYERETDERE L =1Im >

5
3

2 TH B AD=0.1m ~ %R p=7.8x10°kg /m’ ~ M HHE =2.1x10"
N/m? > F&Er n -~k IV AT RO DRt 5 ff A 85 o
S AE |~ g hL TR i i Q)

Flh~ b P ERBLEENRR << T A2 P BARE R LIF
BARSELLI02 0 A2 B2 kb L R RS ko 2 H A
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3l MEAL LB A iR e T 2 rEE F ez ac A (=10 > r=15)

™~ -

p ~F k g0 (107) g, (107%) Vip I Lr K, (a) K K Ks (a) K K
#ip 0 b (10_3) 1 2 3 4 5 6 7

5° 10 0.03  1.72672 1.00662 1.44842 346300 1.57297 1.91534 4.64752 475786  7.82258  8.05791
20 1.76145 1.00806 1.44846 346288 1.57176 1.91526 4.64593 4.72569  7.81539  7.90662
40 1.77854 1.00843 1.44847 346286 1.57146 1.91524 4.64560 4.71775 7.81356  7.87006
50 1.78193 1.00848 1.44847 346285 157142 191524 4.64556 4.71681 7.81324  7.86581
80 1.78701 1.00853 1.44847 346285 1.57138 1.91524 4.64552 471578 7.81285 7.86126
100 1.78870 1.00854 1.44847 346285 157137 191524 4.64551 4.71554 7.81275  7.86022

30° 10 0.01  .173261 647778 936098  .343934'::.1.57247 1.91385 4.64995 4.75630 7.82680 8.05717
20 176628 .648601 936101  343933.+ 157126 1.91380 4.64903 4.72357 7.82103  7.90479
40 178279 .648807 936101 -.343932 - 1.57096 1.91380 4.64894 4.71542 7.82046  7.86705
50 .178607 .648832 936101 -.343932 = 157092 1.91380 4.64893 4.71445 7.82039  7.86255
80 .179097 .648859 936101 343932 157088 1.91380 4.64893 4.71339 7.82032  7.85769
100 179260 .648865 936101  .343932'1.57087 1.91380 4.64892 4.71314 7.82030  7.85657

75° 10 0.01 .0867650  1.25238 1.81023 343750 1.57247 1.91378 4.65000 4.75630 7.82699  8.05717
20 0878387  1.25396 1.81024 343749 157126 1.91374 4.64909 4.72357 7.82123  7.90479
40 0883433  1.25435 1.81024 343749 157096 1.91373 4.64900 4.71542 7.82066 7.86705
50 0884416  1.25440 1.81024 343749 157092 1.91373 4.64899 4.71445 7.82060 7.86255
80 0885874  1.25445 1.81024  .343749 157088 1.91373 4.64899 4.71339 7.82052  7.85769
100 0886356  1.25446 1.81024 343749 157087 191373 4.64898 4.71314 7.82050  7.85657

90° 10 0.01 .0498854  1.29698 1.87490  .343672 157247 191375 4.65002 4.75630 7.82707 8.05717
20 0499869  1.29861 1.87490  .343671 1.57126 1.91370 4.64911 4.72357 7.82131  7.90479
40 .0500053  1.29902 1.87490  .343671 157096 1.91370 4.64902 4.71542 7.82074 7.86705
50 0500064  1.29907 1.87490  .343671 1.57092 1.91370 4.64902 4.71445 7.82068  7.86255
80 0500064  1.29912 1.87490 343671 1.57088 1.91370 4.64901 4.71339 7.82061 7.85769
100 0500059  1.29913 1.87490  .343671 157087 191370 4.64901 4.71314 7.82059  7.85657
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22 A REALEZ FEE IR 2 RER S fars 11(n=20 > r=15)
;u Vi /L
gj @) @) 1 Ko K@ K Ke@ K Ky
5° 10 0.03 1.72680 1.93655 5.48934  .180882 1.06562 1.57335 2.82949 4.75639 5.19801 8.00220
20 1.76150 1.94011 5.48089  .180860 1.06554 1.57214 2.82878 4.72359 5.19374 7.90467
40 1.77856 1.94104 549003 .180855 1.06552 157184 2.82872 4.71541 5.19341 7.86675
50 1.78195 1.94115 549004 .180854 1.06552 157180 2.82871 4.71442 5.19339 7.86221
80 1.78702 1.94128 549006  .180853 1.06552 1.57176 2.82871 4.71336 5.19337 7.85729
100 1.78871 1.94131 5.49007  .180853 1.06552 157175 2.82871 4.71312 5.19337 7.85615
30° 10 0.01 173298 1.29046 3.72389 175392 1.06018 1.57252 2.82541 4.75613 5.19573 8.00213
20 176647 1.29216 3.72393  .175390 - 1.06014 157131 2.82480 4.72333 5.19170 7.90455
40 178289 1.29258 3.72394 175389 ' -1.06014 157100 2.82476 4.71514 5.19143 7.86661
50 178615 1.29263 3.72394  .175389° 1.06014 157097 2.82476 4.71416 5.19142 7.86207
80 179102 1.29269 3.72395. . .175389,1.06014 157093 2.82476 4.71310 5.19141 7.85715
100 179264 1.29270 3.72395 ;175389 1.06014 157092 2.82476 4.71285 5.19141 7.85601
75° 10 0.01 .0869040 2.50173 7.22633 174999 1.05987 157253 2.82520 4.75612 5.19562 8.00207
20 0879121 2.50493 7.22636  .174998 1.05984 157132 2.82460 4.72332 5.19160 7.90451
40 .0883807 2.50573 7.22637  .174997 1.05983 157102 2.82456 4.71513 5.19134 7.86659
50 .0884715 2.50583 7.22637  .174997 1.05983 157098 2.82456 4.71415 5.19132 7.86205
80 .0886060 2.50593 7.22638  .174997 1.05983 157094 2.82456 4.71309 5.19132 7.85713
100 .0886504 2.50596 7.22638  .174997 1.05983 157093 2.82456 4.71284 5.19132 7.85599
90° 10 0.01 .0500346 2.59388 7.49567 174830 1.05974 157253 2.82511 4.75612 5.19557 8.00206
20 .0500657 2.59716 7.49569  .174829 1.05971 157132 2.82451 4.72331 5.19156 7.90451
40 .0500454 2.59798 7.49570  .174829 1.05971 157102 2.82447 4.71513 5.19129 7.86659
50 .0500385 2.59808 7.49570  .174829 1.05971 157098 2.82447 4.71415 5.19128 7.86205
80 .0500263 2.59819 7.49570  .174829 1.05971 157094 2.82447 4.71309 5.19127 7.85712
100 .0500217 2.59821 7.49570 174829 1.05971 157093 2.82447 4.71284 5.19127 7.85599
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-\

3= A REA L i il 2 REIE S TacAh (=50 > r=1.5)

’ %:v,j k £0(107°) £ (107°) Vi lly K, K Ks Ks (a) Ks Ke K7 (a)
5° 10 0.03 1.72718 3.89539 .0250785 .0848761 .455824 1.23339 157392 237221 3.85294 4.75649
20 1.76166 3.91291  .0250895 .0848304 .455686 1.23296 1.57270 2.36997 3.84395 4.72369

40 1.77860 3.91756 0250922 .0848189  .455654 1.23291 1.57239 236977 3.84326 4.71551

50 1.78196 3.91814 0250925 .0848175 .455650 1.23290 1.57236 2.36976 3.84323 4.71453

80 1.78699 3.91878 0250929 .0848161 .455646 1.23290 1.57232 236975 3.84320 4.71346

100 1.78866 3.91893 0250929 .0848157  .455645 1.23290 1.57231 2.36975 3.84320 4.71322

30° 10 0.01 173543 3.14014 0224082 .0718399 .439698 1.21709 1.57305 2.35587 3.83741 4.75622
20 176773 3.14519 .0224097 .. .0718343 . .439671 1.21680 1.57183 2.35382 3.82874 4.72341

40 178350 3.14647 0224101 © .0718329 ' 439667 1.21678 1.57153 2.35368 3.82814 4.71523

50 178662 3.14662 0224101 .0718327 @ 439667 1.21677 1.57149 235367 3.82812 4.71425

80 179129 3.14679 0224101 .0718325 /-.439667 1.21677 1.57145 2.35367 3.82810 4.71318

100 179284 3.14683 0224102 ,0718325 " .439666 1.21677 1.57145 2.35367 3.82810 4.71294

75° 10 0.01 .0878436 6.19826 .0444794  .0709001 .438758 1.21517 1.57464 2.35531 3.83649 4.75645
20 .0883942 6.20706 .0444809 .0708973 .438738 1.21488 1.57342 2.35326 3.82783 4.72365

40 .0886110 6.20927 .0444812 .0708966  .438736 1.21486 1.57311 2.35312 3.82724 4.71547

50 .0886496 6.20953 .0444812 .0708966 .438735 1.21486 1.57307 2.35311 3.82722 4.71449

80 .0887045 6.20982 0444813 .0708965 .438735 1.21486 1.57303 2.35311 3.82720 4.71343

100 .0887220 6.20989 .0444813 .0708964  .438735 1.21486 1.57303 2.35311 3.82720 4.71318

90° 10 0.01 0510541 6.47860 0466112 .0704770 .438377 1.21466 1.57485 2.35498 3.83613 4.75648
20 .0505878 6.48726 0466120 .0704755 438359 1.21438 1.57363 2.35294 3.82748 4.72368

40 .0502942 6.48943 0466122 .0704751 438357 1.21436 157332 2.35280 3.82689 4.71550

50 .0502306 6.48969 0466122 .0704751 438357 1.21436 1.57328 2.35279 3.82687 4.71452

80 .0501320 6.48997 0466122 .0704750 .438357 1.21436 157325 235279 3.82685 4.71346

100 .0500983 6.49004 0466122 .0704750 .438357 1.21436 1.57324 2.35279 3.82685 4.71321
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Lw AR AL B A R SRR 2 R 64 & e acA 45 (=100 - r=15)
~ %

#p k g0 (107°) & (107°) Vi /Ly Ky K Ks K, Ks (a) Ks K7
5° 10 0.03 1.72775 5.09357  .0511913 .0591219 .254778 .652135 1.24001 1.57551 2.02262 2.99338
20 1.76185 5.15588 0512287 .0590608 .254541 .651746 1.23871 157422 2.01772 2.97847
40 1.77853 517329  .0512379 .0590456 .254483 .651675 1.23857 1.57390 2.01730 2.97732
50 1.78184 517548  .0512390 .0590437 .254476 .651668 1.23856 1.57386 2.01728 2.97726
80 1.78678 517791  .0512402 .0590418 .254469 .651659 1.23855 1.57382 2.01726 2.97721
100 1.78842 517847  .0512404 .0590413 254467 .651657 1.23855 1.57381 2.01725 2.97721
30° 10 0.01 174250 574549  .0788668 .0383279 .223645 .617615 1.20301 1.57860 1.98709 2.95692
20 177102 576051  .0788849 . .0383174. .223613 .617446 1.20193 157731 1.98247 2.94234
40 178466 576440  .0788893  .0383147 223606 .617431 1.20185 1.57700 1.98215 2.94131
50 178734 576488  .0788899 .0383144 223606 .617430 1.20185 1.57696 1.98213 2.94126
80 179132 576540  .0788905 . 0383141 / .223605 .617428 1.20185 1.57692 1.98212 2.94124
100 179264 576552  .0788906 0383140  .223605 .617428 1.20185 1.57691 198212 2.94123
75° 10 0.01 0907471 11.9290 166216  .0368604 .221453 .612094 1.19273 159872 1.99177 2.95541
20 .0897082 11.9519 166237  .0368544 221434 611941 1.19168 1.59719 198718 2.94085
40 .0890411 11.9577 166242  .0368529 .221430 .611929 1.19161 1.59684 1.98684 2.93981
50 .0888954 11.9584 166242  .0368527 221430 .611928 1.19160 1.59680 1.98682 2.93976
80 .0886691 11.9591 166243  .0368525 .221430 .611928 1.19160 1.59676 1.98680 2.93974
100 .0885916 11.9593 166243  .0368524 221429 .611928 1.19160 1.59675 1.98680 2.93973
90° 10 0.01 .0543132 12.7940 179785 0361111 .220583 .610488 1.19029 1.60306 1.99241 2.95467
20 .0520411 12.8146 179797  .0361073 .220569 .610339 1.18923 1.60148 1.98784 2.94012
40 .0507494 12.8197 179800  .0361063 .220567 .610328 1.18916 1.60113 1.98749 2.93907
50 .0504783 12.8203 179801  .0361062 .220567 .610327 1.18916 1.60109 1.98747 2.93903
80 .0500633 12.8210 179801  .0361061 .220566 .610327 1.18916 1.60105 1.98745 2.93900

100 .0499228 12.8211 179801  .0361060 .220566 .610327 1.18916 1.60104 1.98745 2.93899
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%23 FPREALEZ REE T2 R aears 7 (n=500 > r=1.5)

a ;j k g (107%) g, (107%) Vg /Ly K, K, K, K, K Kg K,

5° 10 0.03 1.73038 504954 0803070 .0464280  .134390 .247496 393200 571561 .784736 1.03544
20 1.76394 576426 .0804024 .0463541  .133696 .246343 391776 .569491 .780885 1.02742
40 1.77967  6.04540 .0804161 .0463376  .133519 .246063 .391472 569153 .780442 1.02671
50 1.78268  6.08649 .0804174 .0463356  .133498 .246030 .391438 .569118 .780406 1.02667
80 1.78709  6.13455 0804186 .0463336  .133475 245995 391401 .569083 .780372 1.02663
100 1.78852  6.14641 0804189  .0463331  .133470 .245986 .391392 .569075 .780365 1.02663

30° 10  0.008 114268 846079  .352547  .0144174 .0553632 .133507 .250244 .406843 .604350 .843603
20 114306  8.60956  .352775 ..0144002 . .0553013 .133485 .250083 .405945 .601303 .835644
40 113982  8.65147  .352830 - .0143958. .0552855 .133486 .250089 .405911 .601126 .835109
50 113885  8.65675  .352837 - .0143953 @ .0552836 .133486 .250091 .405913 .601122 .835091
80 113717  8.66258  .352844 - 0143947 /.0552815 .133486 .250094 .405915 .601122 .835083
100 113655  8.66395  .352845 0143946 .0552810 .133487 .250094 .405916 .601123 .835083

75° 10  0.003  .00848906  4.97759  .325332 .00799673 .0446289 .121364 .238962 .396654 .595333 .835863
20 00817969  4.99116  .325406 .00799381 .0446229 .121333 238737 395692 592299 .828112
40 00799694  4.99460  .325425 .00799307 .0446215 .121331 .238720 .395623 .592080 .827535
50 00795804  4.99501  .325427  .00799298 .0446213 .121330 .238719 .395619 .592070 .827510
80 00789818  4.99546  .325429  .00799288 .0446211 .121330 .238719 .395617 .592064 .827495
100 00787782  4.99556  .325430 .00799286 .0446211 .121330 .238719 .395617 .592063 .827493

90° 10  0.003  .00526392 550358  .363581 .00774943 .0441721 .120239 .237680 .395230 .593820 .834230
20 00479652  5.51497  .363632 .00774726 0441682 .120208 .237453 .394262 590779 .826470
40 00453290 551777  .363645 .00774671 0441673 .120206 .237435 .394191 .590556 .825889
50 00447769 551810  .363646 .00774664 .0441672 .120206 .237434 394187 .590546 .825863
80 00439327 551846  .363648 .00774657 .0441671 .120206 .237433 .394185 590539 .825847
100 00436471 551854  .363648 .00774655 .0441671 .120205 .237433 .394184 .590538 .825845
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e VEAL & 227 fe ik R g 0 2 R B 5 i acA 7 (7 =1000 - r=15)

1~

a ;j k g (107°) & (107°) Vo !Ly K, K, K, K, K K K,

5 10 0.03  1.73113  3.88613 .0835235 .0454694  .127442 217642 .323061 .442957 577154  .726538
20 1.76526 517029 .0837847 .0453581  .126503 .215621 .320468 .439874 573192 .720772
40 1.78106  5.89061 .0838230 .0453354  .126247 215078 .319816 .439172 572419  .719852
50 1.78397  6.01548 .0838255 .0453331 .126216 .215013 .319740 .439096 .572342 719773
80 1.78809  6.17213 .0838275 .0453309  .126183 .214944 319660 .439015 572263 .719697
100 1.78938  6.21315 .0838279 .0453304  .126175 .214927 319641 .438996 572245 719680

30° 10 0.008 .117176  8.73688  .429697  .0129066  .0405573 .0836364 .143457 221474 319570  .439088
20 116206  9.19910 429937  .0128898 0404478 .0836092 .143553 221286 .318124  .434692
40 114745 934364 429982 0128852  .0404185 .0836045 .143617 .221403 .318213  .434607
50 114344  9.36265 429987  .0128846  .0404148 .0836039 .143625 .221421 .318236  .434627
80 113663  9.38393  .429993 0128840 0404109 .0836032 .143634 .221442 318264  .434657
100 113413 9.38899  .429994 0128839 0404101 .0836030 .143637 .221447 318271  .434665

75° 10  0.003 .00938191  7.02594  .663462 .00571542 .0238973 .0587160 .115623 .193319 .292133  .412286
20 00834191  7.07182 663647 .00570942 .0238954 .0587390 .115534  .192822 .290543  .408259
40 00771222  7.08294  .663692 .00570781 .0238942 .0587461 .115530 .192785 .290420 .407943
50 00757673  7.08424 663697 .00570762 .0238940 .0587470 .115531 .192783 .290414  .407928
80 00736725  7.08564  .663703 .00570740 .0238939 .0587479 .115531 .192781 .290408  .407916
100 00729575  7.08595 663705 .00570735 .0238938 .0587481 .115531 .192781 .290408  .407914

90° 10  0.003 .00632598  8.11019  .747141 .00561366 .0232167 .0566047 .113316 .190888 .289635  .409720
20 00489502  8.14495  .747230 .00560767 .0232188 .0566244 .113214 .190376 .288040  .405709
40 00405954  8.15225 747251 .00560603 .0232182 .0566290 .113204 .190328 .287902  .405375
50 00388231  8.15303 .747254 00560584 .0232181 .0566295 .113203 .190324 .287893  .405356
80 00360996  8.15384  .747256 .00560562 .0232180 .0566301 .113202 .190321 .287886 .405341
100 00351746  8.15402 747257 .00560557 .0232180 .0566302 .113202 .190320 .287884  .405339
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5

fos 0 TR L R L RS LA 7 (K= 0 T 5 =T0)
a €0 &b Viip /'Ly K, K, [14] K> K, [14]
0° .00761579 0 0 105427  .104966 410792  .417489
10° .00753381 .0220374 119890 105377  .104674 410400  .416567
20° .00728963 .0438841 .237606 105225 102756 .409219  .414031
30° .00688882 .0653510 351025 104971 .100040  .407246  .410294
40° .00634057 .0862526 458121 104612 .0960628 .404475  .404936
50° .00565758 .106408 557013 104146  .0912700 .400900 .398364
60° .00485594 125641 .646008 103568 .0850186:',396518  .389997
70° .00395486 .143786 .7123643 102875  .0771729. 0 1.391331  .381219
80° 00297641 .160683 188722 102058 .0683600 .385349 .371329
90° .00194513 .176180 .840342 101109 .0571429 378595 .361034
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2N A RMHAESET ol g Rz et f B s ir(r=1)

a 1 k gy (107") &5 (107%) &p & Vip /Lt Vi /Ly Vip /Ly [16]
5 500 0.02 594466  5.98478  .00335361 .0150958  .0734169  1.08945  .073612
1000  0.01 1.48600  1.49619  .00167595 .00754791  .0733957  1.08945  .073612
1000 0.03 13.3890  13.4658  .00519998  .0679312  .0825422  9.80502  .082773
10° 500  0.01 147373 148481  .00305801 .00751919  .119162  .542651  .12020
1000 0.005 368421  .371202  .00152880  .00375959  .119151  .542651  .12020
15° 500  0.004 .232945 234548 00133657 .00179315  .0825672  .129410  .082973
1000  0.01 1.45421  1.46593  .00501583  .0224144:.. 218450  3.23524  .224477
30° 100  0.01 1.35791  1.36603  .00399154 - .00433013. ' ~.0553226  .0625000 .055441
500 0.008 .862862  .874256  .00691072 - 0138564 .310627  1.00000  .331620
1000 0.004 215709  .218564  .00345508 - .00692820. 310607  1.00000  .331620
45° 100  0.01 120113  1.20711  .00571738 .00612372°  .0794779  .0883883 .079854
1000 0.003 .106851  .108640  .00349175  .00551135 .367905  .795495  .406945
60° 100 0.008 .637717  .640000  .00464576  .00480000  .0656798  .0692820 .065896
500 0.006 .349676  .360000  .00904678  .0135000  .473591  .974279  .568146
1000 0.003 .0874165 .0900000 .00452322  .00675000 .473573  .974279  .568146
75° 100  0.008 .485134  .485644  .00525596  .00535370  .0745883  .0772741 .074912
1000 0.003 .0645893 .0682937 .00544045 00752865 565891  1.08667  .756726
90° 100  0.008 .321229  .320000  .00552865  .00554256  .0788019  .0800000 .079189
100  0.01 502076  .500000  .00860877  .00866025  .121597  .125000  .123034
1000  0.003 .0398360 .0450000 .00621305  .00779423  .642909  1.12500  .988891
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4 CEEMEAZ AT B T hdreag ¥ (k=0)

n Ky K, Ks Ky Ks Ke K7

10  .343681 1.57086(a) 1.91364 4.64936 471413(a) 7.82132 7.86206 (a)

20  .174787 1.05953 1.57086(a) 2.82431 4.71413(a) 5.19120 7.86206 (a)

38 .0923781  .573449 1.57086(a) 1.58182 3.03502 471413(a) 4.88776
385 .0911822  .566163 1.56231 1.57086(a) 2.99909 471413(a) 4.83278

39  .0900168  .559057 1.54325 1.57086(a) 2.96396 471413(a) 4.77893

40  .0877730  .545362 1.50647 1.57086(a) 2.89600 467451 4.71413(a)

50 .0702550  .437859 1.21530 1.57086(a) 2.35176 3.82646 4.71413(a)

75  .0468608  .292950 817035 1.57086 (a) - 1.59193 2.61236 3.86790

76 0462448 289117 806427 1.57086 (a)- “1.57150 2.57930 3.81980

77  .0456446  .285383 796090 1.55157 1.57086(a) - 2.54705 3.77285

78 .0450599  .281744 786013 1.53214 1.57086(a) 2.51558 3.72700

79 .0444900  .278196 776186 1.51318 1.57086(a) 2.48487 3.68223

80  .0439342 274736 766600 1.49468 1.57086(a) 2.45488 3.63849
100 .0351520  .219989 614602 1.20047 1.57086(a) 1.97619 2.93707
500 .00703197  .0440661  .123375 241735 .399539 596720 833235
1000 .00351601 .0220341  .0616949  .120893 .199838 298509 416903
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GoL RETAR AT R wE B kR T RS (r=0)

4 Vtip
n k g (1074 &p T K, K, K, K, Ks Ks K,
10 0.01  .499954 0 0 343670  1.57092(a) 1.91370 4.64902 4.71445(a) 7.82068 7.86255(a)
0.02  2.00007 0 0 343639  1.57111(a) 1.91389 4.64802 4.71536(a) 7.81886 7.86394(a)
0.04  8.00427 0 0 343513  1.57185(a) 1.91465 4.64426 4.71880(a) 7.81245 7.86861(a)
0.06  18.0246 0 0 343306  1.57310(a) 1.91591 4.63867 4.72385(a) 7.80359 7.87457(a)
20 0.01  .499954 0 0 174823 1.05972 1.57096(a) 2.82446 4.71417(a) 5.19127 7.86208(a)
0.02  2.00007 0 0 174930  1.06027 1.57127(a) 2.82489 4.71427(a) 5.19148 7.86213(a)
0.04  8.00427 0 0 175354  1.06248 1.57251(a) 2.82663 4.71467(a) 5.19234 7.86236(a)
0.06  18.0246 0 0 176054  -1.06615 1.57458(a) 2.82952 4.71533(a) 5.19377 7.86273(a)
50 0.01  .499954 0 0 .0703844 - .438455 1.21592 1.57096(a) 2.35238 3.82704 4.71417(a)
0.02  2.00007 0 0 0707689 440240 1.21780 1.57125(a) 2.35425 3.82879 4.71426(a)
0.04  8.00427 0 0 0722524 447313 1.22528 1.57240(a) 2.36171 3.83581 4.71466(a)
0.06  18.0246 0 0 0745530 458872 1.23765 1.57433(a) 2.37409 3.84748 4.71531(a)
100 0.01  .499954 0 0 0354205 .221216 .615938 1.20187 1.57096(a) 1.97760 2.93847
0.02  2.00007 0 0 0361954  .224860 .619929 1.20605 1.57124(a) 1.98183 2.94267
0.04  8.00427 0 0 .0389181  .238890 .635620 1.22261 1.57239(a) 1.99865 2.95942
0.06  18.0246 0 0 0425305  .260607 .660876 1.24968 1.57431(a) 2.02636 2.98715
500 0.01  .499954 0 0 .00814757 .0498972  .130004 248856 406927 604274 840899
0.02  2.00007 0 0 0100978 .0642386  .147927 268932 428225 626321  .863435
0.04  8.00427 0 0 0135687  .102725 202962 .335905 503267 706764 .947569
0.06  18.0246 0 0 0164590  .145081 268690 421555 .605093 821022 1.07120
1000 0.01  .499954 0 0 00504927 .0321223  .0739765  .134505 214203 313344  .432052
0.02  2.00007 0 0 00677821 .0513635  .101497 .168006 251762 353634 474228
0.04  8.00427 0 0 00942143 .0942683  .169116 257543 360229 477630 .610650
0.06  18.0246 0 0 0116029  .138373 240912 .355544 483657 624839 779391
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Pl HEHARAI FWE B ST SRFEF(r=05 a=0")
n k g (107%) &p \% K, K, Ks K, Keg Kg K,
T

10 0.01 .0994970 0 0 343771 1.57092(a) 1.91374 4.64898 4.71445(@) 7.82057  7.86255(a)
0.02 .398032 0 0 .344042 1.57111(a) 1.91404 4.64789 4.71536(a) 7.81843 7.86392(a)
0.04 1.59285 0 0 345120 1.57186(a) 1.91526 4.64377 4.71877(a) 7.81085 7.86841 (a)
0.06 3.58661 0 0 .346903 1.57311(a) 1.91730 4.63762 4.72373(a) 7.80021  7.87390(a)

20 0.01 .0994970 0 0 175041 1.05988 157096 (a) 2.82457 4.71417(a) 5.19132  7.86208(a)
0.02 398032 0 0 175798  1.06092 1.57127(a) 2.82535 4.71427(a) 519171  7.86213(a)
0.04 1.59285 0 0 178785  1.06505 1.57252(a) 2.82847 4.71466(a) 5.19326  7.86236(a)
0.06 3.58661 0 0 183629 1.07192 1.57459(a) 2.83366 4.71533(a) 5.19584 7.86273(a)

50 0.01 .0994970 0 0 0709373 438931 1.21639 1.57096 (a) 2.35284 3.82747  4.71417(a)
0.02 .398032 0 0 0729406 442131 1.21966 1.57125(a) 2.35608 3.83052  4.71426(a)
0.04 1.59285 0 0 .0803894  .454706 1.23266 1.57241(a) 2.36900 3.84268  4.71466(a)
0.06 3.58661 0 0 0912769  .474929 1.25401 1.57434(a) 2.39038 3.86289  4.71531(a)

100 0.01 .0994970 0 0 0365097  .222183 .616926 1.20289 1.57096(a) 1.97864  2.93950
0.02 .398032 0 0 0402768  .228637 623843 1.21012 1.57124(a) 1.98596  2.94678
0.04 1.59285 0 0 0524164 252784 .650685 1.23857 1.57240(a) 2.01495 2.97574
0.06 3.58661 0 0 0674213  .288455 692841 1.28440 1.57432(a) 2.06229  3.02335

500 0.01 .0994970 0 0 0119675  .0540290  .134663 253929 412249 609756 .846491
0.02 .398032 0 0 0200813  .0762383  .163340 286920 447870 647045  .884889
0.04 1.59285 0 0 .0370596  .130652 243280 387911 564823 775613  1.02188
0.06 3.58661 0 0 0541445 188305 .332907 507593 711566 945280  1.21033

1000  0.01 .0994970 0 0 0100424 0381228  .0816862  .143506 224040 323729  .442813
0.02 .398032 0 0 0185394  .0653273  .121659 194022 282569 388114 511474
0.04 1.59285 0 0 0356716  .123413 212746 316745 434993 567018  .713250
0.06 3.58661 0 0 .0528045  .182500 307134 445787 .599005 765364 944405
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Lo EHEVFAZ A FOE B I FEE T HRGSEF(r=05> a=5")
7 k & (107 &, (107) VLﬂ 107%) K, K, Ks K, K K K,
T

10 0.005 .0248264 .00943349 .0136160 343703 1.57088(a) 1.91366 4.64926 4.71421(a) 7.82113 7.86218(a)
0.01 .0993087 .0377248  .0544395 343771  1.57092(a) 1.91374 4.64898 4.71445(a) 7.82057 7.86255(a)
0.02 .397280  .150753 217366 344040  1.57111(a) 1.91404 4.64789 4.71536(a) 7.81843 7.86392(a)
0.03 .894049  .338649  .487608 344488  1.57142(a) 1.91455 4.64613 4.71683(a) 7.81511 7.86595(a)

20 0.005 .0248264 .0188599  .0544314 .174851  1.05962 1.57089(a) 2.82438 4.71414(a) 5.19123 7.86206(a)
0.01 .0993088 .0753371  .217236  .175040  1.05988 1.57096(a) 2.82457 4.71417(a) 5.19132 7.86208(a)
0.02 .397280  .299724  .861205 175794  1.06091 1.57127(a) 2.82535 4.71427(a) 519171 7.86213(a)
0.03  .894050 .668432 190939 177043 1.06264 1.57179(a) 2.82665 4.71443(a) 5.19235 7.86222(a)

50 0.005 .0248265 .0470270  .338773  .0704258- 438127 1.21557 1.57089(a) 2.35203 3.82671 4.71414(a)
0.01 .0993089 .186410 1.33534 0709353 - ..438929 1.21639 1.57096 (a) 2.35284 3.82747 4.71417(a)
0.02 .397281  .720242  5.04737 0729336 442122 1.21964 1.57127(a) 2.35608 3.83051 4.71427(a)
0.03 .894048 153748  10.4047 0761333 .447393 1.22500 1.57184(a) 2.36148 3.83557 4.71444(a)

100 0.005 .0248265 .0931927  1.33514  .0354959 .220538 615182 1.20108 1.57089(a) 1.97680 2.93767
0.01 .0993091 .359940  5.04454 0365061 .222179 616918 1.20288 1.57098(a) 1.97864 2.93949
0.02 .397272  1.27852 16.5298 0402677 .228619 623782 1.20999 1.57150(a) 1.98602 2.94677
0.03 .893967  2.48198  28.6429 0457772 .238965 .635024 1.22164 1.57246(a) 1.99833 2.95888

500 0.005 .0248252 371275  22.7407 .00857670 .0467568  .126287 244824 402727 599970 .836523
0.01 .0992814 1.03467  46.1594 .0119649 .0540176  .134605 253821 412091 609550 .846218
0.02 .397089  2.47033  64.4901 .0200785 .0762298  .163282 286748 447537 646508 .884061
0.03 .893645 3.93617  71.4377 .0285341 .102679 201130 .333403 .500339 703443 .943719

1000 0.005 .0248196 517285  46.1559  .00598284 .0270110  .0673132  .126944 206128 304950 .423444
0.01 .0992609 1.23470  64.4758 .0100409 .0381185  .0816572  .143422 223882 323491 .442492
0.02 .397143  2.69658  75.0800 .0185380 .0653250  .121647 1193975 282446 387868 .511055
0.03 .893990 4.13175  78.9386  .0270995 .0941368  .166441 253819 .355873 472835 605502
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Lz EHEFAZ A FoE VB FEE T HRGSESF(r=05 > a=10")
7 k & (107%) &,(107) VLti 107%) K, K, Ky K, K K K,
T

10 0.005 .0246855 .0187952 .0271285 .343703 1.57088(a) 1.91366 4.64926 4.71421(a) 7.82113 7.86218(a)
0.01 .0987451 .0751628 .108465 343769  1.57092(a) 1.91374 4.64899 4.71445(a) 7.82057 7.86255(a)
0.015 .222187  .169049 243866 .343880 1.57100(a) 1.91386 4.64853 4.71483(a) 7.81967 7.86314(a)
0.02 .395025 .300364 433088 .344035 1.57111(a) 1.91404 4.64789 4.71536(a) 7.81843 7.86392(a)

20 0.005 .0246855 .0375765 .108449 174850  1.05962 1.57089(a) 2.82438 4.71414(a) 519123 7.86206(a)
0.01 .0987452 .150104 432832 175037  1.05988 1.57096(a) 2.82457 4.71417(a) 5.19132 7.86208(a)
0.015 .222188  .336981 970271 175349  .1,06031 1.57109(a) 2.82489 4.71421(a) 5.19148 7.86210(a)
0.02  .395027 597219 1.71605 175785 1.06091 1.57128(a) 2.82535 4.71427(a) 519171 7.86213(a)

50 0.005 .0246856 .0936995 674997 0704242 438125 1.21557 1.57089(a) 2.35203 3.82671 4.71414(a)
0.01 .0987458 .371451 2.66097 .0709292 . .438923 1.21638 1.57097 (a) 2.35284 3.82746 4.71417(a)
0.015 .222190  .823659 5.84641 0717626 :,440249 1.21772 1.57111(a) 2.35418 3.82872 4.71421(a)
0.02 .395032 1.43571 10.0625 0729123  .442098 1.21956 1.57135(a) 2.35607 3.83048 4.71428(a)

100 0.005 .0246857 .185701 2.66058 0354928  .220535 615179 1.20107 1.57089(a) 1.97680 2.93767
0.01 .0987467 .717494 10.0569 0364955 .222166 .616894 1.20284 1.57106(a) 1.97865 2.93948
0.015 .222186  1.53142 20.7296 0381045  .224855 619711 1.20569 1.57149(a) 1.98178 2.94251
0.02 .394995  2.55085 32.9871 0402404  .228564 623602 1.20957 1.57228(a) 1.98623 2.94675

500 0.005 .0246805 .741032 45.3966 00857017 .0467402  .126231 244745 402627 599852 836378
0.01 .0986356 2.06691 92.1628 0119570  .0539832  .134432 253499 411625 608941 .845417
0.015 .221809  3.48592 115.715 0159239  .0642325  .147134 267622 426439 .624048 860520
0.02 394262  4.93625 128.676 0200699 .0762036  .163106 286233 446545 644923 881650

1000 0.005 .0246582 1.03336 92.1559 .00597887 .0269938  .0672270  .126785 205904 304674 .423120
0.01 .0985537 2.46722 128.648 0100366 .0381054  .0815699  .143170 223412 322786 .441549
0.015 .221780  3.92973 142.420 0142671 .0513339  .100529 .166561 249851 351204 471215
0.02 .394474  5.38896 149.716 0185334 .0653175  .121609 .193831 282074 387128 509801
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Zle HEEEAZAT PwE B pHEET RBFF(r=05 a=15")
n k & @07%) & (107) VLti (107) Ky K Ks Ky Ks Ke K;
T

10 0.004 .156492 .0179294 .0258795 343695  1.57087(a) 1.91365 4.64930 4.71418(a) 7.82120 7.86214(a)
0.006 .352109 .0403387 .0582220 .343712 1.57088(a) 1.91367 4.64922 4.71425(a) 7.82105 7.86224(a)
0.008 .625978 .0717070  .103489 343736  1.57090(a) 1.91370 4.64912 4.71433(a) 7.82084 7.86237(a)
0.01 .978104  .112030 161667 343768 1.57092(a) 1.91374 4.64899 4.71445(a) 7.82058 7.86255(a)

20 0.004 .156492 .0358505  .103479  .174827  1.05959 1.57088(a) 2.82435 4.71414(a) 5.19122 7.86206(a)
0.006 .352109 .0806353  .232692 174876  1.05966 1.57090(a) 2.82441 4.71415(a) 5.19124 7.86207(a)
0.008 .625979  .143281  .413335 174945  1.05975 1.57093(a) 2.82448 4.71415(a) 5.19128 7.86207(a)
0.01 .978107 .223735  .645157 175033 1.05987 1.57096(a) 2.82457 4.71417(a) 5.19132 7.86208(a)

50 0.004 .156492 .0894812  .645051 .0703617 - .438028 1.21547 1.57088(a) 2.35193 3.82662 4.71414(a)
0.006 .352111 .200857  1.44579 0704948 - .438239 1.21569 1.57090(a) 2.35214 3.82682 4.71415(a)
0.008 .625985  .355903 2.55653 0706808 438535 1.21598 1.57093(a) 2.35244 3.82710 4.71415(a)
0.01 .978121 553765  3.96727 0709192 .438914 1.21636 1.57097 (a) 2.35283 3.82746 4.71417(a)

100 0.004 .156493  .177937 255629  .0353672 .220336 .614968 1.20085 1.57088(a) 1.97658 2.93745
0.006 .352117 .396613  5.66435 0356346 .220768 615422 1.20132 1.57093(a) 1.97707 2.93793
0.008 .625999  .696076  9.86035 0360058 .221372 .616052 1.20196 1.57102(a) 1.97776 2.93860
0.01 .978140 1.07029  15.0050 .0364778 .222145 616853 1.20276 1.57118(a) 1.97866 2.93947

500 0.004 .156464 .761716  49.2689  .00804423 .0457777  .125164 243606 401446 598645 835150
0.006 .351812  1.48039  85.4447 .00914593 .0478334  .127322 245838 403692 .600876 .837319
0.008 .624910 2.27095  115.249  .0104759 .0505844  .130323 248950 406813 .603957 840287
0.01 .975640 3.09429  137.855 .0119437 .0539259  .134145 252969 410863 607954 844133

1000 0.004 .156224 1.13540  115.243  .00523820 .0252941  .0651716  .124510 203500 302189 420578
0.006 .350988 1.96781  154.772 .00674778 .0288771  .0693729  .128986 208055 306744 425095
0.008 .623450 2.82562  177.669 .00836615 .0332373  .0749036  .135153 214484 313247 431579
0.01 973789 3.69537  192.213 .0100294 .0380837  .0814241  .142751 222639 321644 440042
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217 EHEFAZ A FoE B FEE T HRGSEF(r=05> a=30°")
n k & @07%) & (107) VLti (107) Ky K Ks Ky Ks Ke K;
T

10 0.004 .148580 .0346372 .0499958 343693  1.57087(a) 1.91365 4.64930 4.71418(a) 7.82120 7.86214(a)
0.006 .334307 .0779295 112479 343708 1.57088(a) 1.91367 4.64922 4.71425(a) 7.82105 7.86224(a)
0.008 594330 .138531  .199932 343730  1.57090(a) 1.91370 4.64912 4.71433(a) 7.82085 7.86237(a)
0.01 .928654  .216433 312334 343757 1.57092(a) 1.91373 4.64899 4.71445(a) 7.82059 7.86255(a)

20 0.004 .148580 .0692600  .199914  .174823  1.05959 1.57088(a) 2.82435 4.71414(a) 519121 7.86206(a)
0.006 .334308 .155786  .449566 174868  1.05965 1.57090(a) 2.82440 4.71415(a) 5.19124 7.86207(a)
0.008 .594334 276832  .798628 174931  1.05974 1.57093(a) 2.82447 4.71415(a) 5.19127 7.86207(a)
0.01 .928663  .432305  1.24665 175012 1.05986 1.57096(a) 2.82456 4.71417(a) 5.19132 7.86208(a)

50 0.004 .148581 .172899  1.24646  .0703529 - .438020 1.21546 1.57088(a) 2.35192 3.82661 4.71414(a)
0.006 .334316 .388196  2.79463 0704751 - .438222 1.21566 1.57090(a) 2.35213 3.82680 4.71415(a)
0.008 .594357 .688087  4.94376 0706461 438503 1.21594 1.57095(a) 2.35242 3.82707 4.71416(a)
0.01 .928716 1.07108  7.67594 0708659 .438864 1.21629 1.57102(a) 2.35279 3.82741 4.71418(a)

100 0.004 .148586  .344016  4.94331  .0353499 .220320 .614949 1.20083 1.57090(a) 1.97657 2.93743
0.006 .334337 .767509  10.9666  .0355969 .220732 615371 1.20124 1.57102(a) 1.97705 2.93789
0.008 .594407 1.34866  19.1194 0359418 .221305 615941 1.20178 1.57129(a) 1.97777 2.93854
0.01 .928788 2.07668  29.1467 0363833 .222037 616645 1.20239 1.57180(a) 1.97874 2.93937

500 0.002 .0371501 .415273  29.1417 .00727916 .0444794  .123797 242174 .399984 597168 .833678
0.004 .148469  1.49004  96.5785 .00799487 .0456820  .124887 243241 1401001 598129 .834529
0.006 .333126 2.91366  168.308  .00908053 .0476379  .126599 244787 402350 599279 .835362
0.008 .590060  4.48524  227.218 .0104055 .0503120  .129142 247046 404274 .600853 .836444

1000 0.002 .0371172 .745007  96.5767  .00399752 .0228423  .0624517  .121651 200581 299243 417623
0.004 147512  2.24248  227.205 .00520298 .0251579  .0645832  .123571 202276 300760 .418964
0.006 .329805 3.89809  304.452 00671105 .0287201  .0685214  .127308 205649 303769 .421631
0.008 .584146 5.60339 348,562 .00832811 .0330971  .0740247  .133053 211145 308859 426295
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2L HEHAZAT FoE 27 RiEdE T adREAEF(r=05 > a=45")
& k & (107 &, (107°) VLtl (107%) Ky K> Ks Ky Ks Ks K,
T

10 0.004 .135993 .0489849 .0707057 343690  1.57087(a) 1.91365 4.64930 4.71418(a) 7.82120 7.86214(a)
0.006  .305987 110212 159074 343703 1.57088(a) 1.91367 4.64923 4.71425(a) 7.82106 7.86224(a)
0.008 .543985  .195921  .282763 343720  1.57090(a) 1.91369 4.64912 4.71433(a) 7.82086 7.86237(a)
0.01  .849990 .306103 441747 343742 1.57092(a) 1.91373 4.64899 4.71445(a) 7.82061 7.86255(a)

20 0.004 .135994 0979532  .282739  .174818  1.05958 1.57088(a) 2.82435 4.71414(a) 5.19121 7.86206(a)
0.006 .305990 .220339  .635872 174856  1.05964 1.57090(a) 2.82440 4.71415(a) 5.19124 7.86207(a)
0.008 543992 391575  1.12972 174909  1.05973 1.57093(a) 2.82446 4.71415(a) 5.19127 7.86207(a)
0.01 .850008  .611558  1.76373  .174977 - 1.05983 1.57097(a) 2.82454 4.71417(a) 5.19131 7.86208(a)

50 0.004 .135997  .244592  1.76347  .0703388 - 438008 1.21545 1.57088(a) 2.35191 3.82660 4.71414(a)
0.006 .306005 .549378  3.95577 0704437 - .438194 1.21563 1.57091(a) 2.35210 3.82677 4.71415(a)
0.008 .544039  .974308  7.00265 0705909 438454 1.21588 1.57098(a) 2.35238 3.82702 4.71416(a)
0.01 .850114 151763  10.8821 0707807 .438786 1.21617 1.57108(a) 2.35273 3.82734 4.71419(a)

100 0.004 .136007  .487119  7.00207 .0353222 .220295 .614919 1.20079 1.57093(a) 1.97655 2.93741
0.006 .306049  1.08839 15.5633  .0355363 .220674 615292 1.20113 1.57114(a) 1.97703 2.93784
0.008 544140 191629  27.2008 0358385 .221199 615774 1.20151 1.57166(a) 1.97777 2.93844
0.01 .850256  2.95766  41.5870 0362301 .221866 616333 1.20185 1.57266(a) 1.97883 2.93923

500 0.003 .0764842 1.27694  86.8781  .00752478 .0449027  .124084 242418 400176 597310 .833733
0.004 .135750 2.15140  139.954 .00791215 .0455302  .124466 242694 400341 597372 .833626
0.005 .211495 3.15828  194.485 .00839937 .0463332  .124905 242933 400383 597235 833224
0.006 .303365 4.25202  246.054 .00896911 .0473213  .125475 243204 400376 596978 .832624

1000 0.003 .0758403 2.12594  246.045 .00448470 .0236623  .0627492  .121649 200324 298812 .417025
0.004 .133598 3.29272  332.757 .00514289 .0249340  .0636582  .122163 200505 298748 416744
0.005 .206917 450987  397.106 .00587487 .0265538  .0651281  .123182 201115 299037 .416766
0.006 .295795 5.75361 444206 .00664893 .0284572  .0671547  .124804 202295 299848 417276
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L= EHEPAZ A FwE VB FEE T HRGSEF(r=05> a=60")
n k & (107°) &, (107°) \% (107) Ky K Ks Ky Ks Ke K,
T

10 0.004 1.19590 .0599949 .0865980 .343687  1.57087(a) 1.91365 4.64930 4.71418(a) 7.82121 7.86214(a)
0.006 2.69081 .134985 194833 343695 1.57088(a) 1.91367 4.64923 4.71425(a) 7.82107 7.86224(a)
0.008 4.78373  .239966  .346338 343706  1.57090(a) 1.91369 464913 4.71433(a) 7.82088 7.86237(a)
0.01 7.47472 374931 541089 343721 1.57092(a) 1.91372 4.64900 4.71445(a) 7.82063 7.86255(a)

20 0.004 1.19591  .119975 = .346312 .174811  1.05958 1.57088(a) 2.82435 4.71414(a) 5.19121 7.86206(a)
0.006 2.69084 .269898  .778925 174840  1.05963 1.57090(a) 2.82439 4.71415(a) 5.19123 7.86207(a)
0.008 4.78384 479701  1.38407 174880  1.05970 1.57093(a) 2.82444 4.71415(a) 519126 7.86207(a)
0.01 7.47498 749299 2.16122 174932 1.05980 1.57097 (a) 2.82452 4.71417(a) 5.19130 7.86207(a)

50 0.004 1.19596 .299686  2.16094  .0703204 - 437992 1.21543 1.57088(a) 2.35190 3.82658 4.71414(a)
0.006 269108 .673466  4.85053 0704027 - .438158 1.21559 1.57092(a) 2.35207 3.82674 4.71415(a)
0.008 4.78454 1.19522 8.59432  .0705185 438390 1.21580 1.57100(a) 2.35232 3.82696 4.71417(a)
0.01 7.47658 1.86339  13.3707 .0706689 .438685 1.21603 1.57115(a) 2.35265 3.82724 4.71420(a)

100 0.004 1.19611 597569 859368  .0352859 .220262 .614882 1.20075 1.57095(a) 1.97652 2.93737
0.006 2.69173 1.33781  19.1488 0354566 .220599 615196 1.20100 1.57126(a) 1.97699 2.93776
0.008 4.78606 2.36162  33.5787 0357013 .221062 615575 1.20121 1.57204(a) 1.97774 2.93831
0.01 7.47867 3.65658  51.5416  .0360246 .221647 615965 1.20124 1.57358(a) 1.97888 2.93903

500 0.001 .0747628 .186314  13.3687 .00707423 .0441520  .123463 241827 .399632 596813 .833328
0.002 .299134 731223 515340 .00720735 .0444011  .123669 242024 .399815 596982 .833467
0.003 672458 159370  108.905 .00744485 .0447970  .123862 242147 .399860 596957 .833321
0.004 1.19176  2.71183  177.375 .00779555 .0453339  .123957 242049 399573 596503 .832608

1000 0.001 .0747834 .365610  51.5338  .00360371 .0222017  .0618417  .121039 .199979 298648 .417038
0.002 .297937 1.35589  177.372 .00389785 .0226682  .0619880  .121061 .199888 298486 416803
0.003 .661312 2.72290  316.194  .00440406 .0234508  .0620462  .120707 .199203 297583 415696
0.004 1.15365 4.25712  429.053  .00505566 .0246273  .0624752  .120479 .198480 296520 .414351
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LN EHPAZ A FoE B FEE T HRGSESF(r=05> a=75")

n k g9 (107°) & (107%) VLti (107) Ky K Ks Ky Ks Ke K;
T
10 0.004 1.00489 .0669167 .0965896 343683  1.57087(a) 1.91365 4.64930 4.71418(a) 7.82121 7.86214(a)
0.006 2.26102  .150562 217318 343686 1.57088(a) 1.91366 4.64923 4.71425(a) 7.82108 7.86224(a)
0.008 4.01966 .267665  .386323 343691  1.57090(a) 1.91368 4.64913 4.71433(a) 7.82089 7.86237(a)
0.01 6.28085  .418223 .603587  .343696 1.57092(a) 1.91371 4.64901 4.71445(a) 7.82066 7.86255(a)
20 0.004 1.00490 .133825  .386298  .174802  1.05957 1.57088(a) 2.82434 4.71414(a) 5.19121 7.86206(a)
0.006 2.26107 .301082  .868966  .174821  1.05962 1.57090(a) 2.82438 4.71415(a) 5.19123 7.86207(a)
0.008 4.01980 535195  1.54432 174847  1.05968 1.57093(a) 2.82443 4.71415(a) 5.19125 7.86207(a)
001  6.28119 .836120  2.41197 174880 - 1.05976 1.57097(a) 2.82449 4.71416(a) 5.19128 7.86207(a)
50 0.004 1.00496 .334416  2.41170 .0702990 437974 1.21541 1.57088(a) 2.35188 3.82657 4.71414(a)
0.006 2.26136 .751960  5.41752 0703547 438117 1.21555 1.57093(a) 2.35203 3.82670 4.71415(a)
0.008 4.02067  1.33562 9.60911 0704337 .438315 1.21571 1.57102(a) 2.35225 3.82689 4.71417(a)
0.01 6.28317 2.08447  14.9696 0705373 .438568 1.21588 1.57120(a) 2.35254 3.82713 4.71420(a)
100 0.004 1.00515 .667774  9.60849  .0352433 .220224 .614840 1.20070 1.57097(a) 1.97648 2.93733
0.006 2.26217 1.49846  21.4738 0353624 .220512 615093 1.20087 1.57136(a) 1.97692 2.93767
0.008 4.02256  2.65356  37.8065 .0355376 .220906 615368 1.20093 1.57234(a) 1.97767 2.93816
0.01 6.28571  4.12454  58.3140 0357766 .221398 615595 1.20068 1.57431(a) 1.97884 2.93879
500 0.001 .0628291 .208424  14.9676 .00706102 .0441400  .123450 241812 .399616 596797 .833311
0.002 .251417 .824818  58.3065 .00715769 .0443511  .123597 241943 399725 596885 833360
0.0025 .392696  1.27764  89.1996 .00723839 .0445011  .123643 241954 .399698 596823 .833239
0.003 564857  1.81927  125.027 .00734494 .0446775  .123639 241883 .399558 596622 .832939
1000 0.001 .0628543 .412407  58.3062 .00357888 .0221767  .0618061  .120999 .199935 298601 .416990
0.002 .249711 156838  206.724 .00382250 .0225558  .0617268  .120742 1199523 298094 416383
0.0025 .386233 2.35163  293.354 00403219 .0228344  .0615122  .120295 .198890 297343 415521
0.003 548173 3.22129  376.281  .00429559 .0231971  .0612738  .119726 .198072 296367 414405
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14 EEFAZ A FoE B FEE T HRGSEF(r=05> a=90")
n k g9 (107°) & (107%) \% (107) Ky K Ks Ky Ks Ke K;
T

10  0.004 .799902 .0692784 .0999992 343679  1.57087(a) 1.91365 4.64930 4.71418(a) 7.82122 7.86214(a)
0.006  1.79980  .155879 224996 343677 1.57088(a) 1.91366 4.64923 4.71425(a) 7.82109 7.86224(a)
0.008 3.19971  .277126 399988 343674 1.57090(a) 1.91368 4.64914 4.71433(a) 7.82091 7.86237(a)
0.01 499966  .433023 624970 343671 1.57092(a) 1.91370 4.64902 4.71445(a) 7.82068 7.86255(a)

20 0.004 .799911  .138557  .399966 .174793  1.05956 1.57088(a) 2.82434 4.71414(a) 5.19121 7.86206(a)
0.006 1.79985  .311758  .899828 174800  1.05960 1.57090(a) 2.82437 4.71415(a) 5.19122 7.86207(a)
0.008 3.19986 554251  1.59945 174810  1.05965 1.57093(a) 2.82441 4.71415(a) 5.19124 7.86207(a)
0.01 5.00002 .866044  2.49866 .174824 - 1.05972 157097 (a) 2.82446 4.71416(a) 5.19127 7.86207(a)

50 0.004 .799975  .346391  2.49843  .0702760- 437954 1.21539 1.57088(a) 2.35186 3.82655 4.71414(a)
0.006 1.80016 .779385  5.61696 .0703030 . .438072 1.21550 1.57093(a) 2.35199 3.82666 4.71415(a)
0.008 3.20079  1.38557 9.97430  .0703421 .438236 1.21563 1.57103(a) 2.35218 3.82682 4.71417(a)
0.01 5.00216 2.16490 155613  .0703945 .438444 1.21575 1.57122(a) 2.35243 3.82702 4.71421(a)

100 0.004 .800182  .692755  9.97376  .0351974 .220183 614798 1.20065 1.57098(a) 1.97644 2.93729
0.006 1.80104 1.55847  22.3628 0352597 .220421 614994 1.20076 1.57139(a) 1.97684 2.93758
0.008 3.20282  2.76949  39.5477 0353571 .220743 .615180 1.20070 1.57248(a) 1.97753 2.93799
0.01 500481 4.32362  61.3395 0354991 .221139 615273 1.20027 1.57467(a) 1.97867 2.93853

500 0.001 .0500194 .216470  15.5596  .00704669 .0441272  .123436 241798 .399601 596782 .833295
0.002 .200183  .864647  61.3328 .00710214 .0442990  .123534 241874 399651 596807 .833277
0.0025 .312610 1.34817  94.6072 .00715405 .0444180  .123531 241829 399561 596678 .833081
0.003 449395 1.93425  133.848 00722824 .0445546  .123452 241670 .399322 596369 .832658

1000 0.001 .0500457 .432322  61.3326  .00355111 .0221506  .0617743  .120964 .199898 298563 416950
0.002 .198042 1.69560 225723  .00373046 .0224392  .0614996  .120477 1199228 297782 416054
0.0025 .304202 258480  326.051 .00391126 .0226422  .0610578  .119757 1198288 296707 414852
0.003 .426938 3.59170  423.658 .00415519 .0229167  .0605189  .118825 .197068 295312 413304
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AR B Rk 23 R T ER S (r=1> 2=0°)

=~ —
5 Viip
n k g (107%) & T K, K, K, K, Ky K K,
10 0.01  .148998 0 0 343872  1.57092(a) 1.91378 4.64895 4.71445(a) 7.82046  7.86255(a)
0.02 .596058 0 0 344444 1.57111(a) 1.91420 4.64776 471536 (a) 7.81800 7.86390(a)
0.04  2.38527 0 0 346719  1.57186(a) 1.91588 4.64328 4.71873(a) 7.80924  7.86822(a)
0.06 5.37076 0 0 .350462 1.57312(a) 1.91869 4.63657 4.72360(a) 7.79677 7.87329(a)
20 0.01 .148998 0 0 175258 1.06004 1.57096 (a) 2.82469 4.71417(a) 5.19138  7.86208(a)
0.02 .596058 0 0 176661 1.06156 1.57127(a) 2.82581 4.71427(a) 5.19194 7.86213(a)
0.04 2.38527 0 0 .182150 1.06762 1.57252(a) 2.83030 4.71467 (a) 5.19418 7.86236 (a)
0.06  5.37076 0 0 .190897 1.07766 1.57460(a) 2.83779 4.71533(a) 5.19792  7.86273(a)
50 0.01 .148998 0 0 0714858  -439405 1.21686 1.57096(a) 2.35330 3.82790  4.71417(a)
0.02  .596058 0 0 0750486 444012 1.22152 1.57125(a) 2.35791 3.83224  4.71426(a)
0.04  2.38527 0 0 0877636  .461975 1.23999 1.57241(a) 2.37627 3.84954  4.71466(a)
0.06  5.37076 0 0 .105339 490429 1.27012 1.57435(a) 2.40655 3.87823  4.71531(a)
100 0.01 .148998 0 0 0375668  .223145 617913 1.20392 1.57096(a) 1.97967  2.94053
0.02 596058 0 0 0439754 232350 627728 1.21418 1.57124(a) 1.99008  2.95089
0.04 2.38527 0 0 0630513  .265905 665347 1.25429 1.57240(a) 2.03110  2.99195
0.06  5.37076 0 0 0852550 313660 723130 1.31800 1.57433(a) 2.09747  3.05905
500  0.01 .148998 0 0 0148226  .0578458  .139137 258881 417488 615179  .852038
0.02 596058 0 0 0265111  .0864577  .177158 .303589 466489 666975  .905720
0.04  2.38527 0 0 0505357 153227 276760 432184 618642 837278  1.08978
0.06  5.37076 0 0 0746277  .222828 .385008 578158 .800313 1.05084  1.33083
1000  0.01 .148998 0 0 0132579  .0432330  .0885977  .151847 233362 333715 .453260
0.02 .596058 0 0 0252836  .0766152  .138402 216170 .309504 418994 545501
0.04  2.38527 0 0 0494470 146591 247884 .364608 495920 640731 .799060
0.06  5.37076 0 0 0735850  .217470 .360269 518160 691561 878499  1.07803
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AL - EEGAZAI FwE BT FEE T RGBS (r=1> a=5")

-3 -3 Vtip -3
n k g (107°) &, (107°) L_ (207™) K K, K, K, Ky Ks K,
T

10 0.005 .0371543 .0188650 .0272283 343728  1.57088(a) 1.91367 4.64926 4.71421(a) 7.82110 7.86218(a)
0.01  .148622 .0754183  .108819  .343871 1.57092(a) 1.91378 4.64895 4.71445(a) 7.82046 7.86255(a)
0.02 594553 .301007 A33772 344441 1.57111(a) 1.91420 4.64776 4.71536(a) 7.81800 7.86390(a)
0.03 1.33799 .674794 970406  .345388 1.57142(a) 1.91490 4.64584 4.71682(a) 7.81418 7.86588(a)

20 0.005 .0371543 .0377019  .108796  .174905  1.05966 1.57089(a) 2.82441 4.71414(a) 5.19124 7.86206(a)
0.01 148622 .150388  .433403 175256  1.06004 1.57096(a) 2.82469 4.71417(a) 5.19138 7.86208(a)
0.02 594555 594973 170572 176655  1.06156 1.57128(a) 2.82581 4.71427(a) 519194 7.86213(a)
0.03 1.33800 1.31504 3.73772 178959 1.06408 1.57180(a) 2.82768 4.71443(a) 5.19287 7.86222(a)

50 0.005 .0371544 .0937658  .674872 .0705638 - .438245 1.21569 1.57089(a) 2.35214 3.82682 4.71414(a)
0.01 148623 .368372  2.62960 0714819 - .439402 1.21685 1.57096 (a) 2.35330 3.82790 4.71417(a)
0.02 594560 1.37849 9.53161  .0750365 443994 1.22144 1.57134(a) 2.35792 3.83222 4.71428(a)
0.03 1.33800 2.81927  18.5488 0805930 .451541 1.22898 1.57208(a) 2.36562 3.83940 4.71448(a)

100 0.005 .0371547 .184151  2.62905 .0357700 .220780 615428 1.20133 1.57089(a) 1.97706 2.93793
0.01 .148624  .688752  9.52424 0375607 .223136 617890 1.20387 1.57105(a) 1.97969 2.94052
0.02 594541  2.24028  27.6708  .0439644 .232313 627575 1.21380 1.57195(a) 1.99029 2.95088
0.03 1.33786  4.02653  42.8179 0528363 .246845 .643385 1.23009 1.57328(a) 2.00786 2.96808

500 0.005 .0371523 .623972 35.8503  .00964371 .0478904 127486 .246092 404032 601297 .837856
0.01  .148592  1.53057 59.7156  .0148209 .0578323 139055 .258706 417215 614805 .851525
0.02 594466  3.35362 73.4169  .0265094 .0864514 177104 .303407 466095 666282 .904574
0.03 1.33806  5.16695 77.9682  .0384949 119171 224942 .363905 .536149 743176 .986233

1000 0.005 .0371469 .765180 59.7101  .00741092 .0289187 .0695390 .129389 .208697 307592 .426132
0.01 .148600 1.67595 73.3957  .0132571 .0432299 .0885713 151759 233177 333411 .452825
0.02 594715  3.47188 80.2091  .0252828 .0766140 138394 216134 .309404 418777 .545103
0.03 1.33890 5.19998 82.5422  .0373627  .111397 192494 289119 400294 525712 .665915
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e S

E

- p\;.ﬁg;;it‘r gﬁ%ﬁ%ﬁﬁiﬁi(r:l ’ 05=10°)

-3 -3 Vtip -3
n k & (107°) &, (107 :(10 ) K, K, K, K, K Kg K,
10 0.005 .0368725 .0375866 .0542495 343728  1.57088(a) 1.91367 4.64926 4.71421(a) 7.82110 7.86218(a)
0.01  .147495 .150264 216812 343869 1.57092(a) 1.91378 4.64895 4.71445(a) 7.82047 7.86255(a)
0.015 .331879  .337786 487132 344103 1.57100(a) 1.91395 4.64845 4.71483(a) 7.81942 7.86313(a)
0.02 590045  .599746 864286 344432 1.57111(a) 1.91419 4.64776 471536 (a) 7.81801 7.86390(a)
20 0.005 .0368725 .0751176  .216766 .174904  1.05966 1.57089(a) 2.82441 4.71414(a) 5.19124 7.86206(a)
0.01 .147495 299644  .863556 .175251  1.06004 1.57096(a) 2.82468 4.71417(a) 5.19138 7.86208(a)
0.015 .331881  .671134  1.92998 175830  1.06066 1.57109(a) 2.82515 4.71421(a) 519161 7.86210(a)
0.02 590052 1.18562  3.39920 .176636 - 1.06154 1.57128(a) 2.82580 4.71426 (a) 5.19193 7.86213(a)
50 0.005 .0368727 .186831  1.34473  .0705607 - 438242 1.21568 1.57089(a) 2.35214 3.82681 4.71414(a)
0.01 147498 734133  5.24094 0714704 - .439390 1.21682 1.57099(a) 2.35329 3.82789 4.71417(a)
0.015 .331891 1.60542  11.3083 0729618 441293 1.21868 1.57121(a) 2.35522 3.82967 4.71423(a)
0.02 590072 2.74889  19.0110 0750004 .443941 1.22121 1.57163(a) 2.35793 3.83216 4.71432(a)
100 0.005 .0368734 .366998  5.23986 .0357642 .220774 615419 1.20132 1.57091(a) 1.97706 2.93792
0.01 .147501 1.37346  18.9963 0375426 .223109 617820 1.20373 1.57131(a) 1.97974 2.94050
0.015 .331883 2.80853  36.9624 0403322 .226941 621727 1.20753 1.57238(a) 1.98436 2.94481
0.02 589994  4.47238  55.2464 0439313 .232203 627119 1.21266 1.57405(a) 1.99092 2.95085
500 0.005 .0368639 1.24607  71.5843  .00963699 .0478600  .127360 245903 403787 .601000 .837484
0.01 .147373 3.05801  119.162 .0148156 .0577917  .138807 258185 416409 613704 .850035
0.015 .331594 487936  137.386 .0205807 .0712323  .156015 277757 437207 635045 .871422
0.02 589691 6.70119  146.399 .0265043 .0864319  .176943 .302860 464916 664231 .901243
1000 0.005 .0368421 1.52880  119.151 .00740825 .0288984  .0694156  .129133 208312 307095 .425532
0.01 .147405 3.34889  146.356 .0132546 .0432202  .0884912  .151491 232621 332510 .451545
0.015 .331945 5.15678  155.338  .0192519 .0595841  .112452 .181853 267806 371091 .492432
0.02 590688 6.93832  159.879  .0252802 .0766099  .138369 216026 .309101 418120 543898
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2Lz HEMAZAI RFWEVE A FEE T oRBEF(r=1> a=15")
4 3 Vtip -3
n k & @00 &, (107°) L—(10 ) K, K, K, K, Ky Kg K,
T

10 0.004 .232993 .0358565 .0517545 343710 1.57087(a) 1.91366 4.64929 4.71418(a) 7.82118 7.86214(a)
0.006 .524239 .0806657 116422 343747 1.57088(a) 1.91369 4.64921 4.71425(a) 7.82101 7.86224(a)
0.008 .931991 143377 206907 343799 1.57090(a) 1.91373 4.64910 4.71433(a) 7.82077 7.86237(a)
0.01 1.45626 .223969 323161  .343865 1.57092(a) 1.91377 4.64895 4.71445(a) 7.82047 7.86255(a)

20 0.004 .232994 0716798  .206879 .174860  1.05961 1.57088(a) 2.82437 4.71414(a) 5.19122 7.86206(a)
0.006 .524241 161163  .464982 174952  1.05971 1.57090(a) 2.82445 4.71415(a) 5.19126 7.86207(a)
0.008 .931995 .286224  .825404 175079  1.05985 1.57093(a) 2.82455 4.71415(a) 519131 7.86207(a)
0.01 1.45627  .446646  1.28723 175243 1.06003 1.57096(a) 2.82468 4.71417(a) 5.19138 7.86208(a)

50 0.004 .232995 .178621 1.28693  .0704475 - 438102 1.21554 1.57088(a) 2.35200 3.82668 4.71414(a)
0.006 .524249 399999  2.87568 .0706875 - .438404 1.21584 1.57090(a) 2.35231 3.82696 4.71415(a)
0.008 .932020 .706460  5.06355 0710224 438828 1.21626 1.57095(a) 2.35273 3.82736 4.71416(a)
0.01 1.45632 1.09469  7.81586 .0714511 .439370 1.21678 1.57102(a) 2.35328 3.82787 4.71418(a)

100 0.004 .233001 .353188 5.06288 .0355386 .220486 615117 1.20100 1.57090(a) 1.97674 2.93761
0.006 .524272  .780114 11.0871 0360170 .221104 615750 1.20164 1.57102(a) 1.97745 2.93829
0.008 .932074  1.35273 18.9983 0366779 .221965 616617 1.20248 1.57128(a) 1.97848 2.93924
0.01 1.45640  2.05010 28.3642 0375124 .223064 617706 1.20350 1.57175(a) 1.97983 2.94047

500 0.004 .232945 1.33657  82.5672 .00878114 .0464921  .125811 244238 402050 599215 .835658
0.006 .523761  2.40353 127.695  .0105614 .0493800  .128805 247270 405036 602116 .838383
0.008 .930567 3.49014  158.100 .0126123 .0531886  .133036 251633 409363 606322 .842347
0.01 1.45349 457922 178.071  .0148067 .0577239  .138395 257330 415102 611946 .847700

1000 0.004 .232637  1.74492 158.089  .00630646 .0265964  .0665293  .125858 204796 303429 421755
0.006 .523165 2.83438 191.617 .00854092 .0314085  .0723732  .132190 211269 .309887 .428128
0.008 .930220 3.92558  208.459 .0108760 .0370658  .0798239  .140759 220369 319173 .437418
0.01 1.45421 5.01583  218.450 .0132503 .0432039  .0883572  .151045 231702 331041 .449500
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Aoty EEEAZALT FeEL B3 BT odRBEF(r=1> ¢=30")
4 3 Vtip -3
n k g 10 &, (107%) L—(10 ) K, K, K, K, Ky Kg K,
T

10 0.004 .217169 .0692704 .0999838 343707 1.57087(a) 1.91366 4.64929 4.71418(a) 7.82119 7.86214(a)
0.006 .488635  .155839 224918 343740 1.57088(a) 1.91368 4.64921 4.71425(a) 7.82102 7.86224(a)
0.008 .868696  .276998 399741 343786 1.57090(a) 1.91372 4.64910 4.71433(a) 7.82079 7.86237(a)
0.01 135736  .432711 .624368 343845 1.57092(a) 1.91377 4.64896 4.71445(a) 7.82049 7.86255(a)

20 0.004 217170 .138483  .399691 .174853  1.05961 1.57088(a) 2.82437 4.71414(a) 5.19122 7.86206(a)
0.006 .488640  .311386 898436 174936  1.05970 1.57090 (a) 2.82444 4.71415(a) 5.19126 7.86207(a)
0.008 .868711  .553076 1.59506  .175052  1.05983 1.57093(a) 2.82453 4.71415(a) 5.19130 7.86207(a)
0.01 1.35740 .863181  2.48796 .175200 - 1.06000 1.57097 (a) 2.82466 4.71416(a) 5.19137 7.86207(a)

50 0.004 217177  .345204  2.48741  .0704300 - 438086 1.21552 1.57088(a) 2.35199 3.82667 4.71414(a)
0.006 .488671  .773414 556161 .0706487 - .438369 1.21579 1.57093(a) 2.35228 3.82693 4.71415(a)
0.008 .868804  1.36686 9.80109 0709550 438764 1.21615 1.57103(a) 2.35269 3.82730 4.71417(a)
0.01 1.35761  2.11970 15.1438 0713488  .439268 1.21657 1.57120(a) 2.35322 3.82777 4.71420(a)

100 0.004 .217197 .683351 9.79987  .0355048 .220453 615073 1.20094 1.57097 (a) 1.97673 2.93758
0.006 .488757 1.51201 215075 .0359457 .221027 615619 1.20142 1.57136(a) 1.97747 2.93822
0.008 .869005 2.62751 36.9515 0365619 .221821 616314 1.20192 1.57227(a) 1.97863 2.93913
0.01 1.35791  3.99154 55.3226  .0373502 .222830 617116 1.20232 1.57395(a) 1.98028 2.94031

500 0.002 .0543143 .798138  55.3097 .00747272 .0446394  .123905 242269 400063 597231 .833714
0.004 216965  2.62907 162.583  .00872059 .0462982  .125115 243280 400855 597815 .833958
0.006 .486672 4.75037  251.546 .0105026 .0490506  .127347 245018 402093 598573 .834055
0.008 .862862  6.91073  310.627 .0125602 .0528088  .131069 248188 404621 600444 835114

1000 0.002 .0542410 1.31451 162.579  .00436038 .0231505  .0625672  .121676 200527 299137 .417464
0.004 215709 3.45508  310.607 .00628041 .0264065  .0655495  .124158 202506 .300707 .418660
0.006 .484207 5.61912  374.732 .00851749 .0312451  .0712882  .129769 207592 305203 .422605
0.008 .861283  7.78577  406.544 0108529 .0369462  .0788909  .138171 215887 312999 .429813
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-1 HEEARAZI PWE LB pEE T HRFHEF(r=1> a=45")
Vti _
n k & (107") &, (107%) L—p (107%) K, K, K, K, Ks K K,
T

10 0.004 .191997 .0979652 .0141402 .343702 1.57087(a) 1.91366 4.64929 4.71418(a) 7.82119 7.86214(a)
0.006  .431998 .220400 .0318102  .343728 1.57088(a) 1.91368 4.64922 4.71425(a) 7.82103 7.86224(a)
0.008 .768008  .391767  .0565383 343765  1.57090(a) 1.91371 4.64911 4.71433(a) 7.82081 7.86237(a)
0.01  1.20004 .612026 .0883145 343813 1.57092(a) 1.91376 4.64897 4.71445(a) 7.82053 7.86255(a)

20 0.004 .191999  .195864  .0565319 .174842  1.05960 1.57088(a) 2.82436 4.71414(a) 5.19122 7.86206(a)
0.006 .432007  .440463  .127094 174911  1.05968 1.57090(a) 2.82442 4.71414(a) 5.19125 7.86206(a)
0.008 .768038  .782471  .225689 175008  1.05980 1.57093(a) 2.82451 4.71415(a) 5.19129 7.86207(a)
0.01 1.20011 1.22146  .352126 175132 - 1.05994 1.57097(a) 2.82462 4.71416(a) 5.19135 7.86207(a)

50 0.004 .192011  .488498  .352056  .0704020 - 438062 1.21550 1.57089(a) 2.35197 3.82665 4.71414(a)
0.006 .432069 1.09530  .787936 0705867 - .438313 1.21572 1.57096 (a) 2.35223 3.82688 4.71416(a)
0.008 .768224  1.93774 1.39041 .0708469 438663 1.21598 1.57113(a) 2.35261 3.82720 4.71419(a)
0.01 1.20053 3.00891  2.15186 .0711843 .439107 1.21625 1.57145(a) 2.35312 3.82761 4.71424(a)

100 0.004 .192052 .968774  1.39025 .0354506 .220402 .615005 1.20085 1.57107(a) 1.97670 2.93753
0.006 .432241  2.14959  3.06198 0358306 .220906 615421 1.20110 1.57183(a) 1.97749 2.93811
0.008 .768627  3.74874 528369 0363729 .221596 .615862 1.20110 1.57367(a) 1.97883 2.93894
0.01 120113 5.71738  7.94779 0370830 .222461 616235 1.20062 1.57710(a) 1.98091 2.94004

500 0.003 .108006 2.37654 157344  .00792274 .0451555  .123910 242068 .399657 596644 .832837
0.004 .191502 3.83283  23.7537 .00861721 .0459857  .124039 241840 .399096 595793 .831570
0.005 .298065 5.39008  30.8957 .00945862 .0470968  .124360 241633 398426 594730 .830002
0.006 .427412 6.98381  36.7920 .0104019 .0485093  .125076 241706 397955 593799 .828543

1000 0.003 .106851  3.49175  36.7905 .00520115 .0242565  .0625541  .120920 1199178 297385 .415351
0.004 .188592 5.09603  45.2284  .00623616 .0260909  .0640141  .121694 .199390 297176 .414802
0.005 .293352 6.70054  50.5786 .00733889 .0283735  .0664014  .123470 200564 297868 .415117
0.006 .421568 8.30520  54.1259  .00847821 .0309696  .0695305  .126204 202707 299497 416342
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2L HEMAZAIRWEVE A FEE T RBHEF(r=1> a=60")
Vti _
7 k & (107°) &, (107 L—p(1o %) K, K, K, K, Ks K K,
T

10 0.004 159191  .119986  .0173188 .343695 1.57087(a) 1.91365 4.64930 4.71418(a) 7.82120 7.86214(a)
0.006 3.58186 .269950 0389627 343713 1.57088(a) 1.91367 4.64922 4.71425(a) 7.82105 7.86224(a)
0.008 6.36788  .479868  .0692552 343739  1.57090(a) 1.91370 4.64912 4.71433(a) 7.82084 7.86237(a)
0.01  9.95007 .749705 108188 343771 1.57092(a) 1.91374 4.64898 4.71445(a) 7.82057 7.86255(a)

20 0.004 159194 239914  .0692486 .174828  1.05959 1.57088(a) 2.82436 4.71414(a) 5.19122 7.86206(a)
0.006 3.58200 .539609  .155715 174879  1.05966 1.57090(a) 2.82441 4.71414(a) 5.19124 7.86206(a)
0.008 6.36832  .958813  .276593 174950  1.05975 1.57093(a) 2.82448 4.71415(a) 5.19128 7.86207(a)
0.01 9.95114 1.49716 431705 175043 - 1.05988 1.57097 (a) 2.82458 4.71416(a) 5.19133 7.86207(a)

50 0.004 159213 598775  .431633  .0703655 - .438030 1.21546 1.57090(a) 2.35194 3.82662 4.71414(a)
0.006 3.58293 1.34391  .967280  .0705054 - .438241 1.21562 1.57100(a) 2.35217 3.82681 4.71416(a)
0.008 6.37111 2.38084  1.70989 0707047 438532 1.21579 1.57124(a) 2.35251 3.82708 4.71420(a)
0.01 9.95750 3.70333  2.65209  .0709666 .438899 1.21588 1.57171(a) 2.35208 3.82741 4.71428(a)

100 0.004 159275 1.19032  1.70972  .0353793 .220335 614922 1.20074 1.57117(a) 1.97666 2.93746
0.006 3.58552  2.65115  3.78356 0356773 .220751 615186 1.20073 1.57232(a) 1.97748 2.93796
0.008 6.37717 4.64576  6.56798 0361176 .221308 615331 1.20019 1.57517(a) 1.97899 2.93869
0.01 9.96627  7.12453  9.94533 0367164 .221990 615201 1.19873 1.58053(a) 1.98153 2.93967

500 0.001 .0995708 .370269  2.65157 .00710412 .0441743  .123473 241833 .399633 596811 .833319
0.002 .398630  1.42467  9.94347 00734584 .0444712  .123552 241842 .399566 596676 .833067
0.003 .895261  3.00402  20.0010 .00779944 .0449239  .123279 241278 398722 595591 .831610
0.004 158240 4.90168  30.4970 .00846717 .0455709  .122699 240117 .397048 593498 .828946

1000 0.001 .0996573 .712333  9.94341  .00367296 .0222367  .0617842  .120950 .199862 298514 .416886
0.002 .395596  2.45079  30.4964 .00423367 .0227869  .0613626  .120111 198677 297113 415275
0.003 .874165 452322  47.3573  .00512761 .0238860  .0611240  .118999 1196928 294949 412763
0.004 152872 6.63384  57.8448 00617231 .0256517  .0620640  .118883 .196085 293610 .411048
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2L HEMAZAIRWMEVE A REE T ORBEF(r=1> a=75")
Vti _
7 k & (10°) &, (107%) L—p(1o %) K, K, K, K, Ks Ksg K,
T

10 0.004 120988  .133831 .0193175 .343687 1.57087(a) 1.91365 4.64930 4.71418(a) 7.82121 7.86214(a)
0.006 2.72229 301112 0434614 343696 1.57088(a) 1.91367 4.64923 4.71425(a) 7.82107 7.86224(a)
0.008 4.83976  .535292  .0772574 343708 1.57090(a) 1.91369 4.64913 4.71433(a) 7.82087 7.86237(a)
0.01 7.56239 .836356 120700 343723 1.57092(a) 1.91372 4.64900 4.71445(a) 7.82063 7.86255(a)

20 0.004 1.20992 267629  .0772516 .174811  1.05958 1.57088(a) 2.82435 4.71414(a) 5.19121 7.86206(a)
0.006 2.72246  .602055  .173753 174841  1.05963 1.57090(a) 2.82439 4.71414(a) 5.19123 7.86206(a)
0.008 4.84031 1.07005  .308735 .174883  1.05970 1.57093(a) 2.82445 4.71415(a) 5.19126 7.86206(a)
0.01 7.56372 1.67140  .482078 174938 - 1.05980 1.57097(a) 2.82452 4.71416(a) 5.19130 7.86206(a)

50 0.004 121015 .668484  .482015 .0703228 437993 1.21542 1.57090(a) 2.35190 3.82658 4.71414(a)
0.006 272363 150213  1.08182 0704101 .438157 1.21553 1.57102(a) 2.35209 3.82674 4.71416(a)
0.008 4.84380  2.66550 191635 .0705370 .438382 1.21559 1.57132(a) 2.35238 3.82694 4.71421(a)
001 757166 4.15461  2.98011 0707082 .438661 1.21552 1.57191(a) 2.35279 3.82719 4.71431(a)

100 0.004 1.21092 1.33266  1.91621 .0352951 .220258 .614832 1.20063 1.57124(a) 1.97660 2.93738
0.006 2.72687 2.98161  4.26491 0354939 .220575 614945 1.20039 1.57270(a) 1.97740 2.93779
0.008 4.85134 525596  7.45883 0358065 .220983 .614804 1.19935 1.57639(a) 1.97903 2.93839
0.01 758219 811670  11.3912 0362605 .221459 614181 1.19700 1.58348(a) 1.98195 2.93922

500 0.001 .0757132 415405  2.97964 .00707818 .0441499  .123443 241800 .399598 596774 .833279
0.002 .303269 1.62313  11.3894 .00725456 .0443646  .123361 241618 399312 596396 .832748
0.0025 473408 2.48620  17.1154 .00741641 .0445017  .123093 241199 398746 595706 .831861
0.003 .679771 3.48824  23.4115 .00763826 .0446579  .122624 240485 .397803 594575 830452

1000 0.001 .0758172 .811561  11.3894  .00362732 .0221834  .0616888  .120839 199738 298382 416746
0.002 .298516 2.89324  36.2410 .00413243 .0225406  .0606359  .119228 197673 296043 414143
0.0025 457932  4.14845  47.5851 .00454687 .0228868  .0599396  .118028 1196109 294259 412171
0.003 .645894 544045  56.5891  .00502734 .0234253  .0595231  .117027 194724 292633 410357
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+

Lo A

N

B w2 R T RS (r=1> a=90")

=~ =
-5 -3 Vtip -2
n k gy (107°) & (107%) :(10 ) K, K, K, K, K K K,
10 0.004 799911  .138557  .0199998 343679  1.57087(a) 1.91365 4.64930 4.71418(a) 7.82122 7.86214(a)
0.006  1.79985  .311759 .0449992 343677 1.57088(a) 1.91366 4.64923 4.71425(a) 7.82109 7.86224(a)
0.008 3.19986  .554252  .0799975 343674  1.57090(a) 1.91368 4.64914 4.71433(a) 7.82091 7.86237(a)
0.01 5.00003  .866046 124994 343670 1.57092(a) 1.91370 4.64902 4.71445(a) 7.82068 7.86255(a)
20 0.004 .799949 277114  .0799932 .174793  1.05956 1.57088(a) 2.82434 4.71414(a) 5.19121 7.86206(a)
0.006 1.80004 .623516  .179965 .174801  1.05960 1.57090(a) 2.82437 4.71414(a) 519122 7.86206(a)
0.008 3.20045 1.10850  .319889 174811  1.05965 1.57093(a) 2.82441 4.71415(a) 519124 7.86206(a)
0.01 5.00146 1.73208  .499725 174826 - 1.05971 157097 (a) 2.82446 4.71416(a) 5.19127 7.86206(a)
50 0.004 .800204 .692777  .499678  .0702768 437953 1.21538 1.57090(a) 2.35186 3.82655 4.71414(a)
0.006 1.80129 155871  1.12331 0703070~ . 438068 1.21543 1.57103(a) 2.35201 3.82666 4.71417(a)
0.008 3.20420 2.77081  1.99439 (0703545 .438223 1.21541 1.57135(a) 2.35223 3.82680 4.71422(a)
0.01 5.01000 4.32854  3.11046 0704248 .438412 1.21523 1.57200(a) 2.35257 3.82696 4.71432(a)
100 0.004 .801032 1.38534  1.99428 .0352036 .220177 614745 1.20053 1.57127 1.97653 2.93730
0.006 1.80479  3.11508  4.46722 0352910 .220389 614728 1.20013 1.57288 1.97726 2.93760
0.008 3.21229 552865  7.88019  .0354544 .220646 614359 1.19875 1.57704 1.97887 2.93806
001 5.02076 8.60877  12.1597 .0357312 .220916 613344 1.19577 1.58523 1.98193 2.93871
500 0.001 .0500975 .432814  3.11011 .00704972 .0441242  .123414 241769 .399566 596740 .833244
0.002 .200817 1.72159  12.1583 00714860 .0442553  .123200 241437 399113 596183 .832514
0.0025 .313142 2.66832  18.5342  .00726241 .0443213 122774 240833 .398338 595264 831370
0.003 448275 3.79060 257176 .00743838 .0443815  .122046 239816 .397053 593764 829553
1000 0.001 .0502041 .860795  12.1582  .00357433 .0221288  .0616084  .120749 1199640 298279 416639
0.002 .194123 3.21654  40.7207  .00400094 .0222722  .0599363  .118425 196788 295121 413183
0.0025 .290777 4.68882  54.0274  .00440751 .0224722 0587409  .116668 194632 292733 410601
0.003 .398359 6.21305  64.2909 .00489484 .0228875  .0578803  .115176 1192739 290593 408272
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214 HEMAZAI FWEVE A FEE T RBEF(r=15> a=0")
Vti
n k g (107°) & L—p K, K, K, K, Ks K K,
T
10 0.01 .198500 0 0 343973  1.57092(a) 1.91382 4.64892 4.71445(a) 7.82035  7.86255(a)
0.02 .794084 0 0 .344846 1.57111(a) 1.91435 4.64763 471536 (a) 7.81756 7.86388 (a)
0.04 3.17769 0 0 348310  1.57186(a) 1.91650 464279 4.71870(a) 7.80763  7.86804(a)
0.06 7.15492 0 0 .353985 1.57313(a) 1.92007 4.63552 4.72348(a) 7.79328 7.87272(a)
20 0.01 .198500 0 0 175475 1.06020 1.57096 (a) 2.82480 4.71417(a) 5.19144  7.86208(a)
0.02 794084 0 0 177520 1.06221 1.57127(a) 2.82627 4.71427(a) 5.19217  7.86213(a)
0.04 3.17769 0 0 .185453 1.07019 1.57252(a) 2.83214 4.71467 (a) 5.19509 7.86236 (a)
0.06 7.15492 0 0 197894  1.08337 1.57461(a) 2.84192 4.71534(a) 5.20000  7.86273(a)
50 0.01 .198500 0 0 0720301  .439880 121732 1.57096 (a) 2.35376 3.82833  4.71417(a)
0.02 794084 0 0 0770980 445886 1.22338 1.57125(a) 2.35974 3.83396  4.71426(a)
0.04 3.17769 0 0 0945541 469124 1.24727 1.57241(a) 2.38351 3.85639  4.71466(a)
0.06 7.15492 0 0 117702 505425 1.28599 1.57436(a) 2.42258 3.89351  4.71531(a)
100 0.01 .198500 0 0 0385945 224102 .618898 1.20494 1.57096(a) 1.98070  2.94156
0.02 794084 0 0 0473812  .236000 631585 1.21823 1.57124(a) 1.99418  2.95499
0.04 3.17769 0 0 0721063  .278366 679633 1.26977 1.57240(a) 2.04709  3.00805
0.06 7.15492 0 0 .0999008  .336839 751962 1.35058 1.57434(a) 2.13195  3.09426
500  0.01 .198500 0 0 0172021  .0614083  .143445 263719 422648 620545  .857542
0.02 794084 0 0 0316424  .0955023  .189772 319172 484211 686184  .925973
0.04 3.17769 0 0 0610727  .172703 .305993 471303 666924 0.893468  1.15254
0.06 7.15492 0 0 0905376  .252467 430045 .639373 877838 1.14394  1.43827
1000  0.01 .198500 0 0 0158242  .0477558  .0949072  .159645 242235 343339  .463416
0.02 794084 0 0 0305566  .0863532  .153022 235739 .333668 447131 576950
0.04 3.17769 0 0 0601094  .166457 278177 405893 548602 704779 874116
0.06 7.15492 0 0 0896171  .247409 406028 .580433 771135 975828  1.19320
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L OEHE AR AT FmE B FEE T YRS F(r=15 a=5")

T =
-3 -3 Vtip -3
n k & @107°) & (107 ?(10 ) K, K, K, K, K K K,
10 0.005 .0494824 .0282946  .0408368 343753 1.57088(a) 1.91368 4.64925 4.71421(a) 7.82108 7.86218(a)
0.01  .197935 113080 163138 343971 1.57092(a) 1.91382 4.64892 4.71445(a) 7.82035 7.86255(a)
0.02  .791827 450766 .649227 344841 1.57111(a) 1.91435 4.64763 4.71536(a) 7.81757 7.86389(a)
0.03 1.78193 1.00848 1.44847 346285 1.57142(a) 1.91524 4.64556 471681 (a) 7.81324 7.86581(a)
20 0.005 .0494824 .0565259  .163093 174959  1.05970 1.57089(a) 2.82444 4.71414(a) 5.19126 7.86206(a)
0.01 .197936  .225155 .648508 175473 1.06020 1.57096 (a) 2.82480 4.71417(a) 5.19144 7.86208(a)
0.02 .791831  .885872  2.53403 177511 1,06220 1.57128(a) 2.82627 4.71426(a) 5.19217 7.86213(a)
0.03 178195 1.94115  5.49004 .180854 . 1.06552 1.57180(a) 2.82871 4.71442(a) 5.19339 7.86221(a)
50 0.005 .0494825 140220  1.00833  .0707017 438364 1.21580 1.57089(a) 2.35226 3.82692 4.71414(a)
0.01 .197937 546082  3.88463  .0720245 . 439874 1.21731 1.57097(a) 2.35376 3.82833 4.71417(a)
0.02 .791843  1.98428  13.5413  .0770825 *,445857 1.22323 1.57144(a) 2.35976 3.83392 4.71429(a)
0.03 178196 3.91814  25.0925  .0848175 455650 1.23290 1.57236(a) 2.36976 3.84323 4.71453(a)
100 0.005 .0494829 .272974  3.88359  .0360421 .221021 615673 1.20158 1.57090(a) 1.97732 2.93819
0.01 .197939  .991225  13.5281  .0385867 .224088 .618855 1.20485 1.57114(a) 1.98075 2.94155
0.02 .791821 3.01351 356750  .0473706 235948 .631344 1.21758 1.57239(a) 1.99455 2.95498
0.03 178184  5.17548 51.2390  .0590437 254476 651667 1.23856 1.57386(a) 2.01728 2.97726
500 0.005 .0494807 .817670  44.3501  .0106024 .0489976  .128676 247355 405335 602621 .839187
0.01 .197920 1.88557  66.1259  .0172010 .0613954  .143356 263512 422306 620056 .856854
0.02 .791934 3.99912  76.9430  .0316414 .0954978  .189728 .319005 483819 685449 924684
0.03 178268 6.08649  80.4174  .0463356 .133498 246030 .391438 569118 780407 1.02667
1000 0.005 .0494786 .942627  66.1187  .00860106 .0307005  .0716908  .131795 211248 310231 .428825
0.01 .197962 199825  76.9150  .0158237 .0477536  .0948853  .159564 242052 343020 .462936
0.02 .792371  4.05799  82.0756  .0305562 .0863526  .153016 235713 .333588 446949 576597
0.03 178397 6.01549  83.8255  .0453331 .126216 215013 .319740 439096 572342 719773

76



izt - HEMAZRAIRF@EVE FEE T RS (r=15> ¢=10")

-3 -3 Vtip -3
n k  20(107) & (107°) - (107) K, K, K, K, Ky K K,
T

10 0.005 .0490596 .0563741 .0813632 .343753 1.57088(a) 1.91368 4.64925 4.71421(a) 7.82108 7.86218(a)
0.01  .196245 .225304 325040  .343968 1.57092(a) 1.91381 4.64892 4.71445(a) 7.82036 7.86255(a)

0.015 .441571 506213 7129800 344327 1.57100(a) 1.91404 4.64838 4.71483(a) 7.81918 7.86312(a)

0.02  .785067 .898152 1.29361  .344828 1.57111(a) 1.91435 4.64764 4.71536(a) 781758 7.86389(a)

20 0.005 .0490597 .112623 324951 174957  1.05970 1.57089(a) 2.82444 4.71414(a) 5.19125 7.86206(a)
0.01 .196246  .448625  1.29219 175465  1.06020 1.57096 (a) 2.82480 4.71417(a) 519144 7.86208(a)
0.015 .441576  1.00250 2.87930  .176309 1.06102 1.57110(a) 2.82540 4.71421(a) 5.19174 7.86210(a)
0.02 .785081  1.76544 505037 177484 - 1.06217 1.57128(a) 2.82626 4.71426(a) 5.19216 7.86212(a)

50 0.005 .0490602 .279401  2.00925 .0706971- 438359 1.21580 1.57089(a) 2.35226 3.82692 4.71414(a)
0.01 .196251  1.08843  7.74345 (0720079~ 439855 1.21726 1.57102(a) 2.35375 3.82831 4.71418(a)
0.015 441598  2.34914  16.4217 0741434 442333 1.21961 1.57136(a) 2.35626 3.83061 4.71425(a)
0.02  .785127 3.95809 27.0172 0770360  .445772 1.22277 1.57201(a) 2.35980 3.83382 4.71438(a)

100 0.005 .0490615 .544079 7.74139  .0360338 .221012 .615657 1.20155 1.57094 1.97732 2.93818
0.01 .196260  1.97723 26.9912  .0385634  .224046 .618727 1.20457 1.57167 1.98087 2.94153

0.015 .441595  3.90304 49.9992  .0424474 229008 .623708 1.20927 1.57342 1.98700 2.94712

0.02 .785042  6.01783 71.2332  .0473385  .235792 .630623 1.21568 1.57579 1.99567 2.95497

500 0.005 .0490526  1.63324 88.5459  .0105966  .0489579 128494 .247069 404953 602151 .838591
0.01 .196181  3.76742 131.904 .017197/5 .0613566 .143089 .262894 421296 618625 .854865

0.015 .441578  5.88407 146.430  .0243492  .0775561 .164368 .287590 447903 646167 .882631

0.02  .785486  7.99105 153.391 .0316382  .0954838 .189594 .318503 482645 683263 .920925

1000 0.005 .0490439  1.88339 131.889  .00859928 .0306811 .0715578 131491 210766 309586 .428027
0.01 .196348  3.99293 153.335 .0158221 .0477466 .0948190 159319 241501 342069 .461519

0.015 .442307 6.07260 160.161  .0231753 .0667503 123010 195661 284370 389811 512762

0.02  .787232  8.10983 163.575  .0305546  .0863505 .152998 .235631 333346 446397 575528
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2z HENFARLIRSE AT FEET GRFEH I (r=15> a=15")
Vti _
7 k & (107°) &, (107%) L—p(1o %) K, K, K, K, Ks Ksg K,
T

10 0.004 .0309495 .0537813 .0776251 .343726 1.57087(a) 1.91367 4.64929 4.71418(a) 7.82116 7.86214(a)
0.006 .0696370 .120981 174598 343782 1.57088(a) 1.91370 4.64920 4.71425(a) 7.82097 7.86224(a)
0.008 .123800 .215010 310253 343861 1.57090(a) 1.91375 4.64908 4.71433(a) 7.82070 7.86237(a)
0.01 .193441 .335818 484481 343962 1.57092(a) 1.91381 4.64892 4.71445(a) 7.82036 7.86255(a)

20 0.004 .0309496 .107488  .310199 .174894  1.05964 1.57088(a) 2.82439 4.71414(a) 5.19123 7.86206(a)
0.006 .0696373 .241584  .696872 175027  1.05977 1.57090(a) 2.82449 4.71415(a) 5.19128 7.86207(a)
0.008 .123801  .428829  1.23621 175214  1.05995 1.57093(a) 2.82462 4.71415(a) 5.19135 7.86207(a)
0.01 .193443 668737  1.92625 175453 1.06019 1.57097(a) 2.82479 4.71417(a) 5.19143 7.86208(a)

50 0.004 .0309500 .267421  1.92566 .0705333 - .438175 1.21561 1.57088(a) 2.35207 3.82675 4.71414(a)
0.006 .0696391 597455  4.28994 0708799 - .438569 1.21600 1.57092(a) 2.35247 3.82711 4.71415(a)
0.008 .123807 1.05181 7.52242 0713630 439120 1.21652 1.57098 (a) 2.35302 3.82762 4.71416(a)
0.01 .193456 1.62331  11.5507 0719802 .439825 1.21718 1.57110(a) 2.35374 3.82828 4.71419(a)

100 0.004 .0309512 525825  7.52113 .0357094 .220635 615265 1.20115 1.57093(a) 1.97691 2.93777
0.006 .0696442 1.15128  16.2826 0363965 .221438 616069 1.20193 1.57116(a) 1.97785 2.93865
0.008 .123819 1.97390  27.4868 0373406 .222553 617158 1.20294 1.57167(a) 1.97923 2.93989
0.01 .193475 2.95281  40.3241 0385245 .223976 618517 1.20413 1.57254(a) 1.98108 2.94148

500 0.004 .0309468 1.79896  106.459  .00946359 .0472001  .126459 244862 402637 599760 .836128
0.006 .0695981 3.08931  152.668 .0118082 .0508952  .130344 248780 406467 .603445 839546
0.008 .123703  4.36918  180.195 .0144315 .0556872  .135817 254481 412137 608946 844717
0.01 .193296 5.64182  196.988 .0171916 .0612918  .142645 261880 419662 616350 .851783

1000 0.004 .0309252 2.18435  180.181 .00721610 .0278460  .0679212  .127287 206199 304787 423059
0.006 .0695996 3.45494  207.897 .0100128 .0337441  .0753004  .135456 214650 313264 431442
0.008 .123827 4.72050  221.085 .0128992 .0405083  .0844469  .146246 226329 325330 .443605
0.01 .193667 5.98046  228.768 .0158194 .0477350  .0947077  .158910 240586 340509 .459239
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ZOREVAR AT PR B BT R S (r=15> «=30")

-4 -3 Vtip -2
n k & (107") &y (107°) L_ (20™) K, K, K, K, Ky Ks K,
T

10 0.004 .285759  .103900  .0149964 343721  1.57087(a) 1.91366 4.64929 4.71418(a) 7.82117 7.86214(a)
0.006 .642965 .233728 0337319 343771 1.57088(a) 1.91370 4.64920 4.71425(a) 7.82099 7.86224(a)
0.008 1.14307 415401 0599427 343842 1.57090(a) 1.91374 4.64908 4.71433(a) 7.82072 7.86237(a)

0.01  1.78607 .648832 0936101  .343932 1.57092(a) 1.91380 4.64893 4.71445(a) 7.82039 7.86255(a)

20 0.004 285761  .207670  .0599330 .174884  1.05963 1.57088(a) 2.82438 4.71414(a) 5.19123 7.86206(a)
0.006 .642976  .466801  .134661  .175004  1.05975 1.57090(a) 2.82447 4.71414(a) 5.19127 7.86206(a)
0.008 1.14310 .828735  .238931 175173  1.05992 1.57093(a) 2.82460 4.71415(a) 519134 7.86207(a)
0.01 1.78615 129263  .372394 175389 - 1.06014 1.57097 (a) 2.82476 4.71416(a) 5.19142 7.86207(a)

50 0.004 .285776  .516920  .372289  .0705071- 438152 1.21558 1.57089(a) 2.35205 3.82673 4.71414(a)
0.006 .643045  1.15569  .830125 0708225 438516 1.21591 1.57097(a) 2.35243 3.82706 4.71416(a)
0.008 1.14331  2.03651  1.45737 0712644 439022 1.21632 1.57115(a) 2.35296 3.82753 4.71419(a)
0.01 178662  3.14662 224101 0718327 .439667 1.21677 1.57149(a) 2.35367 3.82812 4.71425(a)

100 0.004 .285821  1.01811 1.45714  .0356599  .220585 .615190 1.20103 1.57109 1.97691 2.93772
0.006 .643236  2.23459 3.16418  .0362954  .221318 .615832 1.20151 1.57189 1.97795 2.93855

0.008 1.14376  3.84233 5.35981  .0371829  .222328 .616599 1.20183 1.57374 1.97965 2.93973

0.01 178734  5.76488 7.88899  .0383144  .223606 .617430 1.20185 1.57696 1.98213 2.94126

500 0.002 .0714904 1.15266 7.88670  .00766574 .0447961 .123986 242326 400093 597237 .833677
0.004 .285616  3.54846 20.9805  .00940468 .0469252 125366 .243308 400674 597445 .833320
0.006 .641279  6.11430 30.0040  .0117623  .0504960 .128400 .245619 402257 598330 .833313
0.008 1.13885  8.65675 35.2837  .0143953  .0552836 .133486 .250091 405913 601122 .835091

1000 0.002 .0714036 1.77418 20.9799  .00470244 .0234641 .0626937 121696 .200456 299002 417269
0.004 .284703  4.32794 35.2810  .00719798 .0276442 .0667603 125121 203192 301152 .418895
0.006 .641188  6.85030 40.5251  .00999761 .0336000 0742047 132746 210299 307548 424599
0.008 1.14344  9.36264 42,9987  .0128846  .0404149 .0836039 143625 221421 318236 .434627
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Zzte ERARAT FeE 27 REE T GdRBAE S (r=15> a=45")
-4 -3 Vtip -2
n k g (10™) &, (107%) L—(10 ) K, K, K, K, K K K,
T

10  0.004 .248001  .146941  .0212090  .343713 1.57087(a)  1.91366 464929 4.71418(a) 7.82118 7.86214(a)
0.006 .558010 .330565 .0477086  .343754 1.57088(a)  1.91369 4.64921 4.71425(a) 7.82100 7.86224(a)
0.008 .992037 .587540  .0847861  .343811 1.57090(a)  1.91373 4.64909 4.71433(a) 7.82076 7.86237(a)
0.01 1.55010 .917769 132420 343884 1.57092(a)  1.91378 4.64895 4.71445(a) 7.82045 7.86255(a)

20 0.004 .248005 .293732  .0847741  .174867 1.05962 1.57088(a) 2.82438 4.71414(a) 5.19123 7.86206(a)
0.006 .558031  .660372 .190520 174967 1.05972 1.57090(a) 2.82445 4.71414(a) 5.19127 7.86206(a)
0.008 .992104  1.17269 .338153 175107 1.05987. 1.57093(a) 2.82456 4.71415(a) 5.19132 7.86206(a)
0.01 155026 1.82971 527260 175287 1.06006 ~1.57097(a) 2.82471 4.71416(a) 5.19139 7.86206(a)

50 0.004 .248034 .731720 527129  .0704654 438115 1.21554 1.57091(a) 2.35202 3.82669 4.71414(a)
0.006 .558170 1.63777 1.17709  .0707307- . 1438431 1.21578 1.57104(a)  2.35236  3.82698 4.71417(a)
0.008 .992520  2.89042 2.07049  .0711059 438867 1.21602 1.57138(a)  2.35286  3.82738 4.71422(a)
0.01 155120 4.47432  3.19124  .0715945 439418 1.21618 1.57205(a)  2.35355  3.82787 4.71433(a)

100 0.004 .248125  1.44503 2.07020  .0355805 220507 615076 1.20086 1.57130(a) 1.97689 2.93765
0.006 558553  3.18433  4.51787  .0361312 221131 615479 1.20089  1.57292(a) 1.97807  2.93839
0.008 .993424 550164  7.69684  .0369233  .221973 615765 1.20024 1.57670(a) 1.98022  2.93946
0.01 155261  8.29579 11.3931  .0379644  .223022 615795 1.19858  1.58334(a) 1.98367  2.94090

500 0.003 .139610 3.33394  21.4531 .00832692 .0454066 123645 241572 398947 595752  .831679
0.004 247562 5.19859  30.7060 .00930348 .0464778 123670 240997 397844 594204  .829546
0.005 .385611  7.10727  38.1086  .0104433  .0479552 124184 240736 396936 592763  .827492
0.006 553756  9.01112 43.7125  .0116840  .0498366 125387 241080 396574 591815  .825942

1000 0.003 .138435 4.50532  43.7104 .00584218 .0249203  .0627121 120621 198530  .296494 414262
0.004 245339 6.39048  51.0738 .00716734 .0273072  .0649396 122034 199241  .296668 414017
0.005 .383287 8.26164  55.4241  .00855346 .0301769  .0682729 124779 201274 298110  .415002
0.006 .553007 10.1272  58.2072 .00997229 .0333560  .0724036 .128708 204555 300774  .417182
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LI REVEAZ AT PwE B FiE T RBFHEF(r=15> a=60")
Vti _
k & @10™*) &, 1073 L—p (1072) K, K, K, K, K K K,
T
0.004 .198793 179973 0259771 343703 1.57087(a) 1.91366 4.64929 4.71418(a) 7.82119 7.86214(a)
0.006 .447293 404895  .0584381 343731  1.57088(a) 1.91368 4.64922 4.71425(a) 7.82103 7.86224(a)
0.008 .795210  .719706  .103864 343771  1.57090(a) 1.91372 4.64911 4.71433(a) 7.82080 7.86237(a)
0.01 1.24256  1.12432 162236 .343822  1.57092(a) 1.91376 4.64897 4.71445(a) 7.82052 7.86255(a)
20 0.004 .198799  .359815  .103852 .174845  1.05960 1.57088(a) 2.82437 4.71414(a) 5.19122 7.86206(a)
0.006 .447324 809133  .233468 174918  1.05969 1.57090(a) 2.82443 4.71414(a) 5.19125 7.86206(a)
0.008 .795309  1.43733 414557 175021  1.05980 1.57093(a) 2.82452 4.71415(a) 519130 7.86206(a)
0.01 1.24280  2.24357 646744 175154 1.05995 1.57098(a) 2.82464 4.71416(a) 5.19136 7.86205(a)
50 0.004 .198842  .897266  .646613  .0704108 - 438067 1.21548 1.57092(a) 2.35198 3.82665 4.71415(a)
0.006 .447534  2.01131  1.44665 .0706099 - .438321 1.21562 1.57112(a) 2.35227 3.82688 4.71418(a)
0.008 .795936  3.55683  2.55122 0708963 438668 1.21568 1.57162(a) 2.35272 3.82719 4.71426(a)
0.01 1.24423 5.51964 3.94454 0712769  .439099 1.21550 1.57262(a) 2.35337 3.82756 4.71442(a)
100 0.004 .198980 1.77823  2.55092  .0354753 .220405 .614938 1.20067 1.57153(a) 1.97685 2.93755
0.006 .448113 3.93982 560471 0359105 .220891 615063 1.20019 1.57400(a) 1.97815 2.93818
0.008 .797297 6.85215  9.62555 0365677 .221521 614785 1.19846 1.57993(a) 1.98079 2.93911
0.01 1.24628 10.4061  14.3658 0374757 .222275 .613860 1.19495 1.59043(a) 1.98539 2.94039
500 0.001 .0124417 551847  3.94359  .00713528 .0441953  .123472 241825 .399619 596790 .833288
0.002 .0498478 2.08080  14.3625 .00749782 .0445298  .123336 241523 .399149 596174 832430
0.003 .111919  4.25027  27.4813 .00818433 .0450453  .122528 240164 397282 593888 .829537
0.004 .197757 6.69837  39.5492  .00915509 .0458747  .121541 238260 394619 590640 825581
1000 0.001 .0124619 1.04039  14.3624 .00374895 .0222661  .0616767  .120794 .199664 298290 .416636
0.002 .0494384 3.34911  39.5483 .00457764 .0229389  .0607865  .119196 1197503 295781 413801
0.003 .109668 5.85810  55.9504 .00578511 .0244655  .0608303  .118068 .195568 293314 410915
0.004 193409 8.33265  64.7602 .00712348 .0268352  .0626337  .118602 1195239 292390 409558
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221 HEMAZRAI RPWEVE A FEE T ORBEF(r=15> a=75")
Vti _
7 k & (10°) &, (107%) L—p(1o %) K, K, K, K, Ks Ksg K,
T

10 0.004 1.41488 .200743  .0289755 343692  1.57087(a) 1.91365 4.64930 4.71418(a) 7.82120 7.86214(a)
0.006 3.18358  .451651 0651887  .343705 1.57088(a) 1.91367 4.64923 4.71425(a) 7.82106 7.86224(a)
0.008 5.65995  .802882 115875 343724 1.57090(a) 1.91370 4.64912 4.71433(a) 7.82086 7.86237(a)
0.01 8.84416 1.25440 181024 343749 1.57092(a) 1.91373 4.64899 4.71445(a) 7.82060 7.86255(a)

20 0.004 141496  .401411  .115865 .174820  1.05958 1.57088(a) 2.82435 4.71414(a) 5.19121 7.86206(a)
0.006 3.18398 .902921  .260568 .174862  1.05964 1.57090(a) 2.82440 4.71414(a) 5.19124 7.86206(a)
0.008 566119 1.60456  .462908 174921  1.05973 1.57093(a) 2.82447 4.71415(a) 5.19128 7.86206(a)
0.01 884715 250583  .722637 174997 - 1.05983 1.57098(a) 2.82456 4.71415(a) 5.19132 7.86205(a)

50 0.004 1.41550 1.00220  .722528  .0703470- 438011 1.21542 1.57093(a) 2.35193 3.82660 4.71415(a)
0.006 3.18659 2.25048  1.62014 0704678 .438195 1.21546 1.57118(a) 2.35216 3.82677 4.71419(a)
0.008 5.66902  3.98939 2.86597 0706477 .438440 1.21534 1.57181(a) 2.35254 3.82698 4.71429(a)
0.01 8.86496 6.20953  4.44812 0708965 .438735 1.21486 1.57307 (a) 2.35311 3.82722 4.71449(a)

100 0.004 1.41722 1.99454  2.86571 .0353506 .220289 614793 1.20047 1.57170(a) 1.97677 2.93743
0.006 3.19387 4.44822  6.34880  .0356431 .220619 614646 1.19956 1.57488(a) 1.97813 2.93792
0.008 5.68599  7.80121  11.0163 0361261 .221012 .613820 1.19683 1.58269(a) 1.98115 2.93867
0.01 888954 119584  16.6242 0368527 .221430 611928 1.19161 1.59680(a) 1.98682 2.93976

500 0.001 .0886451 .620857  4.44731 .00709709 .0441582  .123422 241770 .399559 596726 .833217
0.002 .355552 239131  16.6211 .00737310 .0443605  .122979 241098 .398660 595634 .831812
0.0025 554825 3.61686  24.4522 .00763597 .0444769  .122296 240118 .397400 594146 .829984
0.003 .795804  4.99501  32.5427 .00799298 .0446213  .121330 238719 .395619 592070 .827510

1000 0.001 .0888877 1.19565  16.6210 .00368659 .0221814  .0614983  .120583 199426 298036 .416365
0.002 .348595 3.99716  47.2665 .00447598 .0225720  .0596109  .117788 1195925 294117 412061
0.0025 534911 554461  58.4738 .00506404 .0230877  .0588892  .116401 1194095 292013 .409741
0.003 .757671 7.08424  66.3697 .00570761 .0238941  .0587470  .115531 192783 290414 407928
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2L HEMAZAI FWEVEA FEE T RBEF(r=15> a=90")
Vti _
7 k & (10°) &, (107%) L—p(1o %) K, K, K, K, Ks Ksg K,
T

10  0.004 .799927  .207835  .0299998 343679  1.57087(a) 1.91365 4.64930 4.71418(a) 7.82122 7.86214(a)
0.006  1.79993  .467638 0674988 343677 1.57088(a) 1.91366 4.64923 4.71425(a) 7.82109 7.86224(a)
0.008 3.20011  .831377  .119996 343674  1.57090(a) 1.91368 4.64914 4.71433(a) 7.82091 7.86237(a)
0.01 5.00064  1.29907 187490 343671 1.57092(a) 1.91370 4.64902 4.71445(a) 7.82068 7.86255(a)

20 0.004 .800011  .415670  .119990 .174793  1.05956 1.57088(a) 2.82434 4.71414(a) 5.19121 7.86206(a)
0.006 1.80035 .935273  .269947 174801  1.05960 1.57090(a) 2.82437 4.71414(a) 519122 7.86206(a)
0.008 3.20144 1.66274 479828 174813  1.05965 1.57093(a) 2.82441 4.71415(a) 5.19125 7.86206(a)
0.01 500385 259808  .749570 174829 - 1.05971 1.57098(a) 2.82447 4.71415(a) 5.19128 7.86205(a)

50 0.004 .800586  1.03915  .749498  .0702781 437952 1.21536 1.57094(a) 2.35187 3.82654 4.71415(a)
0.006 1.80316 2.33792  1.68475 0703135 . .438061 1.21532 1.57120(a) 2.35204 3.82664 4.71419(a)
0.008 3.20987  4.15539 2.99040 .0703752 .438200 1.21505 1.57188(a) 2.35233 3.82676 4.71430(a)
0.01 502306 6.48969  4.66122 (0704751 .438357 1.21436 1.57328(a) 2.35279 3.82687 4.71452(a)

100 0.004 .802448 2.07760  2.99023 .0352140 .220167 .614656 1.20032 1.57177(a) 1.97667 2.93730
0.006 1.81104 4.66797  6.68756  .0353429 .220337 614290 1.19909 1.57532(a) 1.97797 2.93764
0.008 3.22810 8.26754  11.7482 0356146 .220490 .613028 1.19568 1.58431(a) 1.98111 2.93818
0.01 504783 12.8203  17.9801 .0361062 .220567 610327 1.18916 1.60109(a) 1.98747 2.93903

500 0.001 .0502277 .648908  4.66066 .00705477 .0441193  .123377 241721 .399507 596672 .833160
0.002 .201893 256381  17.9777 .00722366 .0441871  .122676 240754 398276 595220 .831351
0.0025 .314261 3.93783  26.9195 .00743089 .0441828  .121667 239394 .396589 593272 .829019
0.003 447767 551810  36.3646 .00774664 .0441672  .120206 237434 .394187 590546 .825864

1000 0.001 .0504732 1.28190  17.9776  .00361187 .0220947  .0613474  .120412 199237 297838 416158
0.002 191177 451428  53.6436  .00434099 .0221568  .0584298  .116472 1194500 292648 410551
0.0025 .283431  6.34013  66.3355 .00494287 .0225120  .0571632  .114502 1192068 289934 407619
0.003 .388229 815303  74.7254 .00560584 .0232181  .0566295  .113203 1190324 287893 405356
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2z LN REE LT FEA LS ST ERIFS (r=1> 7=38)
a k K; K, K, (a) K, Ky Ks (a)
0 0 0923781 573449 157086 1.58182 3.03502 4.71413
0.01 0933104 574596 157093 1.58297 3.03606 4.71416

0.02 0960486 .578022 157116 1.58637 3.03918 4.71424

0.03 100433 583687 157158 1.59197 3.04436 4.71438

0.04 106241 591528 157221 159975 3.05162  4.71457

0.05 113232 601458 1.57305 1.60967 3.06092 4.71483

0.06 121175 613377 157410 1.62169 3.07226 4.71514

5° 0.01 0933074 574593 157087 1.58302 3.03606 4.71416
0.02 0960381 .578009 1.57056 1.58697 3.03917 4.71423

0.025 .0980332 .580557 157023 1.59003 3.04150 4.71427

0.03 100414 583656  1.56983 1.59376  3.04435 4.71432

10° 0.005  .0926090 .573734 157086 1.58212 3.03528 4.71414
0.01 0932982 574585 157071 1.58318 3.03605 4.71416

0.015 .0944361 575999 1.57013 1.58528 3.03734 4.71417

0.02 0960067 577971 156900 1.58854 3.03914 4.71418

15° 0.004  .0925234 573629 157086 1.58202 3.03518 4.71414
0.006  .0927048 573854 157082 158230 3.03539 4.71414

0.008  .0929582 .574168..°1.57070 1.58275 3.03567 4.71415

0.01 0932831 574571157046 1.58343 3.03604 4.71415

30° 0.004  0.0925101 .573618  1.57082 - 1.58205 3.03517 4.71414
0.006  .0926750 .573828 ' 1.57063 = 1.58246 3.03536 4.71414

0.008  .0929059 574121 . 157016 158326 3.03563 4.71414

0.01 0932029 574496 156930 1.58454  3.03598 4.71413

45° 0.004  .0924058 573487 157086 1.58187 3.03505 4.71413
0.006  .0924888 .573600 1.57077 1.58208 3.03516 4.71414

0.008  .0926275 573787 157038 1.58268 3.03533 4.71413

0.01 0928224 574047 156948 1.58389 3.03557 4.71412

60° 0.004  .0924610 573576 1.57071 1.58211 3.03514 4.71413
0.006  .0925653 573733 157014 1.58287 3.03528 4.71413

0.008  .0927130 573951 156884 1.58445 3.03549 4.71411

0.01 0929054 574227 156671 1.58695 3.03576 4.71405

75° 0.004  .0924285 573549 157068 1.58213 3.03511 4.71413
0.006  .0924927 573671 156997 1.58299 3.03523 4.71413

0.008  .0925846 .573840 1.56839 1.58481 3.03540 4.71410

0.01 0927063 .574053 1.56586 1.58767 3.03561 4.71403

90° 0.004  .0923937 573519 1.57066 1.58212 3.03509 4.71413
0.006  .0924144 573605 156990 1.58300 3.03517 4.71412

0.008  .0924457 573722 156821 1.58489 3.03529 4.71409

0.01 0924900 573868 1.56551 1.58787 3.03545 4.71402
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2z REREATREALE T FEE T aRBE S (r=1>n=385)
a k K, K, K, K, K Ks (a)
o’ 0 0911822 .566163 1.56231 1.57086 (a) 2.99909 4.71413
0.01 .0921270 .567326 1.56340 1.57100(a) 3.00015 4.71416
0.02  .0949006 .570802 1.56655 1.57153(a) 3.00333 4.71423
0.03  .0993372 .576549 1.57034(a) 1.57387 3.00863 4.71436
0.04 .105208 584500 1.57179(a) 1.58095 3.01603 4.71454
0.05 .112264 594566 1.57282(a) 1.59085 3.02552 4.71478
0.06 .120272 .606642 1.57394(a) 1.60299 3.03709 4.71509
5° 0.01  .0921240 .567323 1.56330 1.57110 3.00015 4.71416
0.02  .0948900 .570789 1.56500 1.57308 3.00332 4.71421
0.025 .0969096 .573374 1.56537 1.57549 3.00570 4.71423
0.03 .0993184 576517 1.56544 1.57881 3.00861 4.71426
10° 0.005 .0914162 .566451 1.56255 1.57092 2.99935 4.71414
0.01  .0921147 567315 1.56303 1.57136 3.00014 4.71415
0.015 .0932676 .568750 1.56304 1.57289 3.00146 4.71416
0.02  .0948584 570751 1.56224 1.57586 3.00330 4.71413
15° 0.004 .0913295 .566345 1.56246 1.57090 2.99925 4.71414
0.006 .0915133 .566573  1.56259 1.57101 2.99946 4.71414
0.008 .0917701 .566891 : 1.56267 1.57127 2.99975 4.71414
0.01  .0920994 567300 1.56262 1.57176 3.00013 4.71414
30° 0.004 .0913159 .566333  1.56239 1.57096 2.99924 4.71414
0.006 .0914831 .566547- 1.56230 1.57128 2.99944 4.71413
0.008 .0917172 .566844 156186 1.57205 2.99971 4.71412
0.01  .0920182 .567225 1.56095 1.57339 3.00007 4.71410
45° 0.004 .0912943 .566315 1.56230 1.57103 2.99923 4.71413
0.006 .0914350 .566505 1.56193 1.57162 2.99940 4.71413
0.008 .0916326 .566769 1.56091 1.57294 2.99965 4.71410
0.01 .0918881 .567106 1.55919 1.57508 2.99997 4.71404
60° 0.004 .0912662 .566291 1.56221 1.57110 2.99921 4.71413
0.006 .0913720 .566450 1.56156 1.57194 2.99936 4.71412
0.008 .0915218 .566671 1.56006 1.57372 2.99957  4.71407
0.01 .0917170 .566952 1.55769 1.57648 2.99984 4.71398
75° 0.004 .0912333 .566263 1.56213 1.57115 2.99918 4.71413
0.006 .0912984 .566388 1.56129 1.57216 2.99930 4.71411
0.008 .0913917 .566559 1.55945 1.57424 2.99947 4.71406
0.01 .0915154 566775 1.55665 1.57739 2.99969 4.71393
90° 0.004 .0911980 .566234 1.56209 1.57117 2.99916 4.71413
0.006 .0912191 .566321 1.56115 1.57223 2.99924 4.71411
0.008 .0912510 .566439 1.55917 1.57441 2.99937 4.71405
0.01 .0912963 .566587 1.55617 1.57770 2.99953 4.71391
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2wt FEEZALIFEALE T B T adrdAEF(r=1>n7=39)
a k K, K, K, K, K K (a)
o 0 .0900168 .559057 1.54325 1.57086(a) 296396 4.71413
0.01  .0909741 .560237 1.54439 157097 (a) 2.96504 4.71415
0.02  .0937830 .563763 1.54780 1.57130(a) 2.96829 4.71421
0.03  .0982717 .569591 1.55343 1.57189(a) 297369 4.71431
0.04  .104204 577652 1.56112 157287 (a) 298124 4.71447
0.05 .111325 587853 1.56961 1.57547(a) 299092 4.71469
0.06 .119397 .600085 1.57330(a) 1.58523 3.00272 4.71498
5° 0.01  .0909710 .560234 1.54436 1.57100 2.96504 4.71415
0.02 .0937723 .563750 1.54735 1.57176 2.96828 4.71416
0.025 .0958163 .566372 1.54928 1.57264 2.97071 4.71415
0.03  .0982529 .569559 1.55131 1.57405 2.97368 4.71411
10° 0.005 .0902539 .559349 1.54353 1.57090 2.96423 4.71414
0.01 .0909617 .560225 1.54427 1.57109 2.96503 4.71414
0.015 .0921296 .561681 1.54524 1.57168 2.96637 4.71411
0.02  .0937404 563711 1.54610 1.57302 2.96826  4.71401
15° 0.004 .0901660 .559242 1.54342 1.57088 2.96413 4.71414
0.006 .0903523 .559473 1.54362 1.57093 2.96434 4.71414
0.008 .0906125 .559796 - 1.54386 1.57104 2.96464 4.71413
0.01  .0909462 .560211 - 1.54412 1.57123 2.96502 4.71412
30° 0.004 .0901523 .559230 - 154339 1.57090 2.96412 4.71413
0.006 .0903217 .559446 1.54351 1.57103 2.96432 4.71412
0.008 .0905589 .559748 1.54354 1.57132 2.96460 4.71409
0.01  .0908640 .560134 1.54340 1.57191 2.96496 4.71403
45° 0.004 .0901304 .559211 1.54335 1.57093 2.96410 4.71413
0.006 .0902730 .559404 1.54335 1.57115 2.96428 4.71411
0.008 .0904734 559672 1.54311 1.57171 2.96453  4.71404
0.01  .0907324 560013 1.54244 1.57279 2.96486 4.71391
60° 0.004 .0901019 .559187 1.54331 1.57095 2.96408 4.71413
0.006 .0902092 .559349 1.54318 1.57127 2.96423 4.71409
0.008 .0903611 .559573 1.54266 1.57208 2.96445 4.71399
0.01  .0905592 .559857 1.54149 1.57364 2.96473 4.71378
75° 0.004 .0900686 .559159 1.54326 1.57097 2.96405 4.71412
0.006 .0901347 .559285 1.54303 1.57136 2.96418 4.71408
0.008 .0902294 559459 1.54229 1.57235 2.96435 4.71395
0.01 .0903551 .559677 1.54075 1.57424 2.96458 4.71368
90° 0.004 .0900328 .559129 1.54323 1.57098 2.96403 4.71412
0.006 .0900543 .559217 1.54293 1.57140 2.96412  4.71407
0.008 .0900868 .559338 1.54208 1.57245 2.96424 4.71394
0.01 .0901331 .559487 1.54036 1.57447 2.96441 4.71364
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et - FEZELARHALET FRET SRS (r=1>n7=40)
[ k K, K, Ks K, (a) Ks Ke ()
0 0 0877730 .545362 1.50647 157086 2.89600 4.67451
0.01 .0887554 546576 1.50765 1.57096 2.89713 4.67548

0.02 0916345 550201 1.51120 1.57127 2.90050 4.67838

0.03 0962265 556192 1.51709 1.57178 2.90612 4.68319

0.04 102280 564471 152529 157251 2.91396 4.68982

0.05 109529 574941 153572 157348 2.92402 4.69803

0.06 117725 587482 154828 157477 2.93628 4.70664

5° 0.01 .0887522 .546573 1.50764 1.57098 2.89712 4.67547
0.02 0916237 .550188 1.51100 1.57147 2.90049 4.67826

0.025 0937162 552883 1.51341 1.57197 2.90302 4.68026

0.03 0962077 556158 1.51623 1.57269 2.90611 4.68262

10° 0.005 .0880164 .545663 1.50676 1.57089 2.89628 4.67475
0.01 .0887426 546564 150759 157102 2.89712 4.67544

0.015 .0899404 548061 1.50886 1.57136 2.89851 4.67652

0.02 .0915913 .550147 1.51041 1.57208 2.90047 4.67789

15° 0.004 0879261 545552 150665 1.57088 2.89618 4.67466
0.006 .0881173 .545790 1.50687 157091 2.89640 4.67484

0.008 .0883844 546122 150716 157098 2.89671 4.67509

0.01 .0887268 .546549 1 «1.50752 157109 2.89711 4.67539

30° 0.004 0879121 545540  1.50663 1.57089 2.89617 4.67464
0.006 .0880860 545762 - 1.50681 1.57096 2.89638 4.67480

0.008 .0883295 546073 150699 157112 2.89667 4.67498

0.01 .0886427 .546470"" 150713 1.57143 2.89704 4.67515

45° 0.004 .0878897 545521 150660 1.57090 2.89615 4.67462
0.006 .0880360 .545719 1.50671 1.57102 2.89634 4.67473

0.008 .0882418 545994 150674 157131 2.89660 4.67481

0.01 .0885079 .546345 150660 1.57189 2.89694 4.67481

60° 0.004 .0878604 545496 1.50657 157091 2.89613 4.67460
0.006 .0879707 .545662 1.50660 1.57108 2.89629 4.67465

0.008 .0881268 .545892 1.50647 1.57151 2.89652 4.67463

0.01 .0883305 .546184 1.50603 1.57236 2.89681 4.67444

75° 0.004 .0878263 .545467 1.50653 1.57092 2.89610 4.67457
0.006 0878942 545596 1.50649 1.57113 2.89623 4.67458

0.008 .0879918 545775 150623 157165 2.89641 4.67446

0.01 .0881214 .545999 1.50554 157271 2.89665 4.67411

90° 0.004 .0877895 545436 150650 1.57093 2.89608 4.67454
0.006 0878117 545526 150641 1.57115 2.89617 4.67451

0.008 .0878456 545650 1.50606 1.57171 2.89630 4.67434

0.01 .0878938 .545804 1.50523 1.57284 2.89648 4.67389
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2wt FEZATRMEALET PR T aodRdAE I (r=1>n=77)
o k Ky K, Kz Ky Ks Kg

o 0 0456446 285383 .796090 1.55157 1.57086 (a) 2.54705

0.01  .0475274 287806 .798607 1.55415 1.57097 (a) 2.54962

0.02 .0527487 .294954 806106 1.56182 1.57132(a) 2.55733

0.03 .0603897 .306488 .818433 1.57127(a) 157514 2.57012

0.04 .0695879 .321922 .835345 1.57226(a) 1.59254 2.58791

0.05 .0797415 .340707 .856536 1.57316(a) 1.61497 2.61060

0.06 .0904762 .362297 .881655 1.57424(a) 1.64193 2.63804

5° 0.01  .0475221 .287800 .798593 1.55379 1.57135 2.54962

0.02 .0527362 .294925 805992 1.55723 1.57616 2.55735

0.025 .0563121 .300156 .811477 1.55835 1.58123 2.56313

0.03 .0603752 .306428 .818132 1.55934 1.58777 2.57019

10° 0.005 .0461168 .285985 .796712 1.55212 1.57098 2.54769

0.01 .0475062 .287780 .798548 1.55281 1.57240 2.54961

0.015 .0497366 .290742 .801540 1.55205 1.57682 2.55284

0.02 .0526986 .294837 .805649 1.55006 1.58410 2.55739

15° 0.004 .0459424 285764 .796483 1.55189 1.57097 2.54745

0.006 .0463123 .286238 .796967.1.55207 1.57134 2.54796

0.008 .0468261 .286900 - .797634 . 1.55197 1.57225 2.54868

0.01 .0474797 .287748 - 798475 155139 1.57392 2.54960

30° 0.004 .0459158 .285739 - .796452  1.55165 157121 2.54743

0.006 .0462548 .286181 .796881 ~1.55100 1.57246 2.54792

0.008 .0467292 .286795 .797440 1.54916 1.57526 2.54861

0.01 .0473383 .287577 .798100 1.54610 1.57975 2.54952

45° 0.004 .0458733 .285700 .796405 1.55132 1.57153 2.54740

0.006 .0461624 .286091 .796750 1.54966 1.57385 2.54784

0.008 .0465726 .286630 .797151 1.54607 1.57863 2.54850

0.01  .0471080 .287309 .797542 1.54082 1.58577 2.54939

60° 0.004 .0458176 .285650 .796346 1.55098 1.57184 2.54735

0.006 .0460404 .285976 .796592 1.54841 1.57513 2.54775

0.008 .0463639 .286418 .796809 1.54338 1.58155 2.54835

0.01 .0467976 .286966 .796890 1.53643 1.59090 2.54919

75° 0.004 .0457522 .285592 .796281 1.55072 1.57207 2.54729

0.006 .0458960 .285842 .796426 1.54749 1.57602 2.54762

0.008 .0461138 .286176 .796464 1.54148 1.58356 2.54815

0.01 .0464205 .286578 .796249 1.53332 1.59449 2.54891

90° 0.004 .0456815 .285530 .796216 1.55058 1.57215 2.54723

0.006 .0457381 .285702 .796271 1.54705 1.57636 2.54749

0.008 .0458366 .285923 .796162 1.54056 1.58439 2.54791

0.01 .0459954 286176 .795716 1.53175 1.59611 2.54856
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etz FERZATERALE I PG T ORI (r=1>n=78)
o k Ky K Kz Ky Ks Kg
o’ 0 0450599 281744 .786013 1.53214 1.57086(a) 2.51558
0.01 .0469663 .284199 .788565 1.53476 1.57096(a) 2.51820
0.02  .0522436 .291438 .796166 1.54258 1.57127(a) 2.52602
0.03 .0599473 .303111 .808656 1.55549 1.57182(a) 2.53901
0.04  .0692007 .318714 .825783 1.57125(a) 1.57470 2.55707
0.05 .0793981 .337682 .847230 1.57309(a) 1.59649 2.58010
0.06 .0901664 .359459 .872635 1.57421(a) 1.62377 2.60794
5° 0.01  .0469609 .284193 .788550 1.53458 1.57116 2.51819
0.02  .0522311 .291409 .796050 1.54038 1.57374 2.52604
0.025 .0558388 .296704 .801610 1.54380 1.57659 2.53192
0.03 .0599330 .303050 .808353 1.54733 1.58068 2.53909
10° 0.005 .0455382 .282354 .786643 1.53274 1.57094 2.51623
0.01  .0469449 .284173 .788504 1.53405 1.57176 2.51819
0.015 .0492011 .287173 .791537 1.53504 1.57449 2.52147
0.02  .0521936 .291319 .795702 1.53521 1.57969 2.52609
15° 0.004 .0453615 .282130 .786411 1.53251 1.57093 2.51599
0.006 .0457362 .282610° 786902 1.53285 1.57114 2.51651
0.008 .0462565 .283281 /.787578 1.53314 1.57168 251724
0.01 .0469182 .284140 .788430" 1.53323 1.57270 2.51818
30° 0.004 .0453346 .282105  .786380 1.53237 1.57106 2.51597
0.006 .0456780 .282553. .786814 1.53223 1.57181 2.51647
0.008 .0461587 .283175 ''.787380 1.53140 1.57364 251717
0.01 .0467756 .283966 .788046 1.52955 1.57694 2.51811
45° 0.004 .0452916 .282065 .786331 1.53217 1.57125 2.51593
0.006 .0455846 .282462 .786680 1.53139 1.57270 2.51639
0.008 .0460005 .283007 .787084 1.52918 1.57613 2.51707
0.01 .0465433 .283694 .787476 1.52523 1.58203 2.51798
60° 0.004 .0452352 .282014 .786271 1.53196 1.57144 2.51589
0.006 .0454612 .282344 .786519 1.53055 1.57358 2.51629
0.008 .0457895 .282791 .786735 1.52706 1.57850 2.51691
0.01  .0462300 .283345 .786810 1.52133 1.58670 251779
75° 0.004 .0451690 .281955 .786205 1.53178 1.57158 2.51583
0.006 .0453150 .282209 .786350 1.52988 1.57422 251617
0.008 .0455366 .282546 .786383 1.52546 1.58023 2.51672
0.01  .0458490 .282951 .786155 1.51844 1.59012 251752
90° 0.004 .0450974 .281892 .786139 1.53167 1.57163 251577
0.006 .0451551 .282067 .786193 1.52953 1.57448 2.51603
0.008 .0452560 .282290 .786076 1.52463 1.58097 2.51648
0.01 .0454190 .282544 785612 1.51691 1.59171 251717
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Fwtye FEZLIFPFALEET REET RIS (r=1>n=79)
o k Ky K Kz Ky Ks Kg
o) 0 0444900 .278196 .776186 1.51318 1.57086(a) 2.48487

0.01 .0464199 .280683 .778773 1.51584 1.57096 (a) 2.48752
0.02 .0517527 .288014 .786476 1.52379 157126 (a) 2.49547
0.03 .0595184 .299824 .799129 1.53692 1.57177(a) 2.50865
0.04  .0688257 .315595 .816471 1.55502 1.57255(a) 2.52699
0.05 .0790658 .334745 838172 1.57256(a) 1.57894 2.55035
0.06 .0898666 .356704 .863859 1.57415(a) 1.60610 2.57859
5° 0.01  .0464145 280677 .778757 1.51571 1.57111 2.48752
0.02 .0517403 .287984 .786358 1.52233 1.57298 2.49549
0.025 .0553795 .293343 .791992 1.52673 1.57495 2.50146
0.03  .0595043 .299763 .798825 1.53171 1.57768 2.50875
10° 0.005 .0449744 278814 776825 1.51381 1.57093 2.48553
0.01  .0463983 .280656 .778711 1.51534 1.57155 2.48752
0.015 .0486801 .283695 .781783 1.51706 1.57362 2.49085
0.02 .0517030 .287893 .786005 1.51848 1.57763 2.49555
15° 0.004 .0447954 278587 .776589 1.51357 1.57091 2.48529
0.006 .0451749 .279074 777087 151397 1.57108 2.48581
0.008 .0457017 .279753 < 777771 . 151440 1.57149 2.48655
0.01  .0463715 .280623 - 778635 151475 1.57227 2.48751
30° 0.004 .0447682 .278562 - .776557  1.51346 1.57102 2.48526
0.006 .0451161 .279015 776997 151351 1.57159 2.48577
0.008 .0456029 .279645 777569 1.51311 1.57301 2.48649
0.01  .0462277 .280447 .778243 1.51193 1.57567 2.48744
45° 0.004 .0447247 278522 776509 1.51331 1.57116 2.48523
0.006 .0450216 .278923 .776861 1.51288 1.57228 2.48570
0.008 .0454431 .279475 777268 1.51138 1.57503 2.48639
0.01  .0459935 .280170 .777660 1.50837 1.58004 2.48733
60° 0.004 .0446676 .278470 .776447 151314 1.57130 2.48518
0.006 .0448967 .278804 .776697 1.51222 1.57298 2.48560
0.008 .0452299 .279256 .776911 1.50965 1.57703 2.48624
0.01  .0456773 .279817 .776980 1.50496 1.58426 2.48715
75° 0.004 .0446006 .278410 .776380 1.51300 1.57141 2.48512
0.006 .0447488 .278667 .776525 1.51169 1.57350 2.48547
0.008 .0449742 .279007 .776553 1.50828 1.57853 2.48604
0.01  .0452925 279416 .776311 1.50232 1.58745 2.48688
90° 0.004 .0445280 .278346 .776314 1.51290 1.57145 2.48506
0.006 .0445869 .278522 .776365 1.51137 1.57371 2.48533
0.008 .0446902 .278748 .776240 1.50753 1.57920 2.48580
0.01  .0448576 .279003 .775757 1.50088 1.58898 2.48653
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ety EEZALAARMEALE T FEE T ORFESF(r=17=80)
o k Ky K Kz Ky Ks Kg
o’ 0 0439342 274736 .766600 1.49468 1.57086 (a) 2.45488
0.01 0458877 277256 .769222 1.49738 1.57096 (a) 2.45758
0.02 0512757 .284677 .777027 1.50544 1.57125(a) 2.46564
0.03 0591023 .296624 .789842 1.51876 1.57175(a) 2.47902
0.04 0684624 312561 .807398 1.53718 1.57247(a) 2.49763
0.05 0787439 .331891 .829353 1.56032 1.57356(a) 2.52132
0.06  .0895762 .354031 855320 1.57395(a) 158903 254996
5° 0.01 0458823 277249 769206 1.49728 1.57108 2.45758
0.02 0512633 .284647 776907 1.50433 1.57264 2.46567
0.025 0549336 .290070 .782615 1.50923 1.57419 2.47173
0.03 0590884 .296564 .789537 1.51496 1.57627 2.47913
10°  0.005 0444248 275362 .767247 1.49532 1.57092 2.45555
0.01 0458660 .277228 .769158 1.49698 1.57146 2.45757
0.015 0481732 .280306 .772271 1.49909 1.57319 2.46096
0.02 0512261 .284555 776549 1.50126 1.57654 2.46574
15°  0.004 0442436 275132 .767009  1.49508 1.57091 2.45531
0.006 0446278 275626767513 1.49552 1.57105 2.45584
0.008 0451611 .276314 768206  1.49602 1.57140 2.45659
0.01 0458389 277194 .769081 1.49650 1.57206 2.45756
30°  0.004 0442160 275107 ~ 766977 1.49499 1.57100 2.45529
0.006 0445684 .275566. .767421 1.49514 1.57148 2.45580
0.008 0450614 .276204 7768000 1.49496 1.57269 2.45653
0.01 0456941 277015 .768681 1.49418 1.57499 2.45751
45°  0.004 0441720 275066 .766927 1.49486 1.57112 2.45525
0.006 0444728 275472 767283 1.49461 1.57207 2.45573
0.008 0449000 .276031 .767692 1.49351 1.57445 2.45643
0.01 0454579 276734 .768085 1.49113 1.57889 2.45741
60°  0.004 0441142 275014 766865 1.49472 1.57124 2.45520
0.006 0443466 275351 .767116 1.49406 1.57267 2.45563
0.008 0446846 275809 .767329 1.49203 1.57622 2.45629
0.01 0451389 276376 .767391 1.48810 1.58277 2.45724
75°  0.004 0440464 274953 766797 1.49459 1.57133 2.45514
0.006 0441969 275213 .766941 1.49359 1.57312 2.45550
0.008 0444261 275557 .766963  1.49082 1.57757 2.45609
0.01 0447503 275970 .766707 1.48569 1.58578 2.45698
90°  0.004 0439729 274888 .766729  1.49450 1.57136 2.45508
0.006 0440330 .275066 .766778 1.49330 1.57331 2.45536
0.008 0441387 275294 766645 1.49013 1.57818 2.45585
0.01 0443105 275551 .766141 1.48431 1.58725 2.45663
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aEA £00 2 f00 chde
#-(2.6.7) % (2.6.10)5% & » (2.6.16) 54 7 1%

4 !/

0 60 _ Vi Vo _ 3
fo=-f1=", +fm1+fm2 = f, + 1,

f291 —fp + (M) + MyV5)Gyy / L=y + 156y

foo == + (M + Myv3)Gps / L=y + f_1sz)3

> No

my = (L+ &0)my + (Mg +MyV3)Gpy / L= (1+ £5)my + f1,Gp,

M3 = (L+ &5)M, + (MyV; + MyV5)Gpy / L= L+ &5)My + F1,Gp4

d (2.4.10) ~ (2.6.28)% (2.6.29) 3 ¥ ¥

El(l- &)

f, = EAgy — E (4v}7 + Avivh + 4vh°

m, ~ (1—50)2%(4\4 L))
m, ~ (1—z,)? %(2\4 +4vb)
#(AB) - (AB) X & » (AD)2 » & RFF|= X BT W
E|
J (A9)Z (2.6.20) 7 {7

faDe = EAgoGa _%EOJ.V?XXdXGa

(Al)

(A2)
(A3)
(Ad)

(AS)

(A6)

(A7)

(A8)

(A9)

(A10)

4 (A2) - (AB)F 2 (2.6.24) - (2.6.27) ~ (2.6.29)5% » & 2R i» ch= % 35 » 7 (¥

Do
fb -

(Tl + T )[EAGQ [ NGV + 1 (1= £0)* [ NGV o — EN (1 £0) [V, IXGy ]

~ Tl El(L—£0) [NQV o dX+ (V] +Myv5)Gy, + EAsy [N X

—El(L-5)[V2XGp, = Thy EI (1= 50)2 [NLV wdx + F5 [N X (AL1)
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g B g AL IR AU AR G 2

FY R AR LSS 2 R pe RO BT
* d’Alembert i I 2 K886 4 & LA RS F 4 5 L Bl F0 R
TR VAL R s AR R R o

fRBLY ro @A R E- BPizE g o B Qs (T

BPEEX R X, P win e ® 4ol iet A P82 - BB

TRV R

{ay gy Jdx = Q@ x (Qxr) pAdx (B.1)
Q={0, 0, Q} (B.2)
r ={Rcosa + x,—-Rsina ,0} (B.3)

He pr ACEORAZ 85 ff 0 Q5 #i o

#-(B.2) ~ (B.3) & » (B.1);\ fFrm (¥

2
Qy = K ZEA(Rcosa+x) (B.4)
Ly
k?EA _ .
qy =————Rsina (B.5)
Ly
2)2
W_Aé“ (3.3)

A9 KGRI o d (BA)Z (BS):N T AR AL Ap 00 TlAe ]

B2 “i 7 chA # 4 o
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g |a® » %
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i B2

d (B.5): 2 B B2(a)¥ (7 a4 (AL I A IEME T Tk X Al %
(membrane strain) gy (x) ¥ % 7 =
Fo k2 1,5 5
gy == =—[R(Lr —x)cosa +=(LF —x*)] (B.6)
AE |2 2

d (B.6)30 7 4rf X = 0FF o M AR dh X LR £ ma
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€0 max :k2(r005a+%) (B.7)

r= (3.5)

o

Hoerz g Flufghd oo
d (B.5)5\ 2 B B2(D)¥ /7 %k fEALIE A fi o =3B BE 4 O 5 [18]

Sy Oyt pAPrsina
L, SEIL; 8

(B.8)

=y (3.4)

HPEZH e | 8 ¥ra o XF nilmit > riaFliEgpd

= e
R TR LB BR G U BA S b E'Jl—ébﬁ’\ A=bt -
2\/§ % - N ) ' 34 H X
t=——L; > d (BS);' ¥ F &2 iz %rag ik~ $ed & % (flexural strain) =
n
[18]
k2EA(L; —X)? . 2(Ly —x)?rsi
gb:M£: ( T2 X) lema:\/gnk (Ly ZX) rsiha (B.9)
El 2 2EILZ 2 212

d (BO)s v arg Xx=0pF > gyF A B> 27 A7

2 -
_3k?rsina (B.10)

€h max 2
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