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Al
Apéndice

Tabela Al — Seis equacbes nédo lineares relativas ao deslocamento axial, u.

Comeco da 12 Equacao

3n°RCF,> 5m3Cva®B,B; 3m3CvaB,F, 12m3CvF,* 15m3CVvF,

1612 8R R R T3
~ 3n3Cva?B,? ~ 25m3Cva’B,? N 6m*RCA, N 5n3CvaF,B;  5m’LRphw®A,
16R 32R L R 4
_ 35m3Cva®B,B, N 63m3Cva?B;B, _ 35m3CvaF,B, —o
128R 256R 16R

Fim da 12 Equacéo

Comeco da 22 Equacéo

16m2LCA, s T*RCA,

16m2LCvA, 4m?LDa?A, 3n°RCF,F,
2n3CB, — + +

R 2L ! R R3 812

_ 12m3CF,F, N 16m3DaF, N 3n3Da’B, _ w3CVF, 23CyB

R R? 2R? 2 !
B 3573CvaB,F, N 3m3CvaB,F; N 5m3CvaB3F,; N 21mn3CvaF,B,

64R 2R 8R 8R
N 9n3Cva?B,B, B 5m3Cva?B,B; B Am?LDa*vA, N 35n3CaB,F,

32R 64R R3 64R
B m2RLphw?A, B S5a3CaB;F; B 3n3CaF,B, N 12m3CvF,F, B 3m3CB,F,

2 8R 8R R 2R

B 3n3Da’vB, B 16n°DavF, 0

2R? R?

Fim da 22 Equacdo
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Comeco da 32 Equacao
15n2LDa?vA; 3mSRCF,* 35m3CvaB,F, 35m3CaF,B, 60m2LCvA,

R3 TT3or 4R 128R R

N 3n3CvaB,F, N In*Da’*vB, 9n*Da’B, N 3m3Cva?B,? N 5m3CaF,B;

4R 2R? 2R? 32R 16R
4 6m3CB, — 5m3Cva®B,B; N 6m3CF,? N 15m2LDa’%A, N 60m2LCA;

16R R R3 R

N 35n3CaB,F; N 3573Cva?B,B, _ 63m3Cva’B;B, N 3n3CaB,F,

4R 256R 512R 4R

3m*RCA; _ 5m2RLphw? 175n3CaF,B, _ 45m3CvaF,B; 0

+ 6m3CVB, +

L 8
Fim da 32 Equacéo

128R 16R

Comeco da 42 Equacéo
15n5RCF,F, 15m3CF,F, N 10m2LCA, N 5m2LDa?4, 10m2LCvA,

3212 + R R 2R3 R
15n3CvB; 5m?LDa?vA, 45m3Da’B; 63m3CaB,F, 5n3CaF,B,
T4 T 2 "7 1erz T @R T 1er
15m3CvF,F, 45m3Da’vB; 9m?LRphw?A, 35m3CvaF,B,
- R - 16R2 16 ~ 16R
_ 15m3CvaB, F, N 15m3CaB, F, _ 15m3Cva’®B;B, N 63m3CvaB,F,
8R 8R 64R 64R
_ 15m3CB, N 457*RCA, N 10573Cva?B,B; _ 18913Cva?B,B, — 0o
4 16L 256R 1024R

Fim da 42 Equacéo
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Comeco da 5% Equacéo

115

315n3CvB, 63m%LDa’*vAs 63mw%LCvAs 945m3Da’B, 35m3CaBF,

64 32R3 8R + 256R? 64R
N 35n3CvF,F; _ 94573Da?vB, N 35n3CvaB;F; N 63m2CVAs
8R 256R? 64R 8R
315n3Cva®B,B; 63m3CvaB;F, 175m3RCF,F, 35m3CF,F,
1024R 64R 25612 8R
__315H3CB4*_63E3CaB3F1+_63ﬂ2LDa2A54_1575ﬂ4RCA5
64 64R 32R3 256L
1155m3Cva’®B,B, 175m*RLphw®As
2048R 256

Fim da 52 Equacéo

Comeco da 6 Equacéo
693m3cva’B,B, N 1287n3Cva®B;B, 4725n%RLphw?Aq
1024R 2048R 2048

6931°Cva®B;® 2079m*RCAs 945m°RCF,* 693m3CvaF,B,

2048R + 64L + 256172 128R
Fim da 62 Equacéo
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Tabela A2 — Quatro equacdes néo lineares relativas ao deslocamento circunferencial, v.

Comeco da 12 Equacao
54m2LCaF,® 27m%LCa*B,® 3mw*CF,F, 3m*CaF,®> 3m3Da?4,

116

—2m3CvA
R ' 286R® ' 2L ' 32RL T 2m? i
32n%LDa’B, 256m2LDaF, m*RCvB, 6m*DaF, 9m*Da’B,
+ + - + + —2m3CA,
R3 R3 4L RL 16RL
n*RCB, 4m:LCF, 32m2LCB, 35m*CvaB,F, 9m*CvaB,F, 3m3Ca’vAs;B,
+ + + - -~ + <
4L R R 128L 64L 16R
n 57T4CV(ZB3F1 257T4C0.’2F1F232 _ 157T3C0.’VA4F1 n 37T3CQVA3F2
8L 128RL 8R 4R
B 3573Ca?vA,B, _ 3n3CavA,F, _ 3n3Ca?vA,B; N 35m3CavAsF, N 9n3Ca?vA,B,
128R R 8R 64R 32R
N 5m3Ca?vA,B; _ 693m3Ca?vAgB, _ 567n?LCa*B,B;B, B 4512LCa3B, B;F,
8R 1024R 4096R3 32R3
567n2LCa®B3B,F, 5mn3Ca?vA3B; 35m3Ca’vAsB, 15m3Ca’vA,.B,
512R3 16R 256R 64R
N 3n3CavA,F; _ 3n*CvaB,F, N 18972LCa*B,*B, N 3n3CaA;F, B 35m3CaAsF,
2R 8L 4096R3 4R 64R
315m2LCa*B, B;* N 7512LCa’B,*F, N 75m2LCa*B,B,* 45m2LCa?F,”B,
2048R3 16R3 128R3 8R3
525m2LCa*B,*B; 45m%LCa*B,*B; N 207972LCa*B,B,” N 2079m2LCa3B,*F,
2048R3 512R3 16384R3 2048R3
2079m2LCa*B3*B, 315m2LCa®B3*F, 81m2LCa’F,B,* 81m?LCa?F,”B;
32768R3 256R3 32R3 4R3
2n*DavF, 9n*Da?vB, N 9n*CaB,F, N 3n*CaB,F, 5mn*Ca’F,%B;
RL 16RL 64L 8L 512RL
25m%LCa?F,B; _ 35m%LCa®F,B, _ 63m*Ca?F,°B, N 35n*CaB,F, B 5m*CaB3F,;
128R? 1024R? 256RL 128L 8L
N 15m3CaA,F; _ 9n*CvF,F; _ 15m2LCaF,F, N 35m*CaF,;*F, N 18n%LCaF,B,
8L 2L 4R? 8RL R?
9n2LCa?F,B, 15m2LCa?F,B, N 3n*Ca®F,*B, N 35n*Ca?F,?B, 3m3Da?vA,
32R? 32R? 256RL 64RL 2R?
m?RLphw?B; 3m3CaA,F,
2 2R

Fim da 12 Equacéo
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Comeco da 82 Equacéo

Im3Da?A, ; 9n2LCaF,*> 288m2LDa?B, 27m*Da®B,
T grz O VA T R3 T T 16RL
3m*RCvB, 3675m%LCa*B,® 5m*Ca?F,’B, 3m3CaA,F,
T ar ' 4096R* ' 128RL B8R
10573Ca?vA,B; 1155n3Ca?vAsB, 35n*Ca?F,F,B;

256R + 2048R T 1024RL
693n?LCa*B,B;B, 5m3Ca’*vA,B; 9m*CvaB,F, 35n3CavA,F,
- 2048R3 - 64R - 64l 16R
25n*Ca®F,F,B; 189mn*Ca®F,F,B, 75m?LCa®B,;B,F, 15n3Ca%vA,B;

128RL  2048RL 8R3 B 65R
189n%LCa*B,;B;B, 189n3Ca?vA,B, 5n*CvaB;F, 25m*CvaB,F,;
B 2048R3 B 1024R T8 16L
315n3Ca%AsB; 525m%LCa*B;B,B; 9m3Ca®vA,B, 35m3CavAsF,
~ 1024R 1024R3 + 32R B 4R
21m3CavA,F, 189m?LCa®B,B,F, 525m*LCa3B,B;F,
+ 8R + 256R3 B 128R3
25m3Ca?vA,B, 3m*CvF,> 3m*CF,> 3mn*RCB, 288m2LCB,
- 16R T T2 YT tTa R
14412LCF,? 3n?RLphw?B, 35m3CaAs;F, 5n*CaB;F,
+ ————+6m3CA; — + -

R? 2 4R 128L

27n*Da?vB, 5m3CaA,F, 3861m2LCa*B,B,> 5m2LCa?F,B;
T 16RL T 16R 16384R3 T are
567mLCa’B,Bs*  9InLCa*F,B, . 25m*CaB,Fy  175m*LCa*F,B,
2048R3 32R? 16L 128R?
5n2LCaBs;F, 9m3Da’vA; 9m*CaB,F, 75m%LCa*B,*B,
B R? YT T et 128R3
25n*CaF,F,* 75m%LCa?F,”B, 18m2?LCaB,F, 735m*Ca?F,’B,
16RL 2R3 + R? + 512RL
Fim da 82 Equacdo
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Comeco da 92 Equacéo
567m2LCa’B,B,F, 63m3Ca’*vAsB, 2079m?LCa®B;B,F,

512R3 512R + 2048R3
S5n3Ca?vA3B,; N 10573Ca?vA,B, 45m3CavAsF, 15m3CvA,
16R 256R 16R 4
637T3CQZVA1B4 6937T3CQZVA6B3 n 57T4CV0(BlF1 n 57T3CQVA2F1
256R 1024R 8L 8R
N 5nm3Ca?vA,B; N 5u3CavA.F, 105m?LCa?F,B; N 57915n2LCa*B;B,”
8R R 512R?2 524288R3
45m2LCa3F,B,* N 2572LCa?F, B, N 5m3CaAsF, N 35m*Ca?F,’B;
64R3 128R? 16R 2048RL
315m2LCa*B,°B; 5m2LCaF,B, 5n4CaBzF2+_63n4Ca2P}2B4
2048R3 R? 128L 8192RL
45m2LCa?F,*B; 405m*Da®vB; 45m3Da’vA, 525m2LCa*B;B,”
8R3 128RL 16R? 2048R3
693n2LCa*B,*B, 567m%LCa*B,*B; 525m2LCa3B,’F,
4096R3 2048R3 256R3
9n2RLphw?B; 567m2LCa*B,*B, 567n2LCa2F§2B;4_5n2LCa2P}BZ
16 8192R3 128R3 64R?
315n2LCa2EfB34_63n2LCa2FJﬁ 693n4Ca2FfBg4_25n2LCaFJQ
32R3 512R?2 8192RL 16R?
5n4Ca2F52314_189n4Ca2P}2B3 63n4CaB4F1+_63n3CaA5F1
512RL 1024RL 2561 64R
_ 5t*CaB,F; N 35m*CVF,F,; _ 5m3CaA,F, _ 15m3CA, N 20m2LCB,
8L 8L 8R 4 R
4_45n4RCB3 15n2LCa4Bl3+5n4CaFZ3+2079nzLCa4A4+45n3Da2A4
32L 512R3 64RL 32768R3 16R?
405n*Da?B, 45m*RCvB; 15m2LCaF,? N 20m2LDa?B; 45m*CF,F,
128RL 32L R3 R3 8L
315n2LCa3B1B3F§__5n3Ca2vA2B24_2079n2LCa4BlBgB;
128R3 64R 16384R3
357*Ca’F,F,B, 315m3Ca?vAsB, N 5n*CvaB,F, N 1287n3Ca?vA4B,
1024RL 1024R 128L 2048R
63n*CvaB,F; B 63m3CavAsF,;
2561 64R

Fim da 92 Equacdo
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Comeco da 102 Equagéo
115573 Ca?vAsB, 63n3Ca?vA,B; 2079mn%LCa3B,B,F,

2048R T 256R + 1024R3
63m2Ca’vA3;B; 63m3CavA,F, 35m*CvaB,F, 189n*Ca’F,F,B,
- 512R + 64R -~ 128L 2048LR
63n*CvaB;F, 567mLCa®B,BsF, 1575m*RCB, 63m2LCB,
2560 512R3 5120 4R
315m3CAs 63m3Ca?F,°B;, 63m*CaF,°F, 105m*CVvF,F,

64  256LR  32LR 64L
35n4CaBlF1__14175n4Da2vB44_2079n2LCa4BlB32+_63n2LCa2EJ%
128L 2048LR 32768R3 512R2

189m2LCa3B,?F, 693n*Ca®F,*B; 2079m2LCa3B,°F,
512R3 ~ 8192LR 4096R3
567m2LCa?F,*B; 189m2LCa*B,B,> 63m*Ca?F,’B; 175m3CavA;F,
B 128R3 + 4096R3 T 81o2r T 128R
35m3CavA,F, 35mn3Ca?vAB, 35m3CavA.F, 189m3Ca’vA,B,
B 64R B 128R - 16R B 1024R
35m3Ca?vA3B, N 1287n3Ca?vA4B; _ 693n3Ca’vA¢B, _ 693m3CavAyF,
256R 2048R 1024R 128R
945m3Da?vAs  63m3CaA,F, 63m*CaBsF, 231m*Ca?F,’B,
T 256R?  64R 2561 | 16384IR
693n2LCa%F,B, 35m2LCa?F,B; 2145n*Ca?F,’B, 567m2LCa*B,’B;
T 4096RZ  1024R% 8192LR B 8192R3
207972LCa*B,*B, 35m%LCaF,F, 63n%LDa’B, 175m*CF,F,
- 16384R3 T T 18R7 T aR® L)

15757*RCvB, 14175n*Da’B, 945m3Da’As
T 5120 2048LR | 256R?
315m3CvAs 415701n2LCa*B,’>
64 8388608R3

Fim da 102 Equacdo
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Tabela A3 — Duas equacfes nédo lineares relativas ao deslocamento radial, w.

Comeco da 112 Equacdo
24mwSRDF, 105m%LCF, 315m*CvF,*> 27m*CvF,* 15mn2LCF,”

F ' 64R 64L 64L R?
45m*CF,B; 3Cm*F,B; 3465Cm°RF,> 25Cmn*aB,® 35Cm3F,As
T 8L 20 YT s12F T 321 8R
15n3CF,A, 12n3CF,A, 3mn*CaB,> 63m2LCa?B;B,

R B R T T s12m2

35m2RLphw?F, 35Cm3aAsB, 25Cm*vaB,” 35Cm3ad;B,

- 16 T &rR 320 4R
35Cn*vF,B; 3Cm*vaB,® 105a*vCF,B, 9m*CVvF,B, 63m*CaB;B,

8L - 16L 64L 2L 256L
_ 5Cn*aB;B; . 35Cn*aB,B, . 189Cm*a®B;’F;  63Cm*F,F,B,

8L 128L 1024LR 16LR
35Cn*a?B,?F, 35m*CF,F,B; 25m*CF,’B, 175m°CRF,As

64LR TR 16LR 25612

45CT®RF,*F, 35Cm*F,°F, 945Cm5RF,A; 15Cm5RF,A,

6al> | IR T 1812 1T 3212
3CTSRF,A, 12Cm3vF,A, 63n3Cad,B, 15m3CvF,A, 35m3CvF,As

sz T R 64R R + 8R
35Cn3aA,B, 5Cm3aA,B; 3Cn3aA,B,; N 15Cm3aA,B, N 63Cm3aAsB;
64R 8R 2R 8R 64R
5Cn*vaB;B; N 63m3Cvad,B, 15m3CvaA,B; 35Cn3aA,B,
8L 64R 8R 64R
3Cm3vaA,B,; N 5Cn3vaA,B; 63Cn3vaAsB; 35Cm*vaB;B,
2R 8R 64R 128L
35m3CvadsB, 35m3CvadsB, 735Cm*a?B,*F, N 2145Cm*a®B,*F,
64R 4R 512R 8192LR
25Cn?La’B,;B; 15Cm?LaF,B, 35Cn?LaF,B, 35n?LCa’B,B,
128R? 4R? 128R? 1024R?
25m2LCaF,B; N 175Cn*F,B, 693Cn%a?B,*> 15CLn%a’B,*
16R2 64L 8192R? 64R?2
105Cm2La?B,*  175Cm%La?B,? N 35Cn*a?B,B;F, 25m*Ca?B,F,B,
1024R? 256R? 1024LR 128LR
1897*Ca?B,B,F, 693Cm*a?B;B,F, 63Cn*a’B,F,B, N 63Cm*vaB;B,
2048LR 4096LR 128LR 256L
15Cn3vA, 3m?RLPy; 3m?RLp
8 2 2
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Comeco da 122 Equacdo
525m2LCa®B,*B;  45m%LCa®B,*B; m?LRphw?F, 35m*CaF,’B;

256R3 64R3 2 8LR
45m2LCa%F,BB; 567m2LCa?B,B3B, 567m%LCF,B3B, 5m3Cvad,B;
B 4R3 - 512R3 N 64R3 + R
25n*Ca®B,B,F, 693n3CvaAsB, 9n*CvaB;B, 189n*Ca’B,B,F,

128LR - 128R - 64l 2048LR
3n3CaA,B, 5n*CvaB,B; 5n*Ca’B,B;F, 35n3CvaA,B, 175n3CvaA;B,
B R T 28r  t 7 256l 16R * 128R
3m3CvaA;B; 35m3CvaduB, 21m3CvaA,B, 45m3CvaA;B;

4R - 16R + 8R B 16R
25m*CaF,F,B, 63n*Ca?B;B,F, 35m*Ca?B,BsF; 75m%LCaB,B,*

16LR 4096LR 1024LR 16R3
81m2LCa?F,B,* 162m%LCaF,?B; 189m%LCa3B,?B, 315m%LCa’F,Bs*

4R3 + R3 + 512R3 * 32R3
20791%LCa®Bs%B, 35m3CvF,As 9n*CaB,B, 9m*CvF,B; 63m*CaF,’B,

4096R3 8R 64L 2L _32LR
75m2LCa?F,B,* 24m3CvF,A; 2079m%LCa®B;B,* 35n*Ca’B;°F,

2R3 B R 2048R3 2048LR
25n?LCaF,B; 5m?LCaB,B; 15m%LCaF;B; 9m’LCaF,B, 35m%LCaF,B,

16RZ2 R? B 4R? ~ 2R2_ 128R?
3n*CaF,”’B; 5m?LCa?B,B; 16m3Dvad, 5n*Ca?B,”*F, 105m*CvF;B,

2UR | 6aRZ | R LT TTT 64L
S5n*CaF,?B; 3m3Cad,B, 12m3CvF,A, 5n*CaB,B; 5m3Cad;B;

6aLR B8R T R T 1L T 16R
2n*DvaB, 3mn*CvF,B, 35m3Cad;B, 15m3CvF,A, 25n*CF,B,F,
LR L ~  128R R T 16IR
231n*Ca?B,*F, 3m*Ca?B,*F, 315m2LCa®B3°B;, 30m%LCF,F,

16384LR | 256LR | 256R3 B R2
288m%LCF,B, N 45m9RCF,*F, N 6m*DaB, N 256m2LDaB, N 12n3CF,A;

R? 6413 LR R3 R
1573CF,A, 45m*CF,B; 35m3CFAs 5mn*CF,?B; 3m3RCF,A,

R 8L 8R 32LR 812
3n*CF,?B, 15m°RCF,A, 3m*CF,B; 3m*CF,B, 12m3CF,A,

16LR 3212 2L 2L R
175n°RCF,As 3m°RCF,A; 3m°RCF,A, 35n*CF,F,> 175n*CF,B,

25612 1612 812 LR 64L
16m3DaA, mw3CvA, 27m?LCa®B,® 4m?LCB, w?LCF, 3m*CF,?

RZ 2 ' s T R 2R 2IR
27m°RCF,> 2048m2LDF, 432m2LCF,> m®RDF, 64n*DF,

25618 R3 + R3 tE YR
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