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Proponemos Fbx 100'Kg/emz

Ma = 360750 Kg-cm

a: Para secciones campactu Fb=0:66" Fy-1670 Kg/cmz pelw QU
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KUMERO DE NUDOS .

NUMERO DE CARGAS
E 6LOBAL =

NUDO 6180

1 0

2 o

x G-
4 1.
- 0
6 “Q
7 -0

8 o
P~ N IS
1C 0"
11 0:
12 3 e
13 G-
14 5
15 0:
16 ¢
17 20
1€ Iy
19 B E
20 0
21 n:
22 r
22 0
24 [}

MIEMERO: NT - ‘

1 <

71000000
1000 .000

1000.000
1000.000

- 11£0.000
- 1150.000 .

260.000
560000

=000
260000
410.000
560.000
260.000
560.000
260.000
560.000
260.000
«10.000
560.000
260.000
560.000
260.000
560.000

«000
260.000
610.000
£60.00C
260.000

S60.000

COORDENADA=Y
7560000 -

ECUAC
3 4
6 7
% 10

12 13

15 16

18 19

21 22

24 25

27 28

30 31

33 34

36 27

I 40

L2 &3

&5 &6

L8 49

51 .52

54 . 55

57 58

60 .
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_paTos DE FNTRADA PARA CONBI(ION bE: CA koA Y
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00
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- =000
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-0D0
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-0DD
-080
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.«000

2005000
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150.600"

H,0000
-« 000

" 150.000 -
‘ 18G.000 "~

- 152.000

. 150000

.150-000
150.000
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CARGAS NODALES FAFA CONDECION T
NUDD FPOMENTO~X FUERZA VERT.  FUEAZA HOR.
1 «00 ~2£30.00 .0C
2 .00 -2200-00 50
] .00 -4700.0C 00"
7 200 =12130.00 :
1% .00 -259p%5.00
22 .D0.. . ~12130.00
23 a0 .~2200.00
2¢ .00 ~2200.00
DESPLATAMTOS. Y GIROS ,bE LOS NUDOS PARA CONDICION DE CARGA
NUPO GIRC' DESPL VERT. DESPL «HOR -
1 ~«0000000 -0000000 -0000000
2 -- 0000000 - L264066 —011626%
3 =oND000TS -.0311225 -.0001ZED
4 " a000GO00 -0000000 »0000000
s ~.0003680 - 20249651 ~.01167&2
6 -DCOOE6B -~ 0769951 -.0280227
7 -.0002512 ~B220p76 «0019261
] ~.0021682 -.2¥71218 ~.0107€%1
? ~e0022576 -.1828529 -0070033
10 --0019636 - 6C77410 ~.0095826
11 -e0021745 ~ 7019479 -.0018928
12 -.00002€3 ~<8652130 ~. 0086925
13 +0000436 -~ BF2432X —.0136734
1% 0000780 - 9103063 -+0169023
15 0019093 - 7067499 —. 0077035
16 0021749 - 7879210 —-0318566
17 .0022031 -.2497144 ~.0063848
18 -0022476 -.1833189 ~e06099591
15 -000000D -0000000 -0060000
20 -000S345 -.0231405 ~. 0053958
21 -.0006514 ~.0¥48024 -.0015387
2 0002890 ~.0T98024 ~. 0262948
23 -0000000 «0T4 354 -.0053958
24 -00D0ESS -.0185124 ~ 0344865
MOMENTOS Y CORTANTES PARA CONDICION DE CARGA 1
MIEMBRO POMENTOT MOMENTO2 CORTANTET  CORTANTE? AxzaLt- AXIAL2
1 —66T405042 ~T99147.62 —4£48.2° &484E.28 40973.48 —60973.48
2 ~665561-43 ~355428 .82 -6807.00 6807.00 25667212 -25667.12
x 35S54BR.B2  125012.27 I2C03.47 -3203.47 10694.84 -10694.564
4 -21665.37 -7B13.55 196442 196,42 15307.95 -15307.95
< 7813.62 2886.7% 71.34 -71.24 32730.92  -32780.93
5 423473.70 924&0%94.7C 52214 2 ~5221.42 3797B.88 ~37973.58
? 746500.64 346984 .05 7289.9 € ~7289.90 24881-6%  —24E81.83
8 ~166956.06 <=T114B41.85 ~1078.8.4 T07E.84 10668.06 -10666.06
® 00 -81P178.37 —4055a6 & 4995.44 8666 —86.66
10 2292BE7.22 -79269F .49 10210.97: ~05460.9F - . -1272.06 1872.06
11 7024984564 1019686.09 T560.92 -1872.06 | .. 1872.06

-A560.92




-10196R4 .26
~2225924 .57
-1N45119.66
TOL29E .74
«77G00.02

- 00
2075.07
25314 .12
709110.23
~636%17.26
-145929.38
-624172.0%
6961°4 .06
135747.27
«00

=00

. «0D

-00

«00

«00

224774 .07
1045119 .52
+706288 .ES
~2T47595 .34
«Qn

20785 .07
=150346.3S
~-709110.24
639937 3C
143042 56
62417207
-806194 .17
-20905 43
=00

-0C

-07

-00

«00

.0& 

ESEQ.92
~T4 97 04
~B2 47 .04
-9Z &7 05

T1C0.CC

276.82
~360.9¢
~4I?1.14

TTALS5 26
~3125.12

IZ375.75
-5607T.62

4685 62

28520 E

-00
‘00

=00
.00

~7810.92
RB247 .04
Q247 .04
9507 ..05%
-2200.00
100.17
2925 .98
L7448 14
~-574Z.2%4
Z500.13
~-3000a7°
7601.82
6314842
-277.48
«-00

«00

«00

=00

-00

«-00

~1E72.06
-2C 6P .48
—2C 45 .45
—20 ER .42
—«CO
187741
-2196 .42
5397 .9C
7092 b2
15962 ,8¢
15892 51
728% .90
-2001.26
-1922.52
IE0BR .52
17665 asl
~12544 .60
~12165 53
17322 .46
2718.5¢
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1E72.08
2068.45
206€ .48
2L62.48
=00

~1EP7 .41
2194642
5297.90
-7093.4¢%
-15563.8%
~15862.51
~7289.90
5001.36
1922.52
~-35086.53
~1766548
12544 .60
1216592
=17282.48
-27tE.55
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17 ~.0000525 0290621 09121514
1¢ -000G106 20266114 1963320
19 .0000000 -60000D0 -0000009
20 ~.0003776 ~ .0C11635 -0901570
21 --0003755 -.001622% -1528730
22 -.0002752 - .0C13040 .197905€
22 +0G00000 - 0691363 -0901570

-.N003081 = 0459758 «1978X11..

®OMENTOS ¥ CORTANTES PARA CONDICION DE CARG

vYEMBRO - 'MOMENTO? MOMENTOD - . CORTANTE: AXIALZ
1 641354409 307799.72 Zes0.s 905 .49
2 SP7706 .58 70220.70. oEELT 302.10
z L =70220.72 =16726.44
& 232520463 1 1127627470
H ~121627.70  ~413T4.0°
£ €0E223.2C 261SEE .66 -
7 B420E .25 BE6L1.4F
£ ~CS641.47  —17197.57 "
e «00 - =5190E8.92.
10 -332507.86 19023702
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F16.2.10- ELEMENTOS . MECAMICOS PARA CARGA VIVA & CARGA MUERTA
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Trabe: -

Se cc.éénf :

Fac«tbaéa, cl

12907 4 0.8
GAx ’_7935‘6,7‘.390:_-

12907. 270, 8:.150¢

10.8(500) + 5. 571"

Fay = | T -~ =x778t37
]

r _ . 843700

bx T Uaox x

Fu-= 0 4 Fy ='0]‘.‘#x25,'3'0f
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g6 = 5qgaaa . 3,8_32,;94§mg:;“,h~

2L CONDICION 2 (CH + CVL

ga -

15890 + 1170 | 444 45 kg
! I . ® B

p . $£96000 + 1080000
§ 850

- 945.88 Kg/omt
224.65 , 945.88 4 5o Ly,

Revisibn porn coatante:
Miecmbixos 19, 20 y 21
11 CONDICTON 1 (CM + CVL

P 4740 » 7740 _ -
& "Xatmz - W oy 4

2) CONDICION 2 [CM + CV1 + Sism

L (474047740)-(740¢1030) |

F14
MIEMNBROS 22, 23 y 24

11 CONDICION 1

, 1600 + €680
g 7177
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Z) conpICcION

o 176004455
fv == 7

2,

0

+(97b;}5bj
P4 -

4.7

45



L 568225-260 + 245532300
= 60639 +1000

- 4.9

‘743531300

- - 3.14

Seatido v <

. 47827 45-260 + 193353300
Cay ~ITIITEE IO 2,04

19336 4300

- = 2,65

%y-"—'

T = Rj_ge iFa. -1308 Kg/oemz®
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ay=1332 £3/em2




1) CONDICION 1

4880 ia g e
‘6é %fT§7T%U]’:7€3'?5 Kg/em2

. 308500 _ -
86y = T7789..

. _308500 .
6y = PR 239.33 Kg/en

169.51 554,44 -
7 * B




Cofumnar -

Seceibn: i

Factores dz Longiitéd"Eﬂecztyiva‘* :
Sentido X ‘
Gax = 1.0 Pox estan empotradn, se apoya:

1d en £a placa base ahogada en
coneneto y anclada con perncs » Kx=1.7 -

56822260 + 19336300 _ Kxtx:
Gx = =—Zggzexyo0s - 457 by =2

| W——

478275-260 + 243534300 _

=700

4.36

Sentido VY
Gay = 1.0 Porn £a misma razén que en el :
sentido X
Gby
Kty
ry
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1) CONDICION 1

§a =335 g5~ 186.86 Kg/eme

Sprx = 5355~ 345.80 Kg/cmz
f6y = E%%’%ﬂ ~ 534,36 Kg/om?

185.86 , 245.80 , 534.36 _
1407 * %20 T TI520 °

2) CONDICION 2

fa =

-

37970 + 1900 _ 444 33

. 924000 + 608000 _
$6x L3 44

573.35 Kg/en

_ 1278200 S
fb, * —CTHFy- - 534.35 Kg/cmz

1 573,35

Te71 " T 7021 -
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Taabe:

Seccibn U

Sentido X

. 60639 1000 ey
~TEE2Z + 260+19336 = 300 " .:

‘Gpy = Gax = 0.7

Sentedo v

Las #nabes para Los pasillos estfn anniostrados a estas thabes em el senti .
do honizontal en el nivel + 110.600 Ky es tomado como La unidad y By ='180em.:

%—’ - 382 - 25.07 =D Fay - 1435 Ka/omz

ESFUERZO PERMISTBLE A FLEXION: S
F - 1. L1000 = B %500 L gari

bx = x 62x : i ..

6 -

g43700 A
Fox = Tyosx0. 767 - 1072-04 Kgfem




Miembros -del  10. 42L?5
1} coNDICION 1

2}

REVISION POR CORTANTE

1)

fv =
2) CONDICION 2

iv =

‘§i6n.pon Lo tanto, Fg

CONDICION 2. -
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gaf;:éaab‘

ﬂb,=;?2§z°90r=

ga - 2060 + 1380 75 g5k,

gb - 2820002333000 . 445,47 Kg/cm

23.02  985.67
2071 1425

CONDICION 1

10310
MY £2/ 8

- 289.2 Kg/cm

10310+890
6

314,20 Kgle
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TOPOLOGIA; MARCOS ENTRE NIVELES + 100.600 y +130.600 NUMERACION DE NUDOS

18



+110.600 NUMERACION DE NUDOS

TOPOLOGIA: MARCOS ENTRE NIVELES + 108.000y






"FI1G.3.4 .~ TOPOLOMA: MARCOS ENTRE NIVELES + [10.600 y |13.600 NUMERACICH DE MIEMBROS



MIEMBROS

108.000y +110.000 NUMERACION DE



TOPOLOGIA. MARCOS ENTRE NIVELES+ 100.000y+ 108.000 NUMERACION DE MIEMBROS @



CARGA EN LOS:MIEMBROS.
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'NUMERO DE. SELCION-'v DESCRIPCION =




NUMERO DE
SECCTON AREA X = AREA y AREA 7
LT R

INERCIA X .. . _INERCIA v

EE s ErEEES

INERCIA 7

src=n

PROPICDADES MECANTICAS CON RES

PECTO A EJES GLOBALES

e ——

9




T11.2 ANALISIS.
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ESTRUCTURA SOLOAIXIRES

NUMERO DE MIEMBROS DE LA ESYRUCTURA = 595

NUMERO DE NUDOS DE LA ESTRUCTURA =~ = 317

NUMERQ DE CONDICZIONES. DE. CARG
NUMERO DE GRUPGS DE PROPIEDADE




i i
R R e A Ve

" NUDO R E STR I CCI CNES COORDENADA-X COORDENADA-Y COORDENADA-=Z
‘ 1 o 0 0 o 8] 0 .00 «C0 1360.00 .
2 0 o] o C [¢] o -00 488 .C0 1360.00
z o] o 0 ¢} o 0 -00 92000 1360.00
& 0 o 0 (4] L 0 -00 1352.C0 13160.00
5 0 [+ ERTIEN s JECLA + R N « e ) -00 1752.00 1360-00
6 O [« JRSREY « TRy o 00 -00 2226.00 1360.00
7 ] 00 : (3 -00 2653.C0 1360.00
8 (s RN o 0 0 -00 3070.C0 . . 1360.00
9 . 0.0 0 0. 800.00 150.C0 136000
1C 00 0 800.00 xI8.C0 1360.00
RE TR« B ‘0 800.00 628,00 1360.00
12 o 0 a B0O0.00 770,00 " 1360.00 i
13 a0 0 800.00 1070.C0 . 1360.0°C o
14 o - 0 200.00 12¢2+.007 .« ~ 1360.00 o
15 G 0 800.00 15€2.C0% - 2136000 “0
16 0 a0 10 80000 1642..00: 136000 [
17 Q-0 o 800.00 1942«C0. ... 1360200 o
16 o .0 ] 300.00 150.C0 ©1360.00 6
19 a (] 0 300-00 I2g.00 - 1360.00 0
20 a0 -0 800.00 20726 .00 1360.00 0
21 [s IR s | a z00.00 628400 136000 0
22 ja) S0 S 30000 770 .00 1360.00 0
z o o Q- 800.00 23726 .C0 1360.00 o
24 a ‘0 -0 300.00 1070 -CO 1360.00 1]
2s o o] 20 300.00 12¢2.C0 1360.00 0
26 0 0 sl 800.00 2503 .00 136000 o
27 g -0 <0 300.00 1502 .00 1360.00 o
2B a o C 300.00 1642 .00 13606.00 (§]
29 a ‘0 'a 800.00 28C3.CO 1360.00 1]
30 s] 0 S0 300.00 1942 .00 1360.00 L]
31 o o -0 ‘0 300.00 2076 .00 1360-00 g
32 a O i o0 800.00 2920.00 1360.00 0
33 o o 0 o 300.00 2376 <00 2360.00 g
34 o 0 g 0 300.00 2503 ,00 1360.00 D
35 o o0 0 o 150.00 1792.00 1360.00 o
36 Q 0 [+ g 300.00 2803 .60 136000 (4]
37 c 0 .0 L@ 300.00 2920.€0 1360.00 (1]
38 o o 0 o 300.00 I070.C0 136000 0
39 a 2} o0 0 45000 00 1360-00 0
40 0 0 0. 4] 450.00 488 .00 136000 o]
&1 c [¢] 0 -0 450.00 9z0.00 1360.00 4]
&2 c 0 0 .0 45000 1352.00 1360.00 0
43 a o] o . Q 450.00 17$2.00 1360.00- 0
“b o a Q- 0 450.00 2226 .50 1360.00 ]
%S a4 0 Q- o 450.00 2653 .00 1360.00 o
46 0 o] [¢; .0 45000 307000 1360-00 o
&7 o] o 0 B B 650.00 -00 1360.00 0
48 o o o 0 650.00 488 .00 1360.00 0
49 a o Ko 0 650.00 920.00 1360.00 o]
L] a o o 0 650.00 1352 .00 1360.00 o}
51 ] o 0 a 650.00 17%2.00 1360.00 ]
52 o] 0 0 ©a 650.00 2226 .00 1360.00 L]
53 Q o s e 1 800.00 3020.00 1360.00 Q
54 o} a0 o ‘0 650.00 3070.00 1360.00 a
55 a 00 o 0 300.00 «00 1360-00 ‘o
56 o QD o0 150.00 00 1360.00 0
57 2 0..°:0 [ JRIENERY o § 0 15000 4 88 .00 1360.00 .0
58 a e -0 s R o | o . 800.00 4E8 .00 1360-00 ]
59 Qg Ik S o 0 | ¥50.00 920.00 136000 i e
1 i ' i
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15000
30000
65000
150.00
800.400
150.00
150.00
800.Q0
80000
3Q0.00
20000
300.00
300.00
80000
300.00
30C.00
300.00
950.00
950.00
950.00
?50.00
95000
95000
950400
95000
115000
1150.00
1150.00
115GC-00
145000
115000
115C.00
115000
130000
130000
1300.00
130000
130000
1300.00
130000
130000
1300.00
1300.00
1300.0Q0
1300.00
$300.00

: 4300.00

130000
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1300.00
: 330000
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| 145000
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1070.00
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316
316
316
316
316
316
316
31¢
316
31¢
316
316
316
31¢
316
316
31¢
316
316
316
316
316

316
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216
316
316
316
316
316
3t6
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316
316
316
316
316
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316
316
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316
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150.00
182.00
150.00
150.00
132.00
150.00
150.00
122.00
150.00
150.00
140.00
150.00
150.00
124.00
150.00
150..00
¥27.00
150.00
150.00
117.00
150.00
150.00
188.00
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15000
150.00
2CD-00
150.00
15000
200.00
150.00
150.00
150.00
150.00
15000
2C0.00
150.00
150.00
206000
150.00
150.00
212.13
212.13
21213
212.13
212.18
212.13
21213
212,13
2R13
21213
21213
212.13
212.13
21213
212.13
21213
212.13
212.13
21213
21213
21213
212.13
21213
21213
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ANCHO DE BANDA NUEVO = 72
NOe DE CICLOS = S86&3

NUDOS POR BLOQUE = =
NUMERC DE BLOQUES(N)
MIEMBRCS POR BLOGQUE
NUMERQ DE BLOQUESWM) =




PATOS DE CARGAS EN L OS MIEMEROS
“TEMBRO CONDICION
CARIGA

VEBNPVNSUN =L

E IR ]

S

- -n-a..n.a-l-l-n-A-.n-a..a..A.A.-n-A-A-a-aA.Q.A-A'-A-Aa}.n-nqln.-'A‘-lh”..a-a‘-‘t.q‘.n-n_-‘-A.;l.a..n-n.-n..&..;..q..n....a.a_......

CARGA

6250090
2.500
&£42.000
2.500
2500
2.500
2500
2500
2.500
2.500
2.500
2.500
2500

- 2«500
6250000
4L42.0CC
4686 .000
270.000
2.500
2.500
2500
2500
2+=500

‘2.500

2500
2500
2.500

T 126%0.000

2 «500
2.500
24500
2500

- 2500
2.500
2.500
2.500
2.50C
2500
2..500
2500
12650000
6350000
2..500
2.500
2.500

2 «500
2.500
2500
2500
2500
2..500
6250 -3000
24500

-4 42000
2.500
2500
21500

X-PRINC

66 .00
-00
66 «00
«00

~00

.00

- .-060
-0C
-00
.00
.00
.00
-00
132.50
132.50

1%0.00

:s-.':aﬁvln;‘1~5:7*07|214.'n.u°'\'|1.\

X—FIN

¢6.00
1:0.00
€6 .00
188 .0C
150 .00
150.00
122.00
150.00
15000
132.00
150 .00
15000
140 .00
150-C0
132 .50
132.50
17 .50

1750

15000
134 .00
150 .00
150 .60
127 .00
150.00
150.00
117.00
150.00

€6 00
150.00
188.00
150.00
150.00
13z .00
150 00
150.00
132 .00
150.00
150.00
140 .00
150.00
132.50

17 .50
150.00
134.00
156.00
15S0.00
127.00
150.00
1§$.oo
117 .00
150.00
€6 .00
150.00
ge.oo
188 .00
150.00

-
H
°
(-]
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538
538
539
539
539
540
540
540
541
541
541
542
542
542
543
543
543
545
544
544
593
594
595

CARGAS NODALES
NUDO COND

ONOVusUN

AW N A AW d ot W b b rd N AN cANR b d hod od = od = b

PX

T PP P i PN P g P G Y

23300
37300
37300
23 300
37 .300
I7..300
23300
27300
37 «300
23.300
37.300
37300
23.300
X7.300
17300
23 .300
I7.300
37300
23.300
27..300
-5 .000

3.000

3000

PY
-00
.00
-00
-00
.00
-00
-00
00
-1080.00
497.00
00
-1195.00
562.00
-00
-1110.00
635.00
-00
. «00
| =00
-1695.00
1aﬁs.oo
-00
' <00
. «00
I 200
1155.00
- =00
i .00
1698 .00
1850.00
| «00
. «00

333.30
666 60
.00
I3Z 30
666 .60
«-00
333 .30
666 .60
«00
333.30
666 .60
00
333.70
666 «6C
«0C
333.30
666 .60
- -00
333.2C
666 .6C
«00
«00
«00

Pz
-2500.00
«00
-2500 .00
-300-.00
-300 .00
-300.00
-306 .00
-2200.00
-&821..00
-00
«00
~6700 00
-00
. - «00
~135 .00
=00
: -00
~2200.00
-4i700.00
-23%900 .00
‘ »00
1 - .00
-qznn «00
~4700 00
~-12130.00
I )
. «00
—2200-00
—2%”0.00
oo ‘00
-2200.00

BT SR S

666260
18C00-00
333.30
€66 <60
100000
233.30
666 .60
1000.00
333.30
666.60
10€0.00
313.20
€66 L0
16C0-00
313.30
666 60
1¢co-00
233.30
666 €0
100000
180-C0
220-00
3I92.00

X

00 Q
«-00 o
-00 a
«00 ]
«00 0
«00 o
-00 (4]
-00 Q
-00 Q
«00 ]
.00 0
-00 KB
«00 a
=00 GO
-00 L0
-00 1.0
~00 0
«00 7 ¢ 25
«80 L0
00 72 o « S
=00 :
«00 o
=00 R
"y
10362 .00
- 8073.00
10362.00
5115200
51152.00
5115200
51152.00
«00
-00
<00
«-00
«00
«~00
00
«00
=00
=00
<0
-0
-0
00
-00
00
=0
«0
-0
«0
-t
-t
«0

=9

iJJxxb'ﬁ’-'l‘

nz

34 50 "
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ceeacsMlIEMBROS TRIDIMENSIONALES ceccscens
NUMERGC DE MIEMBROS =595
NUMERO DE 6RUPOS DE PROPIEDADES GECHETNICAS = 15
GRUPOS ODE FUEKIAS OE EMPCTIRAMIENTOx C

KNUMERD DE
NURMERO DE ERUPOS DE MATERIALES = 2
MATERIAL MCPULO RELACION DENSTIDAD

YOUNG POISSON PASA
1 <100000- «30000 «00000:
2 141000. «20000 -C0poQ.

76




L et

PROP:EDADES GEOFEYRXCAS DE LOS HIEHEROS

‘IHEA
O S N {
22WTTOE
L3030
TP TS
L 56.700"
C 964900
1224790
1492290
30.960
76200
T 98300
114.300
20%.200
2000.000
2400.000
15 2000.060
NUMERO TOTAL DE ecunczonss
ANCHO DE BANDA

TIPO QE
ELEMENT) -

WNSO OBy NN -

-, wh ok g

-
»

NUMERO DE ECUACIONES. Eh UN ELOQUE

NUMERQ PE BLOQUES

AREA.

000

i REA
S

" INERCIA

1'1286.060
14111.1C0
8128C.0C0

5$35200.0C0
. 752¢40.0C0
©.'539200.0C0

INERCIA
Y .
"«0C1
-Co1

" 720.10C:
E44.90C

2347.00C

74952.00C

- £992.00C
: «001
7294.000
11245.00C
12078.500
56222.00C
2666662602
220000-00C

416666.602 -

r?

INERCIA
b

-201

oo
E491.0CC
99CE.T00
1642C.C50
$1217.0030

- 40639.000
«001
22¢7.0C0
S14£.00C
6145.CCC
LTE27.£00
L16€6&.602
(720000 0CT
266€E6€.€02




> esoweeDESPLAZAMIENTOS Y GIROS DE LCS NUDOSeeoen,

NUDO CARGA

7317

[

AP LV

1
2:
3

313 e |
: 2

z

42 i
2

3

11 1
2

3

310 1
. 2

3
309 1
: 2

3

;308 1
- 8 2
T

307 1
: 2

T

306 1
2

3

‘305 1
2

3

194 1
2

3

. +00000
.00000-
06000

.00000
.0000%

:e00050
-«00000

-00002
-00000

-00000
«000090
-00000

-00000
-0000C
-0C00D

=0G000
«000090
-00002

«00000
-000GD
-00000

«-00000
«00000
-00000

«00000
«00000
«00000

-00000
«00000
elejetels]

-00000
-00000
-00000C

-0€00C
-00000
«00000

-00000
+00000
-00000

.0000G

<00000

"r.cqoqs,

«DOCOO
-0gece
-000CO

00060

-00000
. 000GC

«008C0
«000C0
«000C0

- 000CO
«300GC
-000G0

- 00000
-0000C
« 00000

-G0GCG
-000C0
«000C0

«00000
«-000C0
«00000

- 00000
«000GC0
«00000

» 000060
«00000
«~00000

«00000
« 00000
«000C0

«0092C0
«000GC0
-000C0

-000C0
-000G0
= 00000

-000C0
«000GC0

<00000: 5

00000

e 00060
£-0D00C0:

~«00000

.000C0
00000
00000

“.o0cC0

.000C0
.00000

«00CCO .

00600

00GCO
00000

.00C00

00000
00000
-00000

-00000
00000
00000

L0000
L000C0
-00000

-000G0
00000
00000

-00090
00000
L£00G0

-00C00:

L0000

00080

.00000°.
4 .000€07
~.00000

.000C0

460000,

-000 €O
.0COCo

+0COCO-

«0COCC

-CCOCC
«0COCC
.000CC

«000C0
-000CO
.0COCO

-acoco
«0COCO
-0C0CY

-0C0CO
.0C0CO
-0CaCo

.cooce
.ocace:
.000CC -
i logoce
2000 €O

-00000

«00000
«00000
«00000C

+00000
=00000
«00000

«00000
-00000
«00000

00000
-00000
-00000

-00000
«00000
«00000

100000
/+00000°:
-00000;
. :.o0ooo
.-00000

+000C0
-000¢0

© -000C0

«000Co
«000C0
-000CD

-000C0
«00000
-000C0

. «D0000

-000C0
«00000

-000C0
«00000
«000C0

«000C0
-000G0
-000G0

.«000CD

«000.C0

.000C0
“.o00Co




303

301

300

299

298
297
296
295
294
l293
252
291
?90

289

Whict W WA W

1R -

1 .09798 .00602
2 sot127e 1-B0%32
3 1.33194 - 06306
1 -.12202 .00772
2 S01249 1.82854
3 1.33205 ~.0420S
1 23614 00147
2 s029%¢ 2025553
3 2.23542 ST4281
1 .00995 -00504
2 01467 2.01033
T 1ise3re 204850
1 .t0057 00211
2 -00918 1.80997
3 1.22303 ~04291
Sy L -.03852 -00217"
2 ~01491 2-03527
3. 1.56372 ~.D&g0E
igti e 00310 -0D57
2 201102 1299705
3 2.13901
1 056
2.
3.
1
c2
S

" 2.28520
';.05283

| ~e03243
S 2231993
7 .00328

- 09861 .0c02s
-01024 -00217
- 80671 -.0coCs
-.092854 .0C029
-.01118 00219 -

00675 -0c0Cs
—TT1SS. 0 00
—22242

~.28026

«0C022

: , ~.00010

L =.04587. +060C1T
f 22094 - --000C4
00248 -.001$6
DT&75 000 C4

- 378071 00022
-0186%1 --00010
- 01945 -000C1
—& 5599 00032
-0§594 -o000C%
00005 .000£0
C~.14078 «00042
~-01279 -.000C9
~.00%19 -000C2
~a27120 00066
00130 ~000C6
-01431 .000C?
- 37468 .000C4
-.01264 -.00010
-.07965 .0C0CO
~29964 ~0C0S0::
~00256 -a0C0C6.

~a18446.

«0C0CS

. 200018

~«00052
-00C02
«00289

-00047
-00003
.0p28¢9

+00004
<0000 5
-00151%

~.00128
-00001
~00165

-=0005 8
-00002
«0039 T

<0072 4
«00002
«00165

-.00146 1
=0000 1
-00227

-000T1
~-+00000
-0001 8

.00137
00002
«00227

~-.00001
-«00000
-00017

—~00155
-«00002
-00004

~«0002 &
«00005
«00151

-.00086
-000071
-0006 8

-00015..

-0000G
+«00021

-00017"

e

.00007
--000CY
.0005%

--000C2
-.000CY
-0005%52

-000Ct
-.000C?
-00027

-000C2
--00007
«00044

-000Ca
~-000CY
«00046

~«000C2
--00002
«00042

«000C0
--00002
-Do0o28

-0000&
~=00019
-0004T

-000CT
-000CT
-0003¢

«00004
~.00019
«0004¢

-000CE
-.00058
+000C7

«000c0
-.00007
.00076

«000¢8
~00002
-00165

~-000069
-.00018
~00047

00007
-~-00005
-n00s52



2es

287

286

285

284

283

282

281

280

279

278

277

276

275

274

W WA -

WA L

W -

Wi  LINA. WNA WS WS W -

WHRA4 WAL  WN-S W

- 06115
-.00692
292041

-=«02530

-02559
281497

—e03417

=01838
2290431

L —.0&34k

02484

1 2.86962
—e12792

«00913
1.82301

C=a01766

«01335
2.98203

--05578
02524
2.86906

-«09367
-01975
3.22981

«11538%
00426
204630

--03128
«02439

. 2.B6992

-s03822
-01850

Z2.90398

-=01706
01607
173131

--07627
=02324

2.99003

-=02326
«02572
2481470

~=07992
«00165
312791

-=02967
2.28487
-05296

--01990
232668
02097

~-«01990
232656
-02201

--07650
2.4964C
- 00057

- 00489
T1-83372
-« 04296

- 01362
2-26576

-05334

—=06414
2.48538
-03292

—=02042
2.28579
«05244

—--00279
1.81187
«04244

—=03465
2.29784
—=17827

—-01T82
2.26620
05413

«01995
2.16753
-05235

--02830
2.2B427
«05285

—=00779
2.26327
«05422

—e02321
2.28465
«05263

—ob 1191
-.00656
-02060

-60794
-a02183
~00992

-~ 9686
--00657
06750

—a95814
~L02750
L0074

-=18591
L0218
01229

~-39070
00446

-L02244

—~=88225
-02639
~008%7

—A2Z111
-AL00487
-+02210

~«20049
00033
—<01386

—A&6315
—-J2221
07440

-.30101

~L00423
—01920

~«t 2733
~L01259
~<00864

—h 1967
~L00090
~<02164

—«36398
--01859
—-.01938

-4 1538
L00043
~J02285

-00016
~-0000C6
.000C1

--00014

-0C0C4:-

-00045
-.000CS

-0cacs

«00047
-.00007
-000C0

-0C002
-000C4
-QCaco

~-000C0
--.00158
--0C0C4

«00046
--00011
--0C0G1

«-0€026
--00007
-0€001

~--00007
-00085
--00003

--00003
--000C4
-000C1

-0C0C7
-0C0Cé6
-QcocH

-00007
-000C4
-Q00CO

--0C0CO

—-+00004&
-«00000

-000t9:

“=00008

=00052
«00002
-00391

-=00156
-«00003
~GGGi2

~e00%42
-+.00002
--00001

-«00010
--00000
-00025

--00057
-00001
«00437

-~00002
~-.00000
-00018

—-=00036
-«00000
-000%2

-00023
«00002
«00763

--00006
-«00000
«000217

--00131
-«00002
-00009

~--0000%
--00000
«00025

80

--00011
-00007
-00047

«00002
--00056
-00002

«00002
-=0005¢
-000

—«0000
~=-000
-0002

«0000
--0000
=000 &

-000
--0001

«G0T &7

«000
-~=000
-000¢

-«000
«-000
-000

-000
--000C
=000

—--000
-0001
=0004

=000
-« 000
«-000

«0000
--0000
-0006

--000
-0001
«8005

«00012
-«0001
«0005

-«0001%
«-000
000
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MIEMB . CARGA AXIAL

NO =
1 1
Tt 2
1 3

2
2 2

2
1
3 2
3 3

J

1
4 2
3

5

5
6 1
2
2
3

R

6978271
-697T8 .271
~1256.422

1256422

-689.335

689335

6773018
-6773.018
-875.953
B875.953
~64a611
64.611

6692515
-6692.519
-518.109
518109
560.538
-560.538

58154603
~5415.603
595.078
-595.078
t73 464
-3173 464

5612050
~5612.050
971.109
-$71.109
275017
-275.017

5815.697
~-5815.697
1343 .250
-1343.250
K0T .46T
-40T.461

-2359.284
2359 284
~1057.96%
1057.969
290.8671
-290.86T

CORTANTE
R2

6247 .892
377.108
-25.323

25.323
-6.005
6.005

=377.095
847.095
-25a344
25344
€040
6040

-847.09%
1222.099
-25.324
254324
~6.005
6005

606497
=23T1.497
-11.932
1T1.932
~&.507
4.507

231.492
98.508
-11.952
t1.952
~£.513
4.513

98492
473,492
-11.929
11.929
-4.506
4.506

380.487
—5.487
-48.798
48.798
7282
~7.282

CCRTANTE
R3

280.398
161602
192276
~192 276
296 759
-296.759

&3 652
~43 652
~-188.270
188 .270
~327.977
227977

-35.847

36.847
169 546
~169.546
297163
-297 o163

73 542
7?3 642
152.277

-152.277

34057

-34 057

~-122.805
122 805
-223.797
223 797
6T A94

67 «h 94

80842
~-80.842
148 592

-148..592

S8..859

-58i.859

-99 .912
99.912
140,950
-140.950
50.034
-50.034

TORS ION
"1

-002
-.002
-.0080

.000
~-0CO

-000

002
-«0C2
-<000

.000
-.000

-000

002
-.002
-.000

-000
--000

-000

-.001
-001
.000

-.0C0

--000
-0C0

—-.009%
<001
-0C0

--000

-«000
«000

-.001
-001
=000

-<000

--000
.000

-«000
«0CO
-2000
-000
-«000
-000

FLEXION
"2

-9131.636
4T99.95E
-10007.520
—-18833.899
-13765.782
-20748.081

~4199.958
-40064543
18833.867
165604813
10748.157
30911.560

4006.543
1520.536
-16560.802
-8871.142
-30911.629
-13662.838

-3421.153
-7625.099
-7958.805
-14882.713
-1872.516
-3235.891%

7625.100
8585.180
14882.709
14658.526
3235.890
5673340

-8585.175
-3541.099
-14658.472
~7630.360
-5673.558
~3155.275

5661.399
9325.340
15424448
-13800.064
3171.592
-4333.582

n3

211736.109
172322.723
~-3765.706
—32.698
~1629.767
728984

~172322.662
57248.634
32.696
-4797.351
-728.989
—406.528

~572AB.-874&
~97941.126
L797.351
~-8595.960
406.527
-1307.320

£45319.093
17530468
~2800.233
1010.495
~38%9.861
—-286.177

~T7530.543
26307446
-1010.588
~567.095
286.172
~881.869

-26307.684
-16591.210
566.804
-2356.304
8B8T.B74&
~1557.788

19194.686
9753403
~13671.400Q
6351.717
1245.383
—153.041
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15
15

16
16

15

17
17
17

18
18
18

19
19

19

20
2a
20

21
2%
21

22
2z
22

95.734
—95.734
~1.793
1793

5647.230.

-5647.230
2572141
7574141
1762173
~174.173

56485 4694
~5645 694
B?2.437
-872 .437
=35.370
I5.370

5635886
=-5635.,.83¢6

984 .031
-984.031
-~269.372

269.372

1208.024
-1208.024
-824 .125
824 .125
234 .194
~234 .194

1202 w647
=1202 647
~565 391
565.391
88 .882
-B8 .382

1220.23%

—=1220.235

-282 047
282 047
=03 .897

93897

7056.271
-7056.271
812.00C
-812.000
10.187%
~1D.187

i

~19.897
19.897
~-1=119
T.119

559.837
-184.837
—47.859
47.859
-1.207
T=207

184848

132.652
~-47.860
47.880
~1.193
1.193

~132.6571
Sg?.651
~47.853
47.853
-1.206
1.206

386.792
-1T.792
-1&.212
14.212

9.267
~9. 267

13837
280.66F
-146.237

1623T

9276
9276

~280.638
655638
~14216
o216
92664
~9.264

11629876
1395« 124
~T=532
T-532
-121
-=121

‘e

92136
-92.136
~57.954

57.954

1163
-12163
4B <235
~48.235

~-72-216

72216

2ar11

~2«7%1

67774

6P.774

137235
-137.235

~7.098: .

7098 -
43850
-4 850

~96.77T
96771

-6.198

6198
90 .006
-90.006
47 955
47955

~a7T1
771
~171 140
171140
97 247
97 247

16 2795
-16.795
T13 486

-7135486
-85.708
85.708

!

~76 897

76897

~T7AS4

17454

486261

~486.261
]

el

. ~-000

«000
~-000
-0 060
-000
‘oam

-.0Q0
-0 00
-.000
-0 00
-000

" —.000

-9168.6217
4651742
6454 .955
2238.114

379.313
~553735
~280Q0 546
~4434 739
2476299
8356137

$53.740
-B98.038
4436492
4172.816
-8356.397
—9072.474

898.037
166.598
~4172.856
-2404.665
9072.536
5443.124

234.534
695.1T80
“4534.223
~-8966.737
2755.374
4437.780

—695.174
785.402
8966.668
11056.659
~4437.930
~6940-085

-785.403
~1733.829
~11056.595
-59066.289
6939.78¢9
5916.468

3728.367
7806.168
860.133
1757.967
~23964.368
-48974.798

- ©n
t

82

-T746.195
~1238.319
729.360
-897.780

62771.007
-6920.329
-9562.888
2384.038
-737.989
550978

6920.227
-3605.796
-2384-832
~3693.333

~551.209

399.689

3605.310
-51628.504
3693.332

-10871.3934
-399.687

218.773

-18076.453
47970.064
42B.86T
-2560.636
2367-.339
-9?7.266

—~47922.104
32245.667
2561.027
~4226.063
977.180
108.052

~32246.770
~37973.975
4£226-T43
-6358.503
-107.972
1497.60T

2644805.578
408950.898
P —2275.127
1145.275
33.741
~15.504,
]

g




23
23

23

2&
24

24

25
25
25

26
26

26

27
27
2?

28
28
28

29

29

29

30

N -

o

7606.107
-7606.107
266047
266.047
VL ob 95
~14.49S5

4OBB.B26
-40BB 826
~1172.469
1172.469
~22.190
22.190

2189786
~2189.786
TI503 203
~3503.203
-14 .000
14 <000

5434.628
5634 628
742.703
=742 703
6590
-6.590

1L6T.140
~1467 ,140
-158.797
150.797
-6.921
6.921

4324 194
4324 o194
668 .016
-668.016
7101
~7.101

8172.32
-8172.326
~146 2672
146672
9.09%
~9 .099

4662 -836
-4662 +B36

-1295-120
1865120
~7«532
7=532
«t21
-=127T

-1865.118
22640117
~7«532
7532
-t21
-—=121

887673
~512.67T3
-2:739
3.719
«(86
-=D86

512695
~1B2 695
—371t5
3.715
=085
--085

1B2.723

542587
-167.587
-1T-.T8&
11784
--060
-060

167.599
162.40%
~-11.784
11784
~=060
«060

~162397
537.396

81 .290
-81290
18325
-18.325
-511.928
511.928

~72 934
72934
~16 95T
16.951
466 .828
666 828

49660
-49.660
L U X ¥

14 465
126 960

~126 960

T8 174
78.174
21.440

-21.440

-193.538

193538

SO896
50896
-1£6 192

14 .%92
130430

~130 430

-101 836
101836
-22 HB6

22.086
62240
-62 240

157057
-157.057
33.240
-33 240
~9T378
91.378

~-101.079
1071079

-.0C0
«000
--0Ca
=000
«0C0
-«GCO

--000
=000
--080
=000
«0C0
-.000

-000
~«000
«000
~-sD0D
~-000
-0C0

=000
-~ad00
«000
-«000
--000
-0co

PR 2]
-«000
<000
-«000
-«0C0
-000

--000
-000
--000
-0Cca
080
--080

--000
«-G00
--000
«000
«000
-«0C0

--000
-000

~78p6.170
-7476.338
~-1757.95%
-1687.151
LBV 4 .B25
L726T.603

7676.338
3463.727
1687142

B55.444

—47267-612

-22756.522

~-2361a334
-5087.706
729.88%
1439.84%9
-6543.622
~12500«307

5087.709
5231318
~1439,859
-1390.238
1250Q-302
13046.260

-5231.311
-2403.050
1390.235
738.576
-13046.973
-6517.508

49994617
10275.842

1121.358
2191.519

-3507.660
-5828.304

-10275.844
-10455.699
-2191.526
-2196.128
5828.348
6233494

10455.697
4706.151

—408950.715
102L8E.081
~1145.278
-270.8064
5604
7129

~-1024BB8.122
-205404.365
270.8B07
~-1400.666
-7«129
25266

UTLLLLL37
424 18.622
~1312.803
754.958
8u245
Lab46

424 18773
3477.598
~755«235

264.8380
-4.57C
15848

~3478.760
2762.043
-265.002
—292.025
-15.825
28.523

26989.814
26274.817
~3088.785
T321.137
-15.041
6.082

R6274.940
26618.120
-1321-137

=234.3%4
-6.082
-1-802

26618224
258664259



30
30

31
31
31

x2
32

32

33
33
33

34
34
34

€
-

35
3s

36
36

k1

37
37
37

-1078.031
1078 .031
~h &34

4 ab34

6201.122"
-¢6201.122:
1582.937

-1588.937
245
—a24S

973X 695
-9733 695
331641
—831.647T
4653

-~ «b653

6160417
—6160.4617
6672
-6.672
-4 =136
4.136

690 .E58
-690.852
192.078
-192.072
-8 ..093
B.093

L446T 044
—4461 2044
=565 656
565 .656
-6 8382
6382

1211370
-1211.270
-937 937
237937
-18.980
18 .98C

1980 .158
-1980.158
950.516
-950.516
~-TB.141
18.1461

-11.784
11.784
-« 060
«060

550.982
-175.982
-11.70%
11.703
-166

- 166

175993
174007
-11«700
11.700
166
-=166

-172965
137198.965
-11+69%
114699

« 166
-«166

703%9.907
-314.907
-3.851
3.851
~e341
361

314976
20.024
-3.847

3,867
—a361
«36T

-19.944
394 .94 4
3866
Z.846
—e3k1
«341

472205
-97.205
~15.060
15.060
«161
-=161

-22 353
22353
56122
-56.122

88 738
-88.738
-22.072

22073
-70.620

70620

-128 839
128 839
3t.127
-31.127
98018
-98.018

89 .790
-89 4790
-22.084

22.084
-68.961

6B P61

776
—e?76
-16 558
16 558
-155.929
155929

-195
~-«195
22613
~22613
214506
~214 506

—368
368

-14 254
14 2546
-132.044
132 D4&&

12496
-12 496
~12 232

12.232

~146 £ &0
146 640

--000

-«000

-000

«000
~--000
-000
--000

2196.040
1156.909
~6233.424
-2184.802

43484405
-8962.352
1143.953
2166.981
3555.018
7037.895

89€2.361
9075.111
-2167.053
-2190670
-T7038.147
~66B4.326

-9075.095
-4393.426
2190.588
1121.971
66832912
3660237

-69.928
-46.500
854.082
1629575
7652477
15736923

46.508
-72.586
-1629.635
-1600e557
15736.764
13006.966

722590
~17-420
1400.577
737453
13006.569
6799.997

-635.511
-1238.904
639.672
1195.134
7131.820
4864156

84

234.394
-2002.043
1.802
~-10.762

12185.308
4£2%3¢6.868
-2413.018
€57.533
22.597
2295

—42137.060
624675.944
-657.703
~980.239
~2e246
25.&43

—4Z24TE.247
~2%3116.629
980.T68
~2734.996
-25.634
50.277

192774.738
-6288.B04
-582.213
104549
-63.965
12.856

6285.,657
13475940
-104.879
-6 10.648
-12.836
-32.838

-13478.039
—17638.515
£10.548
-987.516
32.824
~83.943

26951.736
15754160
-2678556
419,485
56.248
-32.088




E3
83
83

8s
85
35

8&
86
geé

87
87
87

88
88
88

89
89

89

90

~N -

w

-1632.622
1633622
14.064
~14.064

-63.625

63.625

-6670.197
6670197,
64.407

64 407"
1559.000:"

-1559.000

98232229
-9823.829
-117.976
117976

17475.34
—1767552472
266,009
266.009
-1426.250
14264250

17500.963
~17500.963
~264.59%
2640594
15172875
-1517.875

9845957

~9B45.957

~116 925

116.925:
95.187
-95 .18~

-6803.717
6803.717
56517
~56.511
~1444.250
1444.250

~1687 404
1687 404

-566.372

2366.373 -
~14.06F

S ~B6Z2.158
I5846.36%9
<43075.174

“=135&0-898

~7752.752

9752.752

BB.43

6695.713

—6320.713:

910417
91,417

24574257 =112
1124k 68

~-715.Th2

2312.598

-572.598

D&7
-J047

-«001
«001
«000

--000

~«000
-000

--000
060

~12526-808

1, 892.153

3025628
189054456
2526.908
45864405

~7274.955
~-20693.393
-4L?76T2-144
4321.413
11502964

7274956
63884148
47632.143
41038.435
-91902.962
-13061.946

-6388.136
=~2527.461
-431037-804
~15420.612
13061903
3808.229

—7.093
-«000

1249.335

~1773.980

2=852

8717.0063
B957.275

98497618

957383.055
839819.625
-8717.063
-6710.046
~PBL97. 5684
~64509.694

~-839820.953
266166.865
- 6710-108
—-3436.919
64505468
15776112

-250854.221
82184B8.070
3192.340
~7669.763
15631.609
64143.325

~821848.461
-928T01.977
7669762
10016.678
~-64143.28C
-98082.821

92B698.344
47533.691
-10016.545
—3696.072
98083.093
9278.198

130889.752
~eT22




165
163

166
166
166

167
167
167

168
iés

168

169
169
169

170
170
170

171
17t
17t

172
172

172

(L}

N -

“

665 J891
—-665 J891
~666.161

666161

23B4& .84 9
—2384 _849
~562 4641
562 ..641
2414145
—26T o145

271B 419
—2718 419
656 512
-656.512
=219 648
219648

2537977
-2537 977
—614 793
€14 .793
109 976
~109 976

2664 119
~2664.119
. 697.793

—-697.793

-94 .836
96 836

2651V .757
~2651 .757
~572 <437
572437
-116 .29T
116297

2372 .115
-2372.115
620 234
—620 234
124 .106
~124 .106

- 2666 =300
~2666 ,300
~562 684
562 .684
~261T.113
2671113

-« 000
«000
-.000
-~ 000

« 000
-« 000
«000
--000
-+00C
«000

=000
~-000
~«000
«000
-«000
«000

«00% -

-«000
«00C
-« 000
--000
-000

«000
--000
- 000
~-«000
«000
- 000

-000
--000
-000
--000
-000
-.000

«000
--000
~-=000

-000
-« 000

-000

«000
-« 000
«000
-«000
-=000
«000

L00

-«000
-«000
000

000
-<000
000
-000
-.000
000

-000
L0060
000

-«000
000
-000

-Q00
-000
-0L0
-000

«0€0
«0C0
«0Cg
«060
-000,
«0C0"

-CCO0
-0C0
-000
«000
«0C0
«0C0

-000
«000
-0dp
=000
-000
+0CC

«0C0
-0C0
~000
-000
«000
<000

«000
-0C0
-0Q0
=000

«0C0

-000
-000
000
-000
«000

«000

-000
-000
-000
-000
-000
-ac0

«00C
«C00
-C00
-000

-000
~000
-000
-000
+000
-g00

«300
-0C0
=000
-000
«000
«000

-000
«000

«0G00:

«000
=000

«000
«000
«000
«000
-000
«000

«-000
=000
=000
-000
«000
«000

«000
«000

«000
«000
« 000

«000
«000
« 000
«000
«000
=000

-000

«000

-000
-000
«000
-000
-000
-000

-000
=000
-300
-000
-000
-000

-000
-000
=300
-000
=000
-000

-000
-000
-000
-000
-000
-000




203
203
203

204
206
204

205
205

295

206
206
206

207
207
207

208
208
208

209

209

209

210

11010094
-11010.094
7138
~7-135
-576.104
576 .104

24T71.766
~24171.766
-1335.918
1335.918
-691.147
691167

5614 2672
-5618.672
~-1160.972

1160.972

?76.621
=-776.621

9057 .031
~9057.031
-143 354
145 .354
=405
-=405

32185 .219
~32185 .219
~362.4634
362434
-6e822
6.822

22323 .992
-22323 .992
~1205 471
31205 671
750.750
-750.750

L188.242
~4188 242
-1014 .518

1014 .518

~T718 424

T4 424

32815.008
~-32815.008

347350
~347.350
76455
~T6.455
-5634
5.634

~2715.866
215.806
143.539
~163.539
7.021
~-7.021

-2%6.716
216.T16
143.571

-143.571

7509
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-11587.822
12387.822
12.352
-12.352
-1472.214
1472214

76554892
~6855.892
‘ 240953

244953
~337.2%7
337.217

5455894
~4555.894
24953
24953
-337.216
337.216

3155919
-2355.919
24.95T
=24 +93%
-337.217
337217

—-2272.656
3072.656
~28.6T3
28673
~333.335
333,385

—44T2.457
S3I72.457
-28.666
28,666
—333.340
333.340

~-254 726
354 726
—122.452
122 4452

109 .923
=109 923
=313 477

313477

35.159

-35.159

-582.018
582.018
—-25B B79

258.879.

-57 038
57038

-22.671%
22.67%
213 B4T
-213.847
-110.74C
110.740

-7 105
7705
275 .500
-275.500
-42 817
42817

152..30S
-152'.305
278.713
-278.713
-121.355
121..355

~175.569
173569
~329'.420
3294420
-116l.420
116/.420

19..336
-19.336
-310.953
310.953
&N T4S
49743

«0C0
-«000
«000
-«0C0

-0C1
~«001
000
~«000
-.000
«0CO

007
-.007
-.000
-«000
--0060
«000

—«015
=015
«0C0

~«000

- <000
-000

-=002
<002
=000

-«000

--000
-0ao

«016
-«016
-000
~«000
-000
—-=000

-.016
«016
--000
=000
-0C0
-=000

-0 03
- -003

86159.863
-29404.154
14972 .899

4619.359

94

3052.905
-1076.017
96.C53
~23564%.559

-5578.294-1360599.741

~14207.921
29405410
27020.398
-&L619.625
-170%.066

14207947

78914.904—

-27020.089
€8640.404
1708.158
7417865

~1238-817
4866.127
-$5315.016
21099.277
23560.3%90
~5841.980

-4866.120
6144995
~21099.882
~28490.125
5841.983
1865.039

-6745.056
~18223.781
284944145
-73088.335
-1865.110
21281.961

-330319.254
10?75-761
1148795

235645.592

-500640.738

330309211
2248361062
~114B.972
3125.355
500642.652
~-736196.852

1063344 .656
9T7597.6%4
4475309
~-£82.880
~38339.363
L4384 .685

97596233
998657844
482.882
4008.641
~%46384.682
-T6314.289

-3$988658.445
1439603641
-4008.843
8001.106
16314304
-70269.020

19527.538—TAT8561.547

8263.440
£3617.000
-20909.740
21210.380
-2583.174

-B243.425
&LT62.922
30911.285
25060354
12583.299
6370.417

590935.430
~8816.960
£229.308
~69242.392:
15908.832

990947.719
104905637
-4229834
-930.228
-315908.482
44092.698




480
LBO

481
481
481

482

482
482

483

483
4«83

484
L84
484

485
&85
485

&£86
(2.1
&B6

4£487
487

487

w

311557
311557
-2536.110
2536 .110

33579 .508
-33579.508
=298 562
29B »562
24P5.156
~2495.156.

45203 320
-45203 ,320
L7464

-& 744
2357 769
2357 769

40052 .336
—40052 336
49 .317
49317
2389 .917
-2389 .9217

59793 .992
~-59793 .992
588 .258
-588.258
=2625 4653
2625 653

48210 .898
-&£8210 .898
540.278
-540.278
2617 .930.
-2617 930

55351 .32
-55351.312
-2278.726
2278.726
-2520.267
2520.267

55351 .984
-55351.984
-2278 .738
2278.73
-2520.267

2520.267

—~1240a722
1240.722
~58.687
584687

1315.784
-1315.784
-1195.119

1195.119

5B.468
~58a.468

648822
—648a822
-1839.136
1839.136
166653
166653

227.958
-621.958
-1724 827
1724827
312.710
-32.710

1572538
-1572.53¢
~1758. 640

17584640

-20«259
204259

1226654
~1226+654
~1626=3217

1626321

20407

~4463.37%2
4463,373
-1011.338
1011.338
123742
~123.T42

-9171.772
9171.772
~698.359

698.359
3195.358
-395.358

=40 685
L0685
-3143.378
2143 .378

-90C4 122
©004& 122
120 4142
~-120.142
~3142.360
3142360

11312 .251
-11312.251
-31.083
31.083
~4012.911
4012911

~1124B.319
11248319
65.108
-65a.108
-4015.028
4015028

13376 4653
~132X76.653
~5.356
5356
-3570.878
3570878

—13779.8378
13779.878
14 959

~14 959
-3569.215

3569..215 .

10865 614
~10865 614
-11.083
11..083
~3522.586
35224586

10865.896
~10865.896
-11.103
11103
-35248.1 11
3524311

35

-18319.356 1293.756 -2B474T-B16
18319.356 9284.460 -3TE39.890
£224.578 1721%3.070 -10322.027
~B224.578 6B5T35.937 —4936.715
6722.726 1257298.875 311399.55S
—~6722.726 1083772.922 30704.373
19388447 -6557.843 —272157.352
—1SIBB LA &T -24678.969 ~3B574_458
230094219 1I1668.445  T12097.536
-23009.219 ¢85345.781 3110.107
~6824 286 -T2383M25.625 28556.779
6824 ¢2B84-T557559.703 140136.990
-1C%04.348 432.899 -417012.828
10304348 7648.571 —61162_913
~2B6ak &3 241S5T3.187 -3002.184
IBE 463 BCIBA3.T2S  -1327.576
~SE73.429 1279368.375  64370.294
5673429 1¢50394a484 §T7335.842
11726135 -2839.188 -387669.434
~$1726.135 -14088.964 -60786.367
TI040.379 241592.406 8092.647
~11C40.3790 BC2315.469 411.859
T2640.025-1516756.766 765.815
~12640.025-1661T73.016 40BD94.113
~14315 23 16.491 -382637.012
14315.22% 1376.109 ~74609.028
~7275.386 16§1951.078 5677.623
7275.386 1364762000 ~-10945.050
~32797.3C8 17364423.344 -26764.658
32797308 2248344844 365694.590
13935.986 =770.598 -351211.434
~13535.9 86 -3118.723 -71631_624
~4033.908 191799.969 -5247.151
4C33.908 736196.594 10553.068
—3593.377-1168520.469 —420069.039
3593377 -34T246.484 -2B5143.895
—~8909.075 2288.993 -295821.437
8909 .075 -S37.877 136028.129
~1S5871.6% 193785.406 206%9.055
1S871.634 362783.312 ~1067.718
~3593.394 3I&7245.062 285142.7464
3593.394-1455566.344-T2206 63,4584
—8508 .9 46 538.007 -136001.275
8908 .9 46 594,548 64767 %52
—15320.266 ~-362737.062 1067.140
158704266 722195437 39259.%437
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No. 22,23 y 24

ELEMENTOS

12830 Kg
1 72.5'@/5-\
= . B
) 188 150 . ~

'
Plano 1-2 (sentido X)

PR 305 u 165 5 SLE Xg/
244808 ‘ 208404 ‘ V
—
rze
Olsgrama 8¢ Msmsstos

Ry~ om

Cortontes

Dlegraoma oo
x

4008 A
TOSE 76808 R N — : i
Olagreama - llf-li“
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ch—{:aﬂéag_ de LongLtud. (r"_’ﬁgct_@\gq, y Esfuenzo. Pel‘tm_yz;a‘éb‘lye‘f a. ‘compiguidn

Fi=1270 Kg/emz

2471280 Ka/em?



3.

= 967 Kg/cms
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3) CM.+ CVi+ SY . .




ELEMENTOS No. 3,32 y 33

;12630 xg

Oiograma s Corigates
"y .
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Factonres de Longitud _'zga"c"taé\ga y Esfuerzo permisible a compresdidn

Pandeo en el plano 1-2 £6¢a£;;

SR

8691 . 8491 f
Gax=————zzﬁr——-= 1;74”7 1
300 L ‘jé??l@/mﬂ

8491 _ 8491
S« 1 A 1
Gbx=——"Fzg7

=00 ...
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590x10%x1.8




2) CM + CV + SX




ELEMENTOS No. del 84 al 89

18923 Kg 8488 X9
1TSS g [} 343 71
1800 g 2.8 Xg/m 1800 Kg
L ‘ d £ - } - .
~ AL — &TTE TR T AL R & TTAD
piB0. 100,100, 180 |\ 180 100 RO 4m (80 B0 o OO 4 100 o g 5O . 200 . WO,
o { o———BOQ
- 800 — _200 - - BOO -
Ploac -2 (sentlds X) Plane 1 -3 {senmtido Y)

i24%

53137

1800

Diagrama de¢  Momentos . Xg~ cm

957429

Cartented e

seccion .
203 < e B0B BROB 1 T48 Kelw .

29ty 2040

Olagrema de Mormetes
7478 PFa -8 L] oy
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o

Factores de Long.itud 2fective ¢ Esjuenze pe&m{éibté'afcdmpﬂ§¢£6n

det?d;ag&a




108







15289 X

ELEMENTOS

Eje de mayaxr inercia

186020

. 204y 205"

Ele B a8 menor  inertio

8227

29830

Diagrame

L]

- Rotmoles



i

Fa ctoxes 'd“#-&diriéi’»tdd ‘efectiva 'yﬂ',Ed6ae}cidéﬂ"p&m13‘-i'b’2éb

. pand Lano 153 (sentido x .

ax=1355 Kg/em?

/c'.,‘mzl

(tud




nz




"3




na

{1.6-1a}l

£an

o Losimismos

15

.27

{5}



5




e

Egemento N 247 y 259

24968 Kg

B!

S e Cambian-taseceddn.



Wr

EL e_mv.ntoy N2 304




11-}

Pana Lasidiagonales que tengan und compresibn arniba




w149

ELEMENTOS No. 212 y 213

Eje  de mayor inercio Ejs . 48 - menor.  Inarcis

48898 27483

2326 Kg 151102 7024
o ‘ - 13680
-
Dlogroma . -
1007 137
“ 1318 n?

Diograma = 6a. "
“me

nast L : b
ocion : K
B 9.5 ¢ = i50 % 05)x.58.08 xg/m

34022 ‘
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Faczones :de ‘-e‘ab_zgdf.:tudk., efectiva ™ Eagup_dzab }pénméilbke.{‘. o
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22

0.85x407.56% 0.85x59.92 | o
BT L YUK o 7717 -= 0.474 < 1.0
Toesy 12021 U~ Sgmelzozr
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ELEMENTOS No. 226 y 227

da’ ‘menor: - inercla

Eis da mayor inercig

r]‘ 98019 T .r
g
84ie Ky . 1es087 *
?
] 796507 1

Cicgre=g 42

187e

2352

85483

Otegroma

20307

Dlagrowa
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Factones: de Long-itud efectiva _kq _Eé,ﬁ({,ea’zq; pearmisibles -

315 Xg/em?
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ELEMENTOS

No. del 432 al 437

13772 K9
1TA4 kg C 1744 Kg erre  17atre
L L 5 Kelem
¥ S ‘ -
80 . 160y G0 g 160 . 180 _,. O
P 0G0 -
Plano 1.2

Caentido X}

2448223

35
2248381

Diagrama -
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13381

KAST
378
f=-24 o
89 [ L3
6399
9043 |
” [*2.1.404
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Coriontes

-

xe . 7 |
3 - SRR =

mlaa—ﬂ'ﬁu e

Dlagrame de Novrmoles

TWF 4BTI30S: 118 Ke/m



Factones de’ .?_'ougv.i.‘tu.d e j’.dt.iuo y Csfuenrzos peaﬁng‘.bf;‘.bi"

— g4d4x103Ch
bx. Ld/Ag:
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11 cM o+ CU

nEi6 8L 1}‘7 : Kg/c'n

¢ - leiss
a- - - T49.39




ELEMENTO No. 485

Els d¢ moyor Inarcia Ejas 68 wmendr inercia
22468344 . 345694 .
1334423 l 26784
Diegr 4o .
Kg - om
13779 228

T

I 3
®s
. astio

Ologroma - &

48210
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Factonres de Langitudﬂgﬁeﬁxiua'y Ebﬁygﬁ;oﬁipedmébibggbn

Pandeo en eljktan¢1173'(5¢ntid
o &

G, = 1.0 por estar empotrado
ak marco de concreto

Pandeo en el‘ptﬁnqtlfzjtséntily

LN

Gy = 140 pon estin empotrado.
al marco de concreto

47827
oy = TBIZIT " 1-25
760
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Desero de fa placa baie de fa columna

790779 Kg.
161440 Kg-cn

s, que resistis




Proponlendo gl frea de Las ‘ancizs que vania estana rensisn

una goama adpida -y aproximada.:




137

{50436 Kg. |




138
76/2 - 47.5/3 - 31,42 g e
P-t -’5;3155 [76/2 TATIET 3T ;J»_ 5195666 ; L

51956 66 . L
b e 1 Rt




Lt TRDm o

; ;[7'5/'.2" - 50.4/3 -

.. ;.___m

i 1 S——
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Toma.ndo un ancho unitario delf bloque de esfuerzos y ha.u,endo suma de
momentos neApecto a£ pana da £a columna tenemoa- : DR

C a.
l

M&dubo ‘de »

s

Pon Lo que

Debido a que.

ca de 9.5 mn

'gagrsg’gxeazz4'ﬁ




191




Iv .2,

DISENO. DE SOLDADURAS. .

ZaA canex&oneb Aotdadaa con-

aedadunas eétdu bometadad uAuatmente a'

gaupa de Aaldaduuaa en vzz de una jf

’TconALdeuan eA{ueazod noanaled dzb‘d

as exzeanaA se desprecian: tos eﬁzctoafde‘za‘

Y Lduazea, de Las cancent&ac&ane& de eA&uznz

6onma de Laa saldaduras.




Estas: suposiciones conducen;a la obtencidn de

convencionales panaicangas. axiales, d e, de

. moRos contanites ‘se consideran de ‘manena convencional.




144




195 4,
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Longitud: éage&éli.éd, ‘de so2dadura




a7




7.9 x 120 x i
ATIESADOR - * ximo

® a3

'CONEXION OE DIAGONAL (CV) A TRABE Y CQLUMNA
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Diseito: de sofdadura: de tnabeéiczqngvenéaéea




3i7: °

Capacida,
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Capacidadia; fee Xibn  er
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3 "o AL ELOFU
SR MR T 1'T J

Esduenzo: total




153

6Fy=1070Kg/cm?




154




155

- 35,7

pacida 86 Ka/

1m0 es. necesanio. volvenlas a hevisanr.
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J_._-_‘gg-eoo- l.':’-,-A =
< 7 |

Z
—nv—/ \\b—

VISTA A-A

CONEXION DE TRABES A . COUIMNAS



157

Disciio de €a conmexibm WF 457 x 305 x 9§ Kg/m = .
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Pnaponemob1glfancho;q¢f¢q>p£aca75upg¢ipu,(de;acihq"Af36{;ngi;

tando‘daﬁ§d 

no "sea:4abn

Cdeeulo de 2

mentando'. elianch

Longitud de 808




espeson de fa . placa. infenion

ChPouro-d




160

Revisdidn':

MG du




161,

ATIES. _INT. -~

® 127

CONEXION DE TRABE A COLUMNA POR MOMENTO CON = HOLGURA
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CarprTuLo v




163




164

que ‘¢8 -Lmposible para una estAuctunra real’ corfrespon
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PESOS TRIBUTARIOS ' -

MARCO A

ESTRIfC

IPR 254x146
PESO ADICTON
IPR 254x146
PESO ADICIOI
IPR 152x102%
DI AGONALE
COLUMNAS

TRABES ¢

COLUMN AS

PASTLLOS. LAT
350 Kg/m2.

 SubiTotal 13111.5 Kg. =




PESO DE ENFRIADORES

6250 x 1222¢
+ 4686 + 8325

PESO TRIBUTARIO
MARCC S

ESTRUCT URA
IPR 254x146x31.3 Kg/m
PESO ADICIONAL 200 Kg/m
ITPR 254x146x38.7 Kg/m
PESO ADICIONAL 200 Kg/m
DIAGONALES TPR 152x102x17.9
COLUMNAS 4 PLs. 150x9.5x45 Kg/m
IPR 152x102%17.9 Kg/m )

PESQ DE ENFRTADORES

12650423765+125770+23765+7
+ 6350+413375+13375+6350

" PESO:TRIBUTART
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MARCQ : -C

ESTRUCTUR,

IPR.15
COLUMNAS




72

MARCO A

ESTRUCfQﬁA~

IPR 305x102x28.3 Kg/m -

WF 457x203x73 Kg/m

PESO ADICIONAL 500 Kg/m

IPR 254x146x37.3 Kg/m

IPR 254x146x38.7 Kg/m

PASTLLO LATERAL 350 Kg/w2z1.8

PASTLLO CENTRAL 350 Kg/m2x1.5

COLUMNAS 4 Rs. 350212.7x739.6Kg/m
F 457x305x178 Kg/m o

PESO ADICIONAL 500 Kg/m

PESO TOTAL TRIBUTA
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PASILLO LAT
PASTLLO CEN

MARCOS - Ay - Ci-

ESTRUCTURA "~
Trabe de Liga 230 Kg/m
Tnrabe
Trahbhe

Trabe
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NIVEL

MARCOS A ¢ C

ESTRUCT URA

Trabie de Liga 930 Kg/s
Trnabe de Liga 730'k'
Trabe de &MA03730 Kg
Trabe de Manrco 2530‘K
Columnas 0. 410 512400 Kg/ﬂS

OBTENCION DE FUERZAS SISMICAS:

NTVEL WilTon]  hilm)® @ihiltn-m) §

4 366.741 15.10 5537.789

3 193.037 12.10 2335748
2 267.700 9.5 2543.150
1 299.380 . -7.5 . ' 2245.350

=1126.858 «12662.037

. CEWL .., . 0.208 _ 1126_858 AR
Fe - Qruing Wkt - T ® Trggro3y % Wikl -
Nota‘r e
‘ Para toman en cuenta La cimentacifn se tomé c

nencia para La obtencdibn de £as hi, el ndvel:d
plante de £a misma, que es 1.5 mts. aﬁajd
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REPARTO DE LA

NIVEL + 113,60




NIVEL + 108.000

FACTOR DE D

NIVEL  +.106:50

FACTOR DE D1S




77

Fa-70 =0.893" '
5,882 Tni"



178




ELENY T00 4 113,500

®




ELEVACION + (to.8oo 180




T HE
—~——

893
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ELEUACION + 106500




xhesponde

183



9

1693

84

B Al et T




a5

1304138 ml
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7= . T3.4135x247.59+15.20x765.47
e~ 247.59 + 765.42

CQn&Lb de Gravedad Geométaico

—

y

cg ~ 211 m por simetria de La ea'«t_‘ﬁuctdid'

7 =4.221(0. 898+1.693)x
cg - x {d..

x [(0.61000.366) +zl- 1.824 m.




D manera andloga obtenemos £a fuerza fotal del viento y su excentricidad
para el trhame de 4.320 m, observando que £a fuerza del primenr thamo es La
mésma, ya que es La proyeccidn vertical de La campana delf ventilador, pa-
na obtenen La fuenza del 4e.gundo thamo se Liene que multiplicar ahora pan.
432men£ugmde_422m.
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4031 Kg.

Pu.n-t&f ’deﬂ pli'c’dtu’.ﬁh de ta Fuerza

2 13 4135 x 247. 29 + 15.20 x 783, 56
T = ——Iq7.35

Centnro de EG(La.'v:fedq.d ‘Geométrics

2.74 pon simetrfa de fa estnu

Tog = 1-8318 m.

Excentricidades Accidentales
A): Dineccidn Hornizontal:

L __4.320
I 5

121142
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siendo La connespondiont
@ campana. del ventilado
‘que multipticar ahora‘p




Punto de Ap&&cac&an de 24 Fueaza }Z}

Al : Diiecgi&n'ﬂb&izéntéL'

del enfalador de aire, a cont&nuac&du ne&um&moa esto.

tos del vLanto tomanda Las excenth&c&dadeé md
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EC — 105

0877

}-ém;m

llll-’l
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EC—105

Pz633
‘—L—-—Zli‘.
84.9
P= 954 kq‘
P: 954 kg

7309

=.\ 2n : <20 k20 C A R @ A S (kg
18 = /18 VVATS VIENTO
1PO RECCION X BOIRECCION Y

@
F—21 F—2il A-1 [~saz]lenio |-w208| 211 [-e8 | 477 (317

——215

213 A-2 |- 970 {4840 22 42€ —-172 254 |-6%e

A~-4 |-970 |~ 840 12220, 428 |—172 9254 |-a2€

A VAN

T
= S
o A-3 [-9T70 (-] [-11908] 430 [~174 284 [-6I08
\¢
g

AN

e .
- g A-8 [~442 |-1110 }-8208] 211! |- 88 77 |87
213 —21S —215 a-t| o [+ea7s|-r2ece| 211 o |1t74] 730
21s e 215 =215

/ & <z X s-2| o 426 | o [saee 1460
3 = © e~-3| o 0 |awrrof 430 | o [wseniseo
1» N ~ s-4| o liews «28 [ o [ssenfiee0
8 = \ 8 B-8 o ~2278 12000 211 -] 1t7¢] 730

215 =215 - 215 -
20 3n 20 c~1 [+as2 1o [-e208] 211 | ws {477 |17
/ § E / Em c~2 {+970 [+8e0 Hzze0 | 42¢ [ 172 | 064 [e2a
- c-8|+970] o j-usee] 430 | 174 | w84 [0
1: o-4 4870 |-060 [~1220 | 420 [ 172 | wee |0 2e
—_2n 1} c-8 j+eq2]-110 Q8] 2i1 es 77 | 117

N
N\
N
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=13.4135m

12924




Excentried lades Acudénz&l

Al Direccidn Horizontal

B) Direeccidn Vertica
ey = 20,050 =2 0.

l' = :
b gybiaenr

i

LT,

1
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‘ L 1ledsemi
" B] " Dineceldn Ventical - '

e, = Y 0.05h = ¥ 0.05 x 3.274 =t 0.1637 m.
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EC-i02 197
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4972
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