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FIG. 2.6 .- PASILLOS DE ACCESO 
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~O~EN~OS Y CORTANTES PARA CONDICIO~ D~ CARGA. 

~!E~BRO 

1 
2 

7 
E 
e 

10 
11 
12 
13 
14 

l'!Ol'!ENT01 
641354.09 

77706.9P 
-70220. 72 
2 '.!-'.!-5<C.43 

-121627.70 
60E223.2C 

1!420E. 25 
-"S641.47 

.oo 
-33:1597.86 
-1092:.'1.04 

-20075.32 
-11'l22 E,. 94 

2c27i;~27 

l'!O"IENTO~ 
3077'?9 .7:? 

7022(1.70 
-16726.44 

'12T627.7C 
-41334 .o~ 
2615f.6.66 

f5641.4• 
-17197 .5 ~ 
-~ 19.01' .9? 
t QQ2 :H ~O.? 
20075.;? 

-114291.5~ 
-202 7f ~2 ~ 

-?.(;62 F-7 .ll 1 

' . '.· •. , -... - '«···, ... , ..•. 

CORT-NTE 1 CORTANTE.z'--
:H 50 .s 'I: -:>;6~0.;511,' 
· 9 M -1 e 
.;;5 79-~6 5 . 
23 67~65:·.· 

-10 '!6 ;¡. :, . •:.: 
~ 3 45.~4.i _ 
1:1 32.·~3. ~,.:'.. '" 
-685S.9:·: 

-::: ~Ef·f : ; 
\:~:;::fl} ; 
·; ::930 .• 0)', 

-9 ~o .es 9:"C.o!.• 22 1; .or;> • 

Ali XALZ 
. 1909.49 

130 2.10 
'-.659.41 
-34;.Z7 

,.-:. 29.62 
-190«; .49 

-979.45 
··•: 679.62 

'9.15 
.:BQB.56 

" .... 139B.5t-
1 S4.5'7 

."_--2213.00 
. -ZZt 3.09 



2CH"7.EO 
.C? 
.oo 

-~906.57 
2'.!8.0! 

-1122!i5.3[1 
c;o41"7.so 
:!CO?Z.05 

-."7314.46 
1ce574 .se 
'11914.44 

;;:oo 
.:oo 
.co· 
·.oo 
.oc 

e .• OlL>·· 

-!4~7C4 .9t. 
.oc 

?906 .5 ~ 
164Sf.41 

, 122 ~ ~ .J c­
-90487 .~ r •. ' 

2131:>2.0:" 
e7!1' 

-10!!~74 

-9 !o.os 
.e r. 

9.t. 4 2 ~e .e-s 
21t. .99 

Z? 4.2 .64 
~ 7E .vY 

-11 ~o-et 
17EC.41 

65.32 
'-167!.17 

'' ,79.;4! 
.;.z79~7P. 

-:?4t;;4.21 
·z4~1;s7 

'-?3C:7.22: 

-"~13.oe 
.~i; 

-2e.o..a6 
-21ti.99 

-234l.64 
-5H.9?. 
11óQ.01 

-1760.41 
-6 5. !2 

1673.17 
-79.4! 
21 ... n 

?4 ..... 21 
-24~7-~7 

2!97.2? 
-?,~e.t.O 

112.3! 



FIG.2.10.- ELEMENTOS . ~ 
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FIG. 2.11 .- ELEMENTOS 
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T1tab12.: 

Secc.lón 

Fact:ollet.. 

Sen t.ldo 

6 

843180 
o.5xso0x1.14 

Et. 61uillzo pellm.lt..l&.le a c<1.ll~ta1tt:1~:,i 

Fv = O. 4 
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MI.E/.18.ROS: 19. • Z,O 1J U 

1 l CONV1 C10N 

6ª a 152.60 
Yr.TI 

102000 66. : Bo 

MIEMBROS: 
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6 ... 6'l&aaa 
u. ssd • 818. 82 Kglcm2 

Uj_. 2 4' + 
J 315 . . 

2 l CON DI CION 2 lCM + 

64 • 158'l11 + 1110 
IS. f.i 

6b • 696000 +. 1 OIOOOO • 945• 81 Kg/ C!ltl'l. 
15d 

2!4.65 945.U nn + 2021 

Rev.i.4~6n po~ coJt..t4n~e: 

Mie•~~o& 19, to y 21 

11 CONVICfON 1 (CM + CVl 

'/.l CONDICION f [CM + CVl + S~&•o 

(4740+1740l-l140+10101 
áv • 24.!4 

Miflol&ROS 22, 23 y 24 

l l CON DI cr ON 

1600 + 46110 
&v - n. n 
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Gl.x • 24353+300 
tHo7+5oo • 3 • 74 

418214-260 + f9336j=300 4 
214i512+7dol • 2• 0 

19336+.300 
.......,i..;(..;g,.:;'9;;r.¡f...;+'"'i'70;,;d¡.,J~ • 2•65 

K,_¡•1.6 

.E!il!J. -Jr.y 
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1. 6x300 -" · 
11 • 26 = 42.6"'fay=133Z r:3tcmz 



1 l co MJl cr ON 1 

24880 
6a=15Z.4a· 

746000 
6bx • 1497 

308500 
66y = 1289. 

2) CONVl cr ON 2 

24880 + 910 
64 • 152.40 

146000 + 14000 
6bx • 1497 

169.61 554.44 
1739 + 2021 



Co.fumna: 

Se.c.ci.6n: 

Fa.do/U?.6 rk. LonlJU:ud E 6e.c.U.11a 

Se.nti.do X 

Gax = 1. O PoJt u:ta11. e.mpot:Jtada, 6 e apoy~:. 
Jtá. e.n .ta placa. fur6e. ahogada e.n 

c.onCJte-to y andada c.on pe.ll.no6 K.x• 1. 7 

Gbx = zii'639+iooo ...... = 4·57 ltX = 16.72 
56822 • 260 19336 • 300 JK.xhr. 1.1it60 · 

Se.nti.do Y l 
Gnu = 1. O Polt. .ta múma Jt.a.Z6n que. en el. 

" .t. e.n.:Udo X 

418217-260 + 24353-f-300 - 4.36 
G&y 42512+700 

~ =.......,""""",.._ 
"-'./ 

E6 6WVtZo pe.'1111<-~-<.C'<.e.. a." <!0/r..ta11:U.'}c ')' 

Fv = 0.4. 



No.ta• 

11 

37970 6a s 203.¿0 • 186.86 1<g/cm2 

6"·· • 1278200 
""" h92 • 534.36 l<g/C1'f2 

1 86. !6 • 345. 80 + 
1401 152'0 

'l. 1 CON VI cr ON 2 

37970 + 1900 
6a = 2o3. za 

6 
924000 + 608000 

bx • 2672 

196.?1 • 573~35 
1!71 'l.02 t 
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Tita.be.: 

Se.c.c..l6n UF 45 7 x 305 x 118. K.g/m 

A11.e.a.:, 149.39 C.mz :rx # .~~63,9 c.ín4, ····. >:s~ 2653C:m3 ~Sy. 
-:: ·.-.:-,,/~i ~'.~~-i·.~:{~ t2··0\·~:-~~·/_ ~·:; 

60639 + 1000 
Ga.x = 56t2Z : Z60+l9336 + 300 

ú~ ÚJoo. no c.o~.idlwllte.mo¿ co­
mo ~en:t:o a. 

.ea. C:O.fum<ta. .in.tVime.di.a.. 

Sut:.i.do y 

w ~Jta.bu pa.114 .to¿ pa.1>;.u_o¿ ut:4n IVIJti.o¿VuuJo¿ a. u.t:a.¿ .t:/ta.bu. u e.l. 6~ 
do holt.lzon-t:.a..l en e.t n.é.ve.l. + 11O.600 Ky u .t:oma.do como .ta. unidad y LI¡ #' 1 80cm. 

Ku'·• 1x180 ~ % : '"°T."T = 23.07 -,.. Fa.y= 1435 K.g/cmZ 

ESFUERZO PERMISIBLE A FLEXJON: 

[ 
6 

1 _ ClOOO T- 8.41 ZJ l5ZO 
2xfUzx1 J 

843100 
Fbx = lOOOx0.187 101Z.04 



M.ie.mbll.o-6 .de.I. 1 O al. 1 S 

1 l CON VI cr ON 

Se. ob:.Se.11.va que. 

.s.l6ri pci11. 1.0 

'l.060 
6a • 149.39 

'l.282000 
6b e 2653. 

21 CONVICION 2 

'l.060 + 1380 
6a • 149.39 

Lb • 'l.'l.8'1.000+333000 
o 2635 

23. O'l. 91JS. 6 7 
2o:zt + 1425 · 

REVISION POR CORTANTE 

1 l CONVI CION 1 

6V 10310 
= 45. fxd. 71 

2 l CON VI CI ON 2 

10310+890 
6V ~ 35.636 
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111. 1 GENERAL 

B) 

·.tan pe.que.ño6 que. pue.de.n 

to .de. to4 u 6ue.Jtzo6. 

Su 6anc..l.ona.m-le.n.to 1.4.tá ba4a.do e.n 
\,. 

ta. de..te.1tnt.úta.c..i.611 de. to6 

e.n cuen.tJt.a.n 6 uj e..to6 l.04 

mo to6 
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1t.ev,U.aJt., ademíú, .despu.é.1> de. qu.e 1>e m.lrti.mlza eL anc.ho de ban­

da oJLlgi.naL, L.i.1>.t:a La .nueva nu.me1t.ac..l6n de Lo1> nodo1>, 1>e debe. 

.t:enelt. c.u..i.da.do en La ln.t:e1t.p1t.e.t:acú6n de. Lo1> gbr.01> y Lo1> de.1>pL!!:_ 

zami.e.n.t:o1> de Lot> ·nodo!>, ya. qu.e. e.1>.t:án dado!> Jt.e.t>pec..t:o a 1>u. nu.e. 

va nu.me1Lac.i.6n. 
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TOPOLOGIA: MARCOS ENTRE NIVELES+ 100.600y+130.600 NUMERACION DE NUDOS 
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TOPOLOOIA: MARCOS !NTRE NIVELES+ 108.000y+110.600 NUMERACION DE NUDOS 





FIG •. 3.4.- TOPOLO~A: MARCOS ENTRE NIVELES+ 110.600 'J 113.600 NUMERACIOfll DE MIEMBROS 



TOPOLOGIA: MARCOS ENTRE NIVELES+ 108.000y+llO.OOONUMERACION DE M!EMBROS 
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NUMERO. VE SEi..'.:TON Y VESÓUPCION 



NUMERO VE 
SECCION AREA X AREA Y AREA Z INERCIA X INERCIA Y INERCIA Z 

f'IWl'1fOAVrs AtlC'Mi1C'AS CON RESPECTO A EJES GL<1HAU:S 





ESTRUCTURA SOLOAlRES 

NUMERO OE ~IEMBROS DE.LA ESTRUCTUR~ 595 

NUMERO DE NUDOS DE LA ESTRUCTURA 317 

NUMERO DE CO~DIC!ONES 

NU~ERO DE 



NUDO R 
1 
2 

4 
5 
6 
7 
8 
9 

1ú 
11 
12 
13 
14 
15 
16 
17 
1B 
't9 
20 
2i 
22 
2~ 
24 
25 
26 
27 
28 
29 
30 
3't 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4't 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

tOORDENAllA-X 

·ºº -00 
-00 
.oo 
.oo 
.oo 
.oo 
.oo 

sao.oc 
seo.oc 
seo.oc 
soo.oo 
800.00 
eoo.oe 
soo.oo 
soo.oo 
seo.oc 
300.eo 
300-00 
seo.oc 
300.00 
300.00 
soo.oo 
300.00 
300.00 
seo.oc 
300.00 
300-00 
800.00 
300.00 
300.00 
800.00 
300.00 
300.00 
~so.oc 

300-00 
300.00 
300.00 
450.QO 
450.00 
450.00 
450-00 
450-00 
450.00 
450.00 
450-00 
650.00 
650.00 
650-00 
650-00 
650.0e 
650.00 
soo.oo 
650.00 
300.00 
•so.oc 
150.00 
aoo.oe 
•so.oo 

C 00 RD E NADA-Y 
• c:o 

4 ES .CO 
9 20. 00 

13 52 .ca 
1792 .oo 
2226.00 
2653.C:O 
3070.CO 

1 so .ce 
3 31!. ca 
6 ?B .ca 
770~00 

1010 .c;o 
i2c2 .• oo 
15c2 .ca 
1642.CO 
1942 .co 

150.CO 
3 31! .oo 

2076 ·CO 
638,QO 
7 70 .oo 

2376 •CO 
10 7o •CD 
12 C2 ·CO 
25C3 .oc 
15C2 ·00 
1642.oo 
2BC3.CO 
1942.00 
2076 ·00 
29 20 .oo 
2376.CO 
2503.00 
1792 .oo 
21!103 .ce 
2920.CO 
3070.CO 

.ca 
488 .oo 
9ZO .OO 

13 52 .oo 
17S2.QO 
22 26 .co 
2653 .oo 
3070.00 

.oo 
41!1! .ao 
920 .oo 

13 S2 .oo 
1792.CO 
22 26 .ce 
3020 .oo 
3020 .ca 

.oo 

.ao 
488 .oo 
481! .oo 
920 ·DO 

COORDENADA-Z 
1360-00 
1360.00 
1360-00 
1l6C.OO 
1360-00 
1360.00 
13 60.00 
1360.00 
13 60-00 
1360-00 
1360-00 
1360.00 
1360.0~ 
1360.0C 
1360-00 
1360.00 
136r:t.OO 
1360.00 
1360-00 
1360.00 
1360c00 
1'.! 60.00 
1360-00 
1360.00 
1360.00 
1360-00 
13 60-00 
13 60.00 
1360-00 
13 60.00 
13 60-00 
1360-00 
'360.00 
1360.00 
1360.QO 
1360-00 
1360-00 
1360.00 
t360-00 
1360-00 
1360.00 
1360-00 
1360.00 
1360.00 
1360.00 
1360-00 
1360-00 
1360.00 
f360.00 
1360-00 
136().00 
1360.00 
1360.00 
1360-00 
1360-00 
1360.00 
1360.00 
1360-00 
136().00 

: 

º· O". 

º·'· o• 
O) 
IL 
o.·· 

. o:. 
g~ 

. el•' 
o· 
o 
e 
o 
o 
o 
!I 
o 
o 
o 
o 
o 
o 
o 
a 
n 
o 
o 
o 
o 
o 
o 
D 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
ll 

" g 
o 

'o 
o 
o 
ll 

iO 



60 
6t 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
17 
78 
79 
80 
81 
!12 
S3 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
10'-
105 
106 
10Z 
108 
109 
t10 
11t 
112 
T13 
111. 
115 
116 
'11? 
118 

.. 119 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
a 
(J 

o 
o 
o 
o 
o 
C! 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
0' 
O' 
o: 
o: 
o; 
(J 
a 
(J 

a 
o 
o 
o 
a· 

o o o o 
a o o o 
a o o o 
o o o o 
o o. e o 
O Q1 . CI O 
o o o o 
o o o o 
o o o C! 
O o·· · o. ,:O · 
O O:' .<• a· . Cf'> 
o o• ·.;:c••f .. g··· 
g gr '.'.:¡g1@\ g 
g ··~··· '<{2~ :g O O> C · . O 

1 ·¡O· C• ;~Ol~.~;t. 
O O.: . 
o o .. o: o .. 
o a.·<:· .cd ·••'· o· 

~ ~ ~:1;·)2 T 
o o o.•~ · o. 
o o o••·· o· 
o o .o . o 
a o o ·· a 
a a º'' · .. ·.··o 
o a · o? o 
o o o.. ·o 
a o· ·-.o · o 
o o o o 
o o, o o 
o o~ o o 
o oi o o 
o o o o 
o Oi o o 

11 ! 1 
o ~ o o 
o d o o 
o a o o 
o (Í o o 
o o o o 
o ~ o ~ 
. , .... ···¡· 

o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
a 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
D 
o 
o 
o 
o 
o 
o 
o 
.o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
D 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

150.00 
300.00 
650-00 
150.00 
aoo.oo 
150-00 
150.00 
80c.aa 
80C.OO 
300.00 
sao.oc 
800.00 
30C.OO 
soo.ao 
3ao~oo 
300.00 
300.00 
950.00 
950.00 
950.00 
950.00 
950-00 
950.00 
950.00 
950.00 

11so.oo 
1150.00 
1150-00 
1150-00 
1150-00 
1150.00 
T t5Cl.OO 
115a.oo 
1300-00 
1300-00 
1300.00 
noo.oo 
1300-00 
1300.00 
1300.00 
1300-00 
1300.0C 
1300-00 
1300-00 
1300.00 
1300.ao 
't:S00.00 
1300.00 
1300-00 
1300.00 
't300.00 
't300-00 
1300.00 
'1300.00 
'flJQ0.00 

' 1450-00 
: •1450.00 

'1450-00 
1 1450-00 

1450-00 

J J ~ •, ., 1 ,, ... 

1352.00 
9 20. 00 

26 53 ·00 
zz 26 .oc 
n sz .ao 
265"3 .ao 
3070 .oo 
17 92 .oo 

·00 
, 4!8 .ca 
', 2226 .aa 
' 920-00 
1

11352 .oo 
'¡ 26 53 ·00 

1,11~2 .aa 
',22 26. ca 
',2653 .oa . .co 

·, 1; e!! .ca 
\ 9~0 .oo 
~352 .ao 
11-;2.oc 
2226 .oo 
26 53 .ca 
30 70 .oo 

-oo 
1; es. oo 
9~o-co 

1352-00 
17t;2 .oo 
22 26 .oo 
2653-00 
3070.0C 

0 00 
~so.oc 
3 !B .ca 
úa.oo 
6i?!!.OO 
i,10.co 
91,;!0.CO 

10'1.10. !ro 
12c:2.co 
1352.00 
15p2 .co 
1642-00 
11'";2 .co 
1942 .oa 
2076 .ca 
22~6.0D 
23 ~6 .ao 
2sq3.oo 
2651,3 .qo 
28C3 .QO 
2920.~0 
3010-00 

1 .110 
41!~ .co 
92q.qo 

13s;r.oo 
179:&1·ªº 

.' J ' , ., , i ul• . 

1360.00 
1360-ao 
1360-00 
1.360-00 
1360-00 
1360-00 
1360-00 
1360000 
1360-00 
1360-00 
1360-00 
136a.oo 
1360.00 
1360.oa 
13 60. 00 
1360.00 
1360.00 
13 60-00 
136a.oo 
1360.00 
1360.00 
1360-00 
1360-00 
1360-00 
1360~00 
1360-00 
1360.00 
1360.00 
13 60-00 
1360-00 
1360-00 
1360-00 
H60.00 
1360-00 
1360-00 
13 60-00 
1360-00 
1360-00 
1360-00 
1l60.00 
'13"áü.OO 
1360-00 
1360.00 
1360-00 
13 60-00 
1360-00 
1360-00 
1360-00 
n..i.oo 
15dP•00 
1J6P-00 
1360-00 
13Q>.oo 
1Hp.oo 
'f36P·ºº 136(1.00 
136¡0-00 1:s¡-ºº 13 .oo 
13 .oo 
· .. ,J 
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59 109 tf 0 316 1 3 
1 127-00 

60 110 111 316 1 3 
1 1 s.o .oo 

61 111 1t' 316 1 J 
1 1 51J-00 

6Z 112 t15 316 1 J 
1 117-00 

6? 113 114 3 't6 1 3 
1 150.00 

64 1 56 3., 6 7 5 
1 150-00 

65 56 55 3 'f6 1 5 
1 tsD.-00 

66 SS 39 3't6 1 ! 
1 150-00 

67 39 47 316 1 ! 
1 Z00-00 

68 47 68 31. 6 1 
1 150-00 

69 68 17 316 1 
1 150-00 
1 200.00 

70 77 85 316 1 
71 85 93 316 1 

1 1"50.DO 

72 93 t 15 316 1 
'T 150-00 
1 150.00 

73 2 57 316 t 
74 57 69 316 1 

1 1so.oo 

75 69 40 316 1 
1 150-00 

76 40 48 316-- 1 
1 zoo.ca 
1 150.00 

77 4!:' 56 316 1 
78 58 78 316 'I 

1 150-00 

79 78 86 316 1 
1 zoo.oc 

' 1 so.oc 
80 86 96 316 t 

!!1 96 116 316 1 
1 150-00 

82 3 59 316 1 
1 1 so.oa 

83 59 61 31C t 
t 1so.oo 
1 150-00 

84 61 41 3.16 1 
85 41 49 316 1 

1 2(JO.OO 

86 49 71 316 1 
1 150-00 
1 150-00 

87 71 79 316 1 
88 79 !!7 316 1 

1 ZCD-00 

89 87 99 316 1 
1 1 so.oo 

90 99 117 316 1 
1 150.00 

91 4 60 316 1 
1 150-00 

92 60 72 316 1: 
o 1 fSD.00 

93 72 42 316 1 
o 1 t 5tl.OO 

94 4Z 50 316 1 
o 1 zco.-oo 

95 50 64 316 ., :o 1 1:so.oo 

96 64 80 316 1 
o 1 150-00 

97 80 88 316 1 
o 1 200.00 

98 88 t02 316 ., o T 1·50-00 
D t 150-00 

99 102 118 316 1 
100 5 35 316 1 

o 1 1'50.00 

101 35 74 316 1 
o 1 1 sc.00 

102 74 43 316 1 
o , 1.50-00 

103 43 51 316 1 
·O 1 200.00 

104 51 67 316 t 
o 1 1:50.00 

105 67 81 316 1 
o 1 150-00 

106 81 89 3 16 'f 
o 1 zcn-oo 

107 89 105 3'16 T 
o " 150-00 

108 105 tt9 316 1 
o " 1:50.00 

109 6 63 3 "16 1 
a t 1,50-00 

1 TO 63 75 3 '16 t 
o 1 150-00 

1 T1 75 44 3 "16 1 
;Q 1 "tStl.00 

112 44 52 316 , o 1 200.00 

113 5Z 70 316 1 
o 1 150-00 

114 70 82 3, 6 1 
o 1 t 5tl-00 

115 82 90 3., 6 1 ·º 1 zco.oo 

\16 90 108 3lé 1 
o 1 1 SD-00 

~ 17 101! 120 316 1 .. o 1 1 so.00 

t 18 7 65 316 1 4 o , 150-00 



-
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IUE" IN CID NUDK "AT &EO Il. IC.I ltJ INC LON,ITUD 

1 55 18 316 1 ' o 1 150-00 
2 18 19 316 1 ' o 1 t l!!.00 
3 19 69 316 1 ' o 1 150-00 
4 69 21 316 1 '! o 1 150.00 
5 21 2Z 316 1 '! o 1 13"2.00 
6 22 6il 316 1 o t 150.00 
7 61 24 316 1 o 1 150.00 
8 24 25 316 1 o 1 , 32 .00 
9 25 72 316 1 o 1 1 so.oc 

10 72 27 316 1 o 1 150-00 
11 27 28 316 1 o 1 140.00 
12 21! 74 316 , . o 1 T 50. DO 
13 7, 30 316 1 o 1 1 50. 00 
14 30 31 316 1 o 1 134.00 
15 31 75 316 1 o 1 1 50-00 
16 75 33 316 1 .o , 150~00 
17 33 34 316 1 o 1 ?27-00 
18 34 76 316 , o 1 1 50.00 
19 76 36 316 1 o 1 150.00 
20 36 37 316 1 o 1 117~00 
21 37 38 316 1 o 1 tso.oo 
22 61! 9 316 1 o 1 150.00 
23 9 10 316 1 o , 188-00 
24 10 58 316 1 o 1 150.00 
25 58 1f 316 1 o 1 150-00 
26 11 12 316 1 o 1 1 32-00 
27 1Z 7:1 316 1 o 1 150.00 
28 71 13 316 1 o 1 150-00 
29 1.3 14 3·16 1 :! o 1 132-00 
30 14 64 316 1 3 o 1 150-00 
31 64 15 316 1 :! o 1 150.00 
:!2 15 16 316 1 3 o 1 11;()-00 
33 16 67 316 1 3 o 1 150-00 
34 67 17 316 1 o t 150-00 
35 17 20 316 1 o 1 134-00 
36 20 70 316 1 o i 1'50-00 
3'7 70 23 316 1 1 't 50-00 
38 23 26 316 1 1 127.00 
3'9 26 73 316 1 1 150-CJO 
40 73 29 316 1 1 150-00 
41 29 32 316 1 1 117-00 
42 32 53 316 1 1 '150-00 
43 93 94 3'T6 1 1 150-00 
44 94 9S. 316 1 •o 1 1'1!8-00 
45 95 96 316 :1 \ D t 150-00 
46 g6 9.7 316 :1 :a 1 '(5'0.00 
47 97 9a 316 1 ·O 1 1:!2 .oo 
48 98 99 316 1 o 1 1.SD-00 
49 99 100 3'16 t o 1 Ú0-00 
5() 100 10.1 316 .1 o 1 13'2-00 
51 101 '\Qi!. 316 ,, o 1 150-00 
52 102 103 316 :1 o 1 1:50.00 
53 103 104 316 ~1 o 1 1¡40-00 
54 104 '105 316 .1 o 't ~50 -00 
55 105 t06 316 :1 D 1 t¡S0.00 
56 106 107 316 1 D 1 1!34-00 
57 107 108 3'(6 1 3 o 1 w!ll.oo 
S.3 108 109 316 :'L :! o 1 '!150.00 

] .· .·. -
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1 t9 65' 76 316 1 150-00 

12C 76 45 3.16 1 1 so.oc 

1 21 45 62 316 
1 2co.oo 

t 22 62 73 316 
1 1 so.oc 

T23 73 83 316 1 1 so.ca 

124 83 91 316 1 200.00 

125 91 1 t.1 316 
1 1so.00 

126 11T 121 316 
1 1 5().00 

127 e 66 316 1 1 so.oc 

1 2e 66 38 3T6 1 t so.oc 

T 29 38 46 316 
1 1 so.oc 

1 :!O 46 S4 316 
1 2co.oo 

131 54 53 316 
1 1 se.oc 

T 32 53 !!-' 316 
1 1 50.00 

133 84 92 316 
1 2GO.OO 

134 92 114 316 
1 1 so.ca 

1 :!5 114 122 316 
1 1 50 .oo 

t 36 18 39 3 16 
1 212.13 

137 19 40 316 
1 212.t3 

138 21 40 316 
1 212.13 

139 22 41 316 
t 21Z.13 

140 24 41 316 
1 212.111 

141 25 42 316 
1 212.n ... , 27 42 3'16 
1 212-13 

143 28 43 316 T 
1 212.13 

144 30 43 316 1 
1 21'2.13 

145 31 44. 316 1 1 21'2-13 

1 ló6 33 44 316 1 1'T1 1 212-13 

147 3-' 45 316 1 .1ft 1 212.13 

14B 36 45 316 1 11't 1 212.13 

149 37 46 316 1 1.11 1 212.13 

150 47 9 316 1 11t 1 212-13 

151 4!! 10 316 1 1'11 1 2112-13 

152 48 1l 316 t 1:11 1 212.13 

153 49 12 316 1 111 1 212-13 

T 54 49 13 316 T 111 1 212 .13 

155 so 14 316 1 111 1 2'12.13 

156 50 15 3·16 1 111 t 2'12.13 

157 51' 16 316 1 11T 1 212. "13 

158 51 H 316 1 111 1 21~.13 

159 52 ~ 316 1 111 1 2'12.13 

160 52 n 316 1 T 1 111 1 212.u 

t 61 62 26 316 1 1 1 111 1 212.13 

162 62 29 316 1 111 111 1 2.T0?.13 

163 54 32 316 1 111 1"11 1 l!fW.13 

164 9 Tri' 316 1 111 111 1 2i12-13 

165 10 78 316 1 111 't-11 1 212. u 

166 11 7'8 316 1 111 1?1 1 2'12-13 

167 12 79 316 1 111 111 1 i1L'-t3 

1 6-8 13 79 316 1 111 t;-11 1 2:1'2 .15 

169 14 ao 316 1 111 1:11 1 2:12-13 

1 ?ti 15 8'l 316 1 111 111 t 2:12.13 

171 16 81 316 1 111 1!11 1 2'12.13 

172 17 81 316 1 111 1"11 1 212-13 

173 20 82 316 111 't.11 1 212.13 

174 23 82 316 111 111 T 212 .11 

1 ?5 26 83 316 1.11 1t1 1 212.13 

1 76 29 8.S 3 111 1:11 T 2!12.13 

.. t 77 32' 84 31 1't 1 1·11 1 212.t! 

t 7a 85 94 31 T 't 1 1ttt 1 ;l'12.1:1 



ANCHO DE BANDA NUEVO = 72 
NO. DE CICLOS • ~e663 

NUDOS POR BLOQUE 96 
NU~ERO DE BLOQUES(N) 
~IEKBROS POR BLOQUE 
NU~ERO DE BLOQUES(~) 



DATOS DE CARGAS EN LOS "IEl"l!ROS 
~IEl'IBRO CONDitlON CARGA X-PRINC X-FIN 

CARGA 
1 t 6250-000 66.aa t:6.Ca 
1 1 2.5ao -ºº 150-00 
, t 442 .ooo 66 .oo 66 .ao 
z , 2 .5oo .ao tas .oo 
3 1 2 .500 .oo 15a .co 
1, 1 2-500 .oo t5a .oa 
5 1 2..SOO .OO 132.00 
6 1 2 ..seo .oo 150 .oc 
7 1 2 .500 .ce tso .oo 
a 1 2 .seo .oo 132 .oo 
9 1 2.soo .co 1so.oo 

10 t 2.soo .oo tso.oo 
1T t 2 .s oo .oo 11,0 .ca 
12 1 2..SOO .co 150.00 
12 1 625a.oao 132.50 132.50 
12 1 442.000 132.50 132.Sa 
13 1 461!6.000 17-50 17.Sa 
13 1 270.000 17-50 17.50 
13 1 2.500 -ºª 1sa-oo 
14 1 2.soo .ce 134.ao 
15 1 2..soo .ca tsa.oa 
16 1 2 .. soo .oo 1so.oo 
17 t 2.SOO .OO 121'.00 
1s t z.soo .oc tso.oa 
19 1 2 .soo .ce tso.oo 
2a 1 2..500 .CD 117.ca 
21 1 2.500 .co 150.00 
n 1 126so.ooc 66.oo t.6.co 
22 ' 1 2 .soo .oc 150 .oc 
23. 1 2~00 .ca tas.oc 
24 1 2 .. soo .oo tso.oo 
25 1 2-500 .oo 150 .oo 
26 1 2 ..SOC .OD 132 .OC 
27 1 1 2 .soo .oc 150 .oo 
28 ' 1 2 .soo .oc 150 .oo 
29 1 1 2 .soo .oc 132 .oc 
30 1 2 .soo .oc 1so.oo 
31 · 1 2 .soo .oo 15o .cc 
32 . 1 2 .soo .ce 140 .co 
'33 t 2.500 .oc 150-00 
33 t 12650..000 132.50 132.50 
34 ¡ t 6350 .:Ooo 17 .so 17 .so 
¡34 ; 1 z.soo .oo 150.(]0 
'35 

1
• 1 2 ,.,500 .ce '13'4 .0D 

~6 t 2.:soo .oo 150.00 
137 l 1 2 .soo .oo 15'0-00 
:ss , 1 2 .. soo .oo 121.00 
¡39 11 2.500 .oo 150.00 
40 1 1 2.,500 .oo 150.00 
ll.1 , 1 2 .. soo .oc 1117.oo 
142 ¡ 1~ z .. soo ' .oo 1$0.00 
43 62 50 .000 ld6 .oc 66 .oo 
43 2 ~500 : .oc 1$0 .oo 
'43 i 1 -442 ..OOD :'6 .OO ~6 .OO 
'44 t z .:soo .oo 1~8 .oo 
•45 1 2 -500 .oo t~-00 

¡6" . o . ' <>e¡ 1 .. " . -~.fo~ -'e , - o • "~~~º .• :.r :~º 

ALFA 

.oc 

.ca 

.oo 

.oo 

.oo 

·ªº .ca 
.oo 
.oc 
.ce 
.oc 
• oc.· 
.oc. 
.oo 
.oo .oo ,.·. 
;.00 
.oo -
.oc 
.oo 
.00 

~ºº .oo 
.oc 
.oo 
.ca 
~oo 
.oo 
.oc 
.oo 
.oc 
.oc 
.oo 
.00 
.oc 
.oa 
.oc 
.oc 
.co 
.oo 
.oc 
.oc 
.oo 
·.oo 
.oo 
.oo 
.oc 
1.00 
·.co 
! .. oo 
:.oo 
¡.oo 
'..00 
1-00 ;.oo 
¡..00 /" '°r~~ .. 

TIPO 

o 
o 
1 
e 
o 
o 
o 
o 

··> g 
o 

•.. ::. o . 
- -"···a·· 
<, o e 
·<-c1 . o 

'1 
o 
o 
o 
o 
a: 

·:·O 
o . ·.o 
o 
o 
o 
o 

:o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
a 
o 
o 
o 
~ o 
o 
~ 
o 
d 

~ a 
~ 

- '? +' 



538 
538 
539 
539 
539 
540 
540 
540 
541 
541 
541 
542 
542 
542 
543 
543 
543 
544 
544 
544 
593 
594 
595 

1 
1 
1 
1 
1 

,1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

.1 
1 
1 
1 
1 
1 
1 

CARGAS NODALES 
NUDO COND 

2 1 
3 1 
4 1 
5 1 
6 t 
7 1 
8 1 

35 1 
38 1 
38 2 
38 3 
53 1 
53 2 
53 3 
55 1 
55 2 
55 3 
56 t 
57 1 
5!1 1 
511 z, 
SS :S: 
59 1 1 

60 1 
61 1 
61 z 
61 3 
63 1 
64 1 
64 2 
64 3' 
65 1 

PX 
.oo 
.oc 
.oc 
.oc 
.oc 
.ao 
.oc 
..oc 

-270.00 
.no 

497.00 
.oc 
.oo 

562..00 
- .po 
~o 

63s·...oo 
..llo 
.,oo 

'f854 ~g 
. ~o 
-970-eg 

lio 
1155.!C'.JO 

.,DO 

.,roo 

..00 
ta5o.:oo 

.oo .. , 

23 ..300 
37..300 
37-300 
23 -30C 
37..30C 
!7.:rno 
23 -300 
!7.3CC 
37 .30C 
23 .300 
37.300 
!7 -300 
23 .300 
!7.300 
37.300 
23 .300 
!7..30C 
37.300 
23 .30C 
!7.300 

5 .000 
3.00C 
3 ..000 

py 
.oo 
·ºº .oc 
.oo 
.oo 
.oo 
.oo 
.oc 

-1080.00 
497.0C 

.oc 
-1195.00 

562.0C 
.oo 

-1110.00 
635-00 

.oc 
' .oo 
: .oa 

-1695.oo 
n514.oo 

1 .oo 
'. .oo 
i .oo 
!- .oo 

ns¡s.oo 
.oo 
.oo 

'6915 .00 
teso.oc 

1 .oo 
.oo 

333 .30 
666 .60 

.oo 
:s:s:s .3 e 
666 .60 

.oo 
333 .:so 
666 -60 

.oo 
333 -3C 
666 .6C 

.oo 
333 .!O 
666 .6C 

.oc 
333 .:so 
666 .é [) 

.oo 
333 .30 
666 .6C 

·.DO 
.oo 
.oo 

PZ 
-2'500 .oo 

.oo 
-2'500 .oo 

-3017-00 
-:soo.oo 
-300.00 
-:soo.oo 

-2200.co 
-4821 .• 00 

.oo 

.oo 
-6700.00 

.oo 

.ao 
-''t3 5 .oo 

.oo 

.oc 
-2:20[1'.00 
-4!700'.00 

-2391!0.00 

1 
1-00 

. . .oo 
-~zoo.oc 
-cr100.oo 

-12!UO.OO 
! .oo 

.oo 
-zmo.oo 

-231900.00 
1 •.oo 

.oo 
-212ao.oo 

666.60 
1 ECO .oa 

333 .30 
666 .60 

1 DC0-00 
!33 .:so 
666.60 

1cco.oa 
333 .:so 
666.60 

1 eco .oo 
3!3 .30 
666.éO 

1 ceo .oo 
!33.30 
666-60 

1 ceo .oo 
333 .30 
666.éO 

1000.00 
1eo.co 
2Z0-00 
392 .oa 

1 

1 

1 

.ca 

.co 

.co 

.oo 

.co 

.ca 

.oa 

.ca 

.ca 

.ca 

.()0 

.co 

.oo 

.ca 

.co 

.ca 

.oo 
.• co 
.co 
.GO 

···.QO 
• .ClO. 
---10 
.ao 
.110 
.oo 
.co 
.oo 
.eo 
.ao 
.• oa 
.c;o 

• .1 !i ~ . e ~ r 1 · 1 • •, ., ' '" , (' j l / J J ~ " • ,,. c.J 

.oc 

.oo 

.oo 

.oo 
-oc 
.oo 
.ca 
.oc 
.oo 
.oo 
.oc 
.ca 
.oo 
.oc 
.oc 
.oc 
.oc 
.oo 
.oo 
.oo 
.oo 
.oo 
.oc 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 

-.- 'O 
o 
o 
o 
o 
o 
o 
o 
o 

"'' 10362.00 
8073.0a 

10362.00 
51152.00 
51152-00 
51152.00 
51152-00 

.oo 

.oo 

.oo 
-oo .oo 
.oa 
.oo· 
.oo 
.oo 

:g~o 
-o 
.a 

! .oo 
1
1 •Gil! 

.00: 
1 .oo 

1
1 :g9 

•O~ ¡, .OQ .oo 
1 ~3i 
1 i 1 ; ' • o .• ' ¡, 

75 

.01 

.QI 

.a 

.o 

.OI 

.OI 
-o .o 
.o 
.o 
.o 
.G 
•CI 
.o 
.:o 
.o 

~~ 
"'º .o 
'o 
~o 

. .Jo 

""º .¡o 
.. o -~= 
'"º 

:ji 
J .t ... , ' "' ' o': 



•••••PllEPIB•OS TalOlf'IEllSIOMlllES ••••••• 
MU"ERO DE l'IIEl'HIROS 
"U"ERO DE GRUPOS PE 
NUPIE•O DE G•UPOS DE 
NUPIERO DE GRUPOS Df 
PIATERIAL "CDULO 

1 
2 

1'0UN6 

"ººººº• 1'1000. 

~595 

PltOPlEllllDES GECP.ETllICAS • 15 
FUEIZAS DE Ef'IPClRAPIXENTO• C 
f'IATfllIALfS 2 

RE LAC ION DlfllS 1 DAD 
P~JSSON PASA 

..JOOOO 

.20000 

76 



77 

PROP!EDllDES GEOP'ETRICllS DE LOS "I ÚleROS 

TIPO DE llREA AREA AAEA lr..C RCH l!\ERCill I!\ERC 1& 
H.E!'IENTO J( y- z J( 'I' z 

1 22.770 .ooo .ooo .oc1 .001 .001 
2 :H.930 .ooo ·ººº .oc1 .co1 .001 
! 49•35.0 :.;.ooo .000 .001. 720.10C é491-C'00 
4 56~700 :.;.ooo ·.ooo .001 844.90C 99C6.~00 
5 94.900 .:ooo .ooo .oc1 2!47.00C 164ZC.COO 
6 12-3. 790 .:ooo . .ooo .001 74'i!.COC 51217.000 
7 149.390 .ooo ..000 .oc1 E,Q9Z.OOC! t;063Q.000 
!! 30.960 ;..ooo .000 .oc1 -001 .001 
9 76.200 .ooo .ooo 6697.0CO 7294.000 22117.0CO 

10 98.300 • ººº .000 T Té86.0CO 11245.ooc 514!'.C'OC 
11 114.300 .ooo .000 1 4111 .1 co 1207!! -500 6145.000 
12 Z03 .200 .ooo .000 81280.0CO 5682 2-ooc 47E27.COO 
13 2000.000 .ooo .ooo 53~200.0CO 266666.602 416666.602 
14 2400.000 .ooo .ooo 75 2t40.0CO .! 20000-ooc 12occc.t>c: 
15 2000.coo .:ooo .000 53c;200.oco 416666.602 266téf.602 

NUPIERO TOTAL DE ECUACIONES 1830 
llNCllO DE BANDA 438 
NUl'IERO DE ECUACIONES 

'!~ NUl'IERO DE SLOCIUES 

, ~ -



•••••• DESPLAZAl'!JENTOS Y GIROS DE LCS NUDOS•••••·. 
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303 f .09798 .00602 -.09601 .eco 2s -.0005 2 .00001 

2 .0127! 1.1!0~32 -.01034 -.00217 .ooco ! -.oooc1 

3 1 .!3194 • 04!C6 -.00671 -.ccocs .Q02!19 .ooo 5! 

30:? 1 -.1220<: .00772 -.09!54 .OCOC:9 .0004 7 --ooocz 

2 .01249 1. 82954 -.011!8 -.OC2·19 · .coco 3 -.t'OOC1 

3 1 .33205 -.04305 .00675 .ococs .00289 • 00052 

301 1 --23614 .OOt47 -.1!155 .00045 .00004 .oooc1 

2 .02996 2.25553 -.02242 _-.acoto ·0000 5 -.oooc1 

3 2.23542 - f42f! 1 -.28026 -.ococo ·0015'1 .00037 
-· .-. ,:· ... 

300 1 .00995 .00504 -.11.1;86, ':.>l..00015 -.00128 • oooc2 

2 .01467 2.01033 -.01147·· 

;:_~;: 
-~001 l!t .00001 -.00001 

:!' ,. .5 6379 .04950 -•001!03- :.:-,.o co es -0016 5 .ooo "' 

299 t .10057 .00211 -.18635.~. -.eco c1 -.0005 a .oooca 

2 .00918 1.80997 ...:.00203~:·: -•00152 -00002 -.OOOC1 

3 1.1!2 303 .04291 _..;.;o 1240 
, ---~ >·. 

:...:.ococ4 •0039T .00046 

298 1 . -.03852 .00217 - '.:.~1 i7~íi'' 2:7._:.:;: 
.:...:~00011 .00124 --00002 : 

2 .01491 2.03527 -•Oti72'. .. _..,.001 é! .00002 -.00002 

3 , .56372 -.041?0! .001!07: .OODC4 00016 5 .00042 
_' ~:..·~ ·;:·~;~::~ .-<· 

29'!' ' -00310 .. 00578' -~:~2Ú46'. - -~o oo es -.00141 .ococo 

2· .01102 t.99705 -·-.-.-:...;;;oo2se·-. .- :...:.001 94 .aoco 1 -.00002 

3 2.t3901 .;:04762 .• ·.:...:.01489 -.ococs. .[)0227 .00038 

296 1 -.05616 -.D2568 -~39055 .oco22 .0001 t -00000' 

2 .025Z8· 2.25655 .-.011!18 -.00010 -.00000 --00019 

3 2.B6973 .n5.o7 :...:.04587 .ceo c1 -00011! -00041' 

'._,.· .. ··. 
295 1 _-'.03557 .;o'IT76 -.22094 -.OOOC4 .0013 7 .oooct 

2 ····;.01·108 2.02309 .00248 -.o 0196 .00002 -.oooc1 

3 · 2.;13900 '.'"'•04765 .o t4 75 .OCOC4 .0022 7 .0003!' 

··-:;-::::-.'::·'.';.\ 
294 1 ;....;05874 -.;03TJ2 -.371!01 .00022 -.coco f -0000' 

2 ' .025ZB 2.28520 -.Ot86t -.00010 -.oooao -.ODOt9 

3 2·.;86975 .os2e3 -.Ot945 .ooo C1 .ooot7 .0004T 

Z93 1 S~ri~j3¡ .• -.03243 -..1;5599 ·ººº 33 
-.0015 5 .OOOC6 

2 '.;02541 2-31993 -.01994 -.OCOC9 -.oooo 2 -.ooo se 

3 .-z.;.s69D9.: -00328 .00005 .oooco -00004 .oooc7 
.-

292 t ~-23614 -.01175 -.14078 .ooo 42 -.0002 4 .ooo '° 
2 '--02996- 2-26416 -.o 1279 -.00009 .00005 -.OOOOT 

3 2_;;23s42 .05342 -.00919 .ooocz .001s 1 .00076 

291 1 -'~to3ta -.01235 -.27120 .C! C0é6 --00086 .ooot<t 

z :;03749 ·. 2.26255 .00130 .OOOCé .oooo 1 ·ººº 02 
3 2.59630 .05376 -.01431 .000 C! .00068 .00165 

:; .• ·,,,--,e•' 

290 1 . :;;.~o53a6. . ' --01393 -.3 74é8 .ceo C4 .00015 .oooG9 

z . '' .02572:; ,,._ 2.26a29 -.01!64 -.00010 .00000 -.ooou• 

3· '<'.-8_4_335 :: 
. ;:"•·i .05!24 -.01965 .o coco .00021 .00047 

<'89 1 -~0':5~~2·, · >-.Íl0006 - .z 9964 .o·co o ':-00017 .QOOC7 

2 O:O'JBSO .: :z.;25512 .;..a0396 - .oco 6 ·:-.00000· --00005 

:! 2 .90398'" •13970 ... 18446 .oco 8 ~0009 2 .ooo 52 
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zea 1 -.06115 -.02967 -.41191 .ooo 16 --00004 -.00011 
2 -.00692 Z.28487 .:...00656 -.00006 -.00000 .00001 
3 2-92041 .05296 -.02060 .oooc1 .oOOt-9 .ooo 47 

287 1 -.02530 --01990 -.60794 -.00014 -.00159 .00002 
2 .02559 2.32668 -.02183 -.acoco "."'•ºººº2 -.ooo 5.s 
3 2-81497 .02097 -.00992 -.oco.10 ;;ooco_4 .00002 

.. -...... _,,., 
286 1 -.03417 -.0'1990 -.49686 .003.28 -;.00180 .00002 

2 -01838 2.32656 -.00657 -.oooc6 -.;.oooa2 --0005~ 
3 2.90431 .02201 .06750 .00026 .. " •00021 .ooo 

285 1 --04344 --07650 -.95814 .ócosá ·• -.00003 
2 .02484 2.49640 -.02750 -.0(;0C5 .:...00000 
3 2.86962 .01]057 .00074 -:.00000 ·00008 

-.. : .. ' 

284 1 --12792 .00489 -.18591 -.oooc4 -00052 
2 .00913 1.83372 ..00218 -.001-54 -00002 
3 1 .82301 -.04296 ..01229 .CCOC4 -00391 

283 1 --01766 -.01362 -.39070 .. 00045 -.00156 
2 .01335 2.26576 .00446 -.ooocs --00003 
3 2-98208 .u~~º' -.02244 .OCOC'i .GOQi Z 

282 1 --05578 --06414 -.88225 .00047 -.00142 
2 .02524 2.48538 -.02639 -.00007 -.00002 
3 2.86906 .03292 -.00897 .oooco --00001 

281 1 -.09367 -.0201;2 -.42111 .00002 -.00010 
2 .01975 2.28579 -.00487 .OOOC4 -.00000 
3 3 -22981 .05244 -.02310 .o coco .0002 5 

280 1 .11538 --00279 -.20049 -.oooco --00057 
2 .00426 1.81187 .00033 -.001se .oooot 
3 2 .04630 .04244 -.01386 -.OCOC4 .00437 

279 1 --03.128 -.03465 -.46315 .00046 -.00002 
2 .02439 2.29784 -..02221 -.OC011 -.00000 
3 2.86992 -.17827 .074'40 -.0()0 01 -00018 

Z78 1 -.03822 -.O't182 -.30't01 .00026 -.00036 
2 .01850 2.26620 -.00423 --00007 -.00000 
3 2' .9039E .05413 -.01920 .00001 -00092 

277 1 --01706 .01995 -'.tZ733 --00007 .oooz 3 
z .01601 2.14753 -..01259 -.00085 -ooooz 
3" t -73131 .05235 ~.OOB64 -.00003 -00'163 

276 1· --07627 -.OZl!30 -.41967 --00003 -.0000(> 
2 -02324 2.28427 -.00090 -.OOOC4 --00000 
3 2.99003 .05285 -.02 't64 .oooct .00021 

275 t -.02326 --00779 -.36398 .OCDC7 -.00131 
2 .o 2 57! 2.26327 -.Ot859 .O COC6 -.00002 
3 2-81470 .05422 -.01938 .ococ1 -00009 

274 1 -.07992 --02321 --41538 .00007 -.00009 --0001 
z .00165 2.28465 ..00043 .OOOC4 -.00000 .ooo 
3 3 .1 Z791 .05263 -.OZ285 .coa co .oooz 5 .ooo 
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, ••••• VUERZAS lllOlllENTDS ., ES FuEazos ••••• 

f!J El'IB .e ARGA AXIAL co•TANTE CCRTAllYE TCRSION FLEXION 

"º. "º· R1 R2 R3 fll1 1112 1113 

1 1 6978.271 6247.892 280.398 .0()2 ·9131.636 211736.109 
-69711 .271 377.108 161 .602 -.002 4199.958 172322.7123 

t 2 -1256.422 -25.323 192 .276 -.ooo -10007.520 -3765.706 
1256.422 25.323 -192 ..276 .ooo -18833.899 -32.698 

1 3 -689.335 -6.005 296 .759 -.eco -13765.782 -1629.767 
689.335 6.005 -296.759 .ooo -?0748.081 728.984 

2 1 6773 .018 -377-095 43 .652 .002 -4199.958 -172322.662 
-6773.018 847.095 -43 .652 -.ocz -40()6.543 5 7248 .1134 

2 2 -875.953 -25.344 -188 ..2 70 -.oco 11!!!33.867 32.696 
875 .953 25.344 1811.270 .ooo 1656Q.813 -4797.351 

2 3 -64.611 -6.040 -327 .977 -.oca ~8748.157 -728-989 
64.611 6.04() 327 .977 .ooo J 911.560 -406.528 

3 i 6692.Sí9 -é!47.09o¡l -36 ...e.4? .002 .C,006.,51.3 -572 48-!6 74 
-6692-519 1222-099 36.847 -.002 1520-536 -97941.126 

3 2 -518.109 -25-324 169.546 -.ooo -16560-802' 4797.351 
518.109 25.324 -169.546 .ooo -8871.142 -8595.960 

3 3 560.538 -6.005 29? .163 -.ooo -?0911.629 406.527 
-560.538 6.005 -29·7.163 .oca -13662.838 -1307.320 

4 1 5415 .;603 606.497 73 .642 -.001 -3421.153 45319.093 
-5415.603 -231.497 -73 .642 .O C1 -7625.()99 17530.468 

4 2 595 .078 -11 .932 152 ..277 .oca -7958.805 -2800-233 
-595.078 'l1.932 -152 ..277 -.oca -14882.713 1010.495 

4 3 t73-464 -4-507 34 .057 -.ooo -1872.516 -389.861 
-173 .464 4.507 -34 .057 .oca -3235.891 -286.177 

5 1 5612.a50 231.492 -122.805 -.OO'i 7625.iOO -77530.543 
-5612.050 98.508 f22 -805 .001 8585.'l80 26307-446 

s 2 971.109 -11.952 -223 .797 .oco 14882.709 -1a1a.S88 
-971.109 tf.952 223 .797 -.oca 14658.526 ..-567.095 

s 3 275-017 -4.513 -67..494 -.occ 3235.890 286.172 
-275.017 4.513 67..494 .ceo 5673.340 -881.869 

6 1 5815.69i' -98.492 80 .842 -.001 -8585.175 -26307.684 
-5815.697 473.492 -80 .842 .001 -3541.099 -16591.210 

6 2 1343.250 -11.929 1411-592 .oao -14658.472 566.804 
-1343-250 11.929 -148 .592 -.ooo -7630.360 -2356.!04 

6 3 401 .461 -4.506 58 . .859 -.oca -5673.558 881.874; 
-401 .461: 4.506 -58i.859 .ooo -3155.275 -1557.788' 

7 1 -2359.284 380.487 -99 .912' -.aoo 5661.399 19194.686 
2359.284! -5.487 99 .912 .oco 9325-34a 9753.403 

7 2 -1057.969' -48.1'98 140.950 -.ooo -.7:54 2.448 -136 71-40CJ¡ 
1057.969 48.7198 -140-950 .ooo -1\3800.064 6:SS1.7.17 

7 3 290.861¡ 7.2~2' 5~.034 --oao -,3'!71.592 12'45.383' 
-29D.86T -7.2'82 -5 ,.034 .oca -4333.582 -153.041: 



;.
-,

¡C
~:

:l
 

D
E

 
3

i.
\N

C
J.

 
O

fi
Z

G
.:

 r
.P

.L
 
=

 
Q

7
 



az 
15 2 95.734 -19.897' 92 .136 .ooo -9168.621 -1746.195 

-95.7'34 19.897' -92 .136 -.ooo -4651- 7'42 -1238.319 
15 3 -1 .793 -1-119 -57.954 -.eco 6454.955 729.360 

1.793 f.119 57.954 .ooo Z238.tt4 -e 97'. T8o 

16 564 7.230 559-837 1 .163 .;ooo 379-313 62771.007 
-5647 .230 -184.837 -1 -163 -.ooo -553-735 -6920.329 

16 2 7'57.141 -.7'.859 48 .Z35 -ººº -zaoo-546 -9562-888 
-757.141 4 7.859 -49.235 -.ooo -4434-739 2384.038 

1~ 3 174.173 -1-207 -72.216 .ooo 2476.299 -7'31.989 
-174.173 T.20'7 72.2'16 -.ooo 8356-137 550..978 

17 5645 .694 18/; -848 z.711 .eco 553.7'40 6920-227 
-5645 .694 132.652' -2 .711 -.ooo -898.038 -3605.796 

17 2 872.437 -47.860 -67.774 .;ooo 4434-492 -2384-832 
-872.437 47.860 67.774 - ~-ooo 4'172.816 -3693.333 

17 3 -35.370 -t.193 137.235 -.;ooo -8356.397 -ssT.209 
35 .370 1.193 -137.235 --000 -9072.474 399.689 

18 1 563-5 .aa6 -132.651 -7..098 .ooo 898.037 3605.810 
-5635 .886 507.651 7..098 -.oco 166.591! -516211-504 

18 2 984 .031 -47.853 43 .aso .ooo -4172-856 3693.332 
-984 .O:!t 47.853 -4:!.850 -.aoo -2404.665 -10871.334 

18 3 -269.372 -1.206 -96 .771 .ooo 9Q72.536 -399.687 
269.372 1.206 96 .771 -.oca 5443 - 't24 218-773 

19 1208.024 386.792 -6 .198 -.oco 234.531; -18076.453 
-1208.024 -tf.792 6.198 .O(!O 695.180 47970.064 

19 2 -821;.125 -14.?t2 90 .006 --oca -4534-2'23 428-861 
824.125 14.212 -90.006 .ooo -8966. '737 -2560.636 

19 3 234.194 9.267 -47 .955 .ooo 2755.374 2367.339 
-234-194 -9-.267 47.955 -.ooo 44:37.780 -977.Z66 

za 1 1202.647 11-837 --771 -.oco -695.t74 -47972.104 
-1zo2 .64 7 280.663" .771 '.oco 7'85.402 32245.667 

20 2 -565.39-J -14-231 -111 .'f40 -.0110 8966.668 Z561.027 
565 .39'T 14-23t t7t .'l40 .aoo tt056.659 -4226-063' 

20 3 88-882, 9.276 97.247 .ooo -4437.930 977.180 
-ss.aaz- -9.Z76 -97..24 7 -.ooo -6940-085 108-052 

21 1 1Z20.23S: -280.638 16 .795 -.ooo -785.403: -3Z246.77a 
-t220.Z3S. 655.638 -16 .795 .ooo -'1733.829 -37973.975 

21 2 -2a2 .;047' -t4-216 'T13,..486 -.ooo '-~'1056.595 4226-1'43 
Z82.047 t4-Zf6 -"13:..486 .o 00 -:591!6.;289 -6358.503 

21 3 -93.897 9-264 -8 5'.708 .ooo 6939.789 -107.972' 
93.897 -9-264 85:.708 -.aoo 5916.468 1497.601' 

i 

22 ' 7056-271 1 'T629.876 -76 -897 -.ooo 372!1.367 244805.578' 
-7056 .271 1395.124 76.897 .ooo 78Q6.168 408950.898, 

22 2 812.00Q -7-532 -17'..454 -.ooo 81!Q.1'13 : -2275.1211 
-812.oaa 7-532 17'.4 54 .ooo ¡1757.967 Tt45.215; 

22 3 t0.1811 -121 486:.2'61 .ooo -2:39154.368 33.741; 
-tD.181' --121 -486'.261 -.O (JO -cia974 .798 -15 .r.o4, 

i ¡, 
J .: • ti ~ e Q 1,'. 'Je.,,:,; 'Jl1 • _.:,. 
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Z3 1 7606.107 -1395.120 81 ..Z90 -.oca -78Q6.17a -<1,08950. 715 
-7606.107 1865.120 -81 .290 .ooo -74 76.338 102488.081 

2.3 2 -266.047 -7.532 18 ..3Z5 -.oca -1757.955 -t145.278 
266-047 7.532 -18..325 .ooo -1687.151 -270.804 

23 3 '" .495 .121 -511.928 .oca 48974.825 't5.6Q4 
-14.495 --121 SH.92.8 -.oco "7267.603 7.129 

24 4088-826 -1865.119 -72-934 -.ooo 7476.338 -102488.122 
-4088-82.6 2240.1'!7 72.934 .oca 3463-727 -205404.365 

24 2 -1172.469 -7.532 -16 .951 -.oca 1687.142 270.807 
1172.469 7-532 16.951 .D!lO 855.444 -1400.666 

24 3 -22'.190 .121 466.828 .oca -47267.6t2 -7.129 
22-190 -.1l!'i -466.828 -.ooo -22756.522 25.266 

zs 2189.71!6 887-673 49.660 .ooo -2361.334 147444.437 
-Z1S9.786 -512.673 -49 .660 -.oco -5087.'106 -42418.6Z2 

25 2 Y5ll3 .203 -3 .. ?!9 -·u .465 ·ººº 729.885 -t3T2a803 
-'1503.203 3.n9 14..465 - .. ooo 1439.849 754.958 

Z5 3 -14 .ooo .086 126.960 -.ooo -6543.622 8-2~5 
14.000 -.086 -tZ6.960 .oco -12500-307 4.646 

2.6 t Si,34.628 512-695 -78 .174 .oco 5087.109 •2418.173 
-5434 .628 -182 .695 711-174 -.ooo S231.3tl! 3477.598 

2.6 2 742-703 -3-7t5 Z1 .440 ·ººº -1439.859 -755-235 
-742.703 3.715 -Zt .440 -.oao -1390.238 264.880 

26 3 6.590 .085 -193 .538 -.oco 12soo-lo2 -4.51'0 
-6.590 --085 193 .538 .oco 1301,6.760 tS.848 

27 1 146.1-140 'f82.723 50..896 .oco -5231.311 -3478.760 
-1.46T 0 "140 192.Z.77 -5ll.896 -.ooo -2403.050 2762.043 

27 2 -150.797 -3.714 -14 o't92 .ooo 1390.2.35 -265.002 
150.797 3. 7'!4 t4 .192 -.ooo 738.576 -292.025 

27 3 -6 .92.1 .085 130-430 -.ooo -1301,6.973 -15.825 
6.921 -.085 -130.430 .ooo -65t 7.508 28.&2.3 

28 , 4324.194 542.5117 -101.836 -.eco 4999.617 26989.!!14 
-4324 .194 -167.597 101'.836 .oco 10275-842 26274.817 

28 2 668 .016 -11'•7'1!4 -22 .086 -.000 1121.358 -3088.785 
-668.016 11.784 2Z..OB6 .ceo 2191.519 1321.'137 

28 3 7.tQ_'t; -.060 62..240 .ceo -3507.660 -15.041 
-7.101 .060 -62 ..240 -.ooo -5828.304 6.082 

29 1 81.72 .32~ 167.599 157..057 -.oco -1()275.844 ..Z6274.940 
-8172.32&: 162.401 -157..057 .ooo -10455.699 26618.120 

29 2 -146.6721 -11.784 3~..240 --000 -2191.526 -1321-137 
146.6721 t1.n14 -33 -240 .ooo ...;2196.128 ..,.234.:394 

2.9 3 9.099 -.060 -91'-378 -000 5828.348 -6.C82 
-9.099 .060 91 .378 -.oco 6233.494 -1-802. 

30 4662-834 -'t62.397' -10't..079 --000 1:0455-697 -Z66t8-224 
-4662-836 537.~6 tO'f .079 .ooo 4706-151 -25!!66-25~ 
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30 2 -1078.031 -11. 784 -22 ..353 -.ooo 2196.040 234.394 
1078 .031 11.784 22 .3 53 .ooo 1156.9()9 -2002.043 

30 3 -4 .434 -.060 56 .1 22 .ooo -6233.424 , .ea2 
4.434 .060 -56.122 -.aoo -2184.802 -10.762 

31 .1 6201.122 550.982 88 .738 .oco -4348.405 12185.308 
-6201 .122 -175.982 -88 .738 -.oca -8962.352 42336.!68 

31 2 158P .• 937 -n.1c~ -22 .073 -.ooo 114 3.953 -24 n.a18 
-1588-937 11. 7C3' 22 ..073 .oca 2166.981 657.533 

31 3 .245 .166 -70 .620 -.ocio 3555.018 22-597 
--245 -.166 70 .620 .oco 7037.895 2.295 

32 1 9733 .695 t75.91i13 -12!! ..839 .ooo 8962.361 -42:!37.060 
-9733 .695 174-007 12!! .839 -.oca 9075.111 42475.944 

32 2 831 .641 -tt.?00 3t .127 -.ooo -2167.Q53 -657-7a3 
-831 .64'1 11-700 -31 .127 .ooo -21-9Q.670 -980.239 

32 3 4.653 .166 98.018 -.ooo -7038.147 -2-246 
-4.653 --166 -98 ..018 .ceo -6684.326 25-443 

3.3 " 6160 .417 -173.965 89 .790 .ocio -9075.095 -4~47c.2.--; 

-6160.417 13198.965 -89 .790 -.ceo -4393.426 -2!3116.629 
33 2 6.672 -11.699 -22.084 -.ooo 219Q.588 980.168 

-6 .672 11 .. 699 22.0!!4 .oco· 1121.971 -2734.996 
33 3 -4 .136 .166 -68.96'1 -.aoa 6683.912 -25.434 

4.136 -.166 618 .961 .ooo 3660.231 50-277 

34 1 690-858 7039.907 .776 .ooo -69.9218 192774.7.38 
-690.858 -314.907 -.776 -.oca -46.500 -6288.804 

34 2 192..078 -3.85'1 -16 .5 58 .ooo 854-082 -682-213 
-192.0711. 3.851 16 .558 -.ooo 1629.575 104-549 

34 3 -8 .093 -.341 -155.929 --000 7652.477 -63-965 
8.093 .341 155 .929 .ooo 15736.923 12.856 

35 1 446T .044 314.976 .195 .ooo 46.508 62!5.657 
-4461.044 20.024 -.195 -.oco -72.586 13475.940 

35 2 -565 .656 -3.847 22 ..613 .oco -1629.635 -104.879 
565 -656 3.847 -22 .6T3 -.ooo -1400-557 -410.648 

35 3 -6-882 -.341 214.506 -.ooo -15736.764 -1·2.836 
6-8112 -341 -214 .506 .oco -13006.966 -32-!!38 

36 1 1211-370 -19.944 -.368 .ooo 72-590 -13478.039 
-1211.370 394.944 .368 -.oco -17.420 -17638.515 

36 2 -937.937 -3-1146 -14 .2 54 .oco •"00.577 410-548 
9.37.937 3.846 14 .2 54 -.ooo 737.453 -987-516 

36 3 -18 .980 -.3.41 -132 .044 -.oco 13006-569 32.&24 
'l8.98C .341 132 .044 .ooo 6799.997 -83.R43 

37 1980 .158 472-205 12 .496 .ooo -635.511 26951.736 
-1<;!80.158 -97.2()5 -1? .496 --000 -12'38.904 15754.'160 

37 2 950-516 -15.0'60 -t2 .232 .ooo 6390672 -2678-556 
-950 .516 15-060 12 .232 -.oco t195.134 419.111;8!! 

37 3 -'18 .141 .161 -14~..640 -Ot!O 7131.IJZO 56.24l' 
18.141 -.161 146 .640 -.ooo 14864.156 -32-088 



B3 1 

83 2 

83 3 

84 1 

1!4 2 

!!4 3 

85 1 

85 2 

85 3 

B6 1 

86 2 

86. 3 

87 

87 2 

87 3 

88 1 

88 2 

88 3 

89 1 

89 2 

89· 3 

-1633 .622 
1633-622 

14.064 
-14.064 
-63.625 

63.625 

-6670 .197 
6670.197 

64.;407 
-64.407 

1559.000 
-1559.000 

17500.963 
-17500 .9.63 

-264 .594 
264.594 

1517-875: 
-1517-875 

9845 .957 
-9845 .957 
-l16.925 

116-925: 
95-187 

-95.18~ 

-6803.717 
6803.717 

56 .51 ,, 
-56.511. 

-1444.25Q 
1.444 .250 

-1687.404 
?687.40" 

~7752.7sz.··.. ~6~-3:6 
· 9752.752 ,,:,. ··, 68.o.316 

88.432' ...:443 o.353 
-88.432 ,, '' :'443-3.53 

-s11.-i31,· :124.825 
511.;131 ;, ·;;,12r.;;.s25 

'o)'/, 

6695-.713 59.;¡,37 
-6320;..?:13 -59:-437 

-91-4¡17 376'.-389 
91;..417 -37~-389 

715- 7,42' ' -'tt2' ..461! 
-715-7'42 ·ui.468 

2312-598 ..047 
-512.5,'9!! -,.D47 

-'-001 
.;.oc1 

·ººº --000 
-.ooo 
.oca 

-.001 
.001 

·ººº --000 
-.ooo 

.ooo 

--001 
.oot 
.ooo 

-.ooo 
--ooo 

.ooo 

- .o 00 
-000 

!!92.153 
•, ~796.819 
'i3075.628 
18905-456 
12526.908 
4586.405 

-1773.980 
-7274.955 

-20693.393 
-4763'2-144 

4321.413 
11902-964 

72 74.956 
6388-148 

47632-143 
41(138.435 

-11902-962 
-13061.946 

-6388-136 
-2527.46'1 

-41037-804 
-15420.612 

't3061-903 
3808-229 

-7.093 
--ooo 

957383.055 
83 9819.62 5 
'-8717.063 
-6Tt0.D46 

-98497.t.84 
-64509.494 

-839820.953 
246166-865 

6710-108 
-3436.919 
64505.468 
15776.112 

-2508 54.221 
821848.070 

3192.340 
-7669.763 
15631.609 
64143.325 

-821848.461 
-928701.977' 

7669.762 
10016.678 

-64143.280 
-98082-821 

928698.344 
47533-691 

-10016.545 
-3696.072 
98083.093: 

9278.198 

130889.7521 
~- t22Í 



ob 

165 2 66 5 .891 -·ººº .ooo .ooo .ooc .ooo 
-665 .8'11 .ooo -.coo .ooo .eco .ooo 

165 ! -666 .161 -.ooo -ooo .oco .coo .ooo 
666.161 .ooo -.ooo .ooo -ceo .ooo 

166 2384 .849 .ooo .ooo .oca .ooo .ooo 
-2384 .849 --ooo -.ooo .oco .ooo .ooo 

166 2 -562 .641 .ceo .ooo .ceo .ooo .ooo 
562.641 -.ooo -.ooo .ooo .ooo ·ººº 166 3 241 .145 -.ooo .ooo ·000 .ooo .ooo 

-24'1.145 .ooo -..ooo .oca·. -~DO .oaa 

167 2711! .419 .aoo .aao .eco •• :JQO .oca 
-271!.419 -.ooo -.ooo .oco .ceo .oca 

167 2 656 .512' -.ooo .000 ·ººº .ooo .ooo 
-656.512 .ooo -.ooo .ooo .ooo .ooo 

167 3 -219 .64! -.ooo .000 ·000 .ooo .ooo 
Zt9.641! .ooo -.ooo .oca .ooo .ooo 

163 2537.977 .OOIJ -.oao .oca .ooo .ooo 
-2537.977 --ooo .ooo .ooo .ooo .ooo 

i 68 2 -6f4.'i'93 .ooc .tJOO ·ººº -000· .oaa 
61'.793 -.ooo -.ooo .ooo .ooo ·ººº 168 3 109.976 -.ooo -.ooo .QQO .ooo .ooo 

-109 .976 .aoo .000 .ceo -ooo .ooo 

t69 1 2664.119 .ooo -.ooo .oco .ooo .ooo 
-266(, .119 -.ooo .ooo .oca .ooo .ooo 

169 2 697.793 .ooo .ooo .ooo .ooo .ooo 
-697 .793 -.ooo -.ooo .oca .ooo ·ººº 169 3 -94 .836 .ooo -.ooo .ooo .ooo .ooo 

94 -836 -.aoo .000 .oca .ooo .ooo 

170 Z65T .757 .ooo .000 .ooo .ooo .ooo 
-2651 .757 --ooo -.ooo .oca .ooo .ooo 

170 2 -572-437 .ooo .(100 .ooo .ooo .ooo 
s1z.437 -:.ooo -.ooo .ooo .ooo .ooo 

170 3 -1t6 .29.,. .oao -.ooo .ooo .ooo .ooo 
t16.Z97 -.ooo .LIDO .oco -ooo .ooo 

171 1 2372' .t 15 .ooo .000 .oao .ooo .ooo 
-2:nz .115 -.ooo -.LIOD .olla .ooo .ooo 

171 z 6lD.234 -.ooo .000 .ooo .ooo .ooo 
-620-23(, .ooo -.ooo .ooo .ooo .ooo 

17'l 3 12(,.106 -.aoo -.ooo -ooo -ooo .ODO' 
-124 .106 .ooo .000 .ooo -ooo· .0011 

172 2666-300 .ooo -.ooo .ooo .ooo .ooo 
-2666 .300 -.ooo .000 .ooo .ooo .ooo 

172 2 -562.684 .ooo ..000 ·ººº .ooo .ooo 
56Z.684 --ooo -.ooo .oca .ooo .000' 

172 3 -261 .tt3 -.ooo .000 .ooo .ooo .ooo 
261-113 .ooo .000 .ooo -ooo .ooo 



67 

20l 1 11010.094 341.:sso 3509.383 1!6!.771 ..:31'15110.430 2902.097 
-11010.094 •34 T.JSO -3509.3!3 -1!6!.771 -1541126.977 49200.359 

203 2 7.135 76.455 T.643 229C .6:S9 -156.8Z9 2064.012 
-7.US -76.455 -1.643 -229C.6:!9 -89.566 9404.149 

zo:s 3 -576.104 -5.634 404.975 3512.0:!4 -44671.550 383.729 
576 .104 5.634 -404 .975 -3512.034 -16074.3:S6 -1228.@15 

204 1 24'7f .766 -n 5.966 11042.719 ~09 .:!! 54 -12CS332 .797 -62213.255 
-24111.766 z15.n4 -1104Z.719 -509.354 -4'1o75.039 29!93.309 

204 2 -133~.91!1 143.539 -104.142 -1511.426 1"0963.148 2703ll.535 
T335.9U -143.539 104 .142 1511.426 465!.212 -5507.616 

204 3 -691 .'t67 1.021 -1134.240 -247:! .265 1195 5 2. 36 7 1805.701 
691.167 -7.021 1134 .240 2473 .265 50583.Q62 -752-~54 

205 1 5614.672 -2'f6. 'l'f 6 -42417.301 509 .3 52 45"1074.953 -Z9893'.:SD7 
-56f4.67Z 2'6.T16 4Z47.30f -509.352 186020.172 -2614.062 

205 2 -1160 .972 t43.S?1 42.686 -15'f1·"24 -4658-220 55011.007 
tt60 .972 -143.571 -42 .686 151'1.424 -1744.730 16027-639 

20S 3 776.621 1.109 ·460.405 -2473 .269 -sosso.an 752.550 
-776.6Z1 -7-'109 -U0..405 2473.269 -t.8479.301 3t:S.S17 

206 1 9057.031 -242.920 Z57 .Tlt7 Z5 .334 -241811.886 -431Z3.305 
-9057 .031 24Z.920 -257'.117 -25.334 -14389.183 6685.:!!0:S 

206 2 -145 .354 z3.545 12 .804 70.575 -11118.238 3u:s.2a3 
145.354 -2!.545 -12.804 -70.575 -732-328 -151-407 

206 3 .405 -.102 -1806 .874 -111' .701 1f95t5.881 -17-016 
-.405 .102 1!06.1174 1114.701 101514-887' 1.734 

207 1 32U5.Z19 -242.9ZO -127' .172 Z5.3!4 143119.183 -6685.303 
-32185.219 242.920 f27.t72 -25 .3 34 4686.608 -29752.698 

207 z -362 .434 23.546 -6..512 70.575 732-3211 151.417 
362.434 -2!.546 6 .512 -70.575 Z44.426 3380.:!!97 

207 3 -6.1522 -.102 8156 .135 -tt·u.1c1 -1ou15.001 -1 • .734 
6.822 .102 -886 .t35 tt14.7C1 -:!1405.379 -'3.54& 

208 1 ZZ323.992 -197.872 -10682-394 -1976.695 11f8995.969 -56112.331 
-22323 .992 197.872 10682.394 1976.695 433363.180 26431.582 

208 2 -1ZQ5.471 123.143 1'19..4 77 1745 .641 -12571.076 2:s191.s11· 
.1205.471 -123.14! -1'19.477 -t745 .641 -5351!.536 -4720.863 

zoa 3 750.750 -6.265 -1'28.873 -2Z56.621 1 f.8•29.287 -1769.700 
-750.750 6.Z'65 '128 .873 22'56 .621 504010453 1129.'ll56 

209 1 4188-242 -1911-692 407&.580 -1976.695 -4 33363 .172 -26431.sa~ 

-4188 .z•2 198.692 -4078.580 1976.695 -178423-155 -:s3r2. "T70 
209 2 -1014 .51a 123-152 -49.117 T745.641 5350.s3s 4720.160 

1014.518 -123.152 49.117 -1745.641 2016.971 13752.501 
209 3 ·714 .424 -6.35! 459..460 -2~56.621 -50401.•20 -!29.957' 

714.424 6.353 -459.460 22156 .6 21 -1'-8518.299 -:'f23.032 

210 1 3Zl!'l5 .00ll 436.]:14 294~-lt:s -n¡e6.7U 5.537 96436.712; 
-:sza15 .aoa -436.3i'4 -294 .213 7?66 .718 -4411037.5'18 -30989.72S 



210 2 

210 3 

211 

211 

211 

212 

212 

212 

213 

213 

213 

214 

214 

214 

215 

215 

215 

216 

216 

216 

2 

3 

2 

3 

1 

2 

3 

' 
2 

3 

T 

2 

3 

1 

2 

3 

217 1 

217 2 

217 3 

65 .633 
-65 .633 

-110.c. .212 
1104 .212 

34022.;'094 
-34022 .;094 

50 .301 
-50-801 
-2.303 

2.303 

26144.039 
-26144 -039 

63 .869 
-63-869 

Ut0.441 
-11'0 .441 

13287.000 
-13287-000 

-15.059 
15 -059 

-88T .9t7 
881.917 

21834.211 
-21834-211 

589 .t 92 
-589.192 
-638-795 

638 .795 

6339-922 
-6339.922 

522-683 
-522-683 
444-496 

-444-496 

17.393 
-17-393 
-10.5110 

10.580 

137~879 
-137.879 

30.270 
-30.270 

-.078 
.07!l 

377.650 
-377.650 

1e.930 
-18.930 
11-910 

-11.910 

377-050 
-377-050 

18.958 
-18-958 
tt-775 

-1'1 .. 775 

129-863 
-129-863 

196 .. 008 
-196-008 

-3-300 
3 .. 300 

n9-179 
-129-179 

196-078 
-196-018 

-3 .2'.13 
3.in 

39 .629 
-39.629 

-tc5T.109 
1051.109 

-1318 .729 
1318 .729 

3 .509 
-3-509 

2061 .720 
-2061 .720 

-4679 .926 
4679 .926 

-42 .356 
42..356 

-1054.566 
1054-566 

6120 ~'135 
-6'120 .135 

54 .983 
-54 .983 

1382-365 
-1382.365 

9347-642 
-9347.642 

41.629 
-41..629 

-91Z:.2 57 
912.257 

-295"2-359 
2952-359 
-15.039 

15 .039 
320 .165 

-320.165 

-.3254-147 
3254.147 
5753 .9 08 

-5753.908 

..,7766.716 
7766.716 

-3254.102 
3254.102 
5753 .7 76 

~5753 .776 

-1393 .141 
1393.141 
288.3 20 

-288.320 
3501.189 

-3501.189 

9308 .271 
-9308 .2 71 

3521.204 
-3521.2(!4 

5411 .262 
-54T1 .262 

9308.279 
-9308.279 

3521.206 
-3521.206 

5411.145 
-5411.145 

-.180 
-5944.231 

2.645 
157663.445 

4'1037.4/,5 
159224.219 

5944.231 
1771.446 

-157659.299 
-40886.777 

-.28E 
-1~11t2.703 

'"'·03'5 
38?.;851 

2.100 
231556~074 

1511t2.889 
46696.439 
-387.856 
-138.530 

-231555.775 
-77702a176 

-4.510 
7C1993.484 

.167 
6353.209 

.738 
1~8H!3o375 

-701993.672 
-2t6026.578 

-6353.219 
-'f894.207 

-158180-365 
-49174.129 

3870 .036-1 Oe3342 .12 5 
-3'870-036 -338!!04-187 
-2790.054 -4472-~3 

2790.054 -1771.473 
-758 .187 98340-043 

7S8.U!7 38497.309 

3'1!70-039 
-3870.039 
-2789 .884 

2i89 .8 84 
-7'58.231 

758 .2 3t 

338!!04.156 
1C4049.633 

177t-381 
484.424 

-38496.633 
-9528-273 

88 

-455"-126 
7162.935 

-2263.226 
676.268 

30989.791 
34399.547 
-7162.689 

9775.247 
-676.274 
-!!90.560 

27683.011 
-7001.079 

4663.620 
-"125.261 

-11.725 
-~060 

7001.045 
1"3680.~45 

125.E43 
4414.961 

.062 
-11.828 

84053.823 
-27406.296 
-3144.446 

5983.795 
2567.535 
~731.107 

27406.312 
29Y5t.t34 
-5982-619 
8826.262 

781.119 
985-107 

34836.849 
-15357.362 
40446.t78 

-11045.081 
-1'115.939 

620-941 

15357.355 
4019.534 

11046.398 
18365.358 
-620-985 

13'6.0U. 



226 

226 
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227 
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22B 
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2Z9 
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229 

230 

230 

230 

231 

231 

231 

232 

Z3C: 

232 

2 

3 

2. 

3 

z 
3 

z 
3 

-38 .294 
3e.294 

2.620 
-2.620 

14Ú6'::s'á3 
-1.4336';.;3 83 
. !083ii<790 
· -1os3;;.i90 

.. ...:4z6·.;13·z· 
. 426.;732 

2.965.719 
-2965 .719 

910.096 
-9't0.096 

543.311 
-543-::Stf 

5995.375 
-5995.;.375 

251 .024 
-251'.;024 

·-~97""-1,-;.:629; ., ;__o___. 

.:1 ;.629,;;·,. 

24.90~ 
-24.903 

.23!! 
-.238 

87.2.708 
-872.70! 

83.947 
-83.;947 
-29.054 
29.054 

872.321 
-872.321 

84.043 
-84.043 
-28.999 
2e.9,p9 

180.649. 
-180.649 

19.810 
-1.9 •. 810 

.. -.309 
•309 

.583 
-.58! 

698 .694 
-698 .694 

-6!i44 .026 
é544 .026 

36 .165 
-36 .1 65 

-858.119 
. 858.;.119 

1874.108 
-1571,.1oe 
. -10.463 

10 .463 
291 .840 

-291 .840 

5414.474 
-5·'14 .4 74 

'f20.G27 
-120.627 
-768 .430 

768 .430 

. -1470 .975 
1470 .975 

-38 .294 
38 .294 

260 .4 51, 
-260.454 

57.930 
-57.930 
-6 .545 

6 .545 
-1307.851 
. 1307.851 

-174 ... 14 
174 .2 14 

-:!:!31.2?9 
!:!31.2:!'9 

-2546.513 
2546.513 

-11!01 .746 
H01.746 

-6191.6 eo 
6191.680 

-2546.509 
2546.509 

-1eo1 .e"ª 
1601.ll l.8 

-6191.818 
6191.1!18 

-798 .e t:4 
798 .a 64 

HOt;.1,¡¡¡ 
-f5'09 .4 81 

-260.268 
260.268 

-791!.862 
798 .s 62 

1509.697 
- -1509.697 

-260.217 
260 .217 

21e.925 
-210.925 
-106.380 

106 .! so 
-1203.ecs 

1203.805 

-6 3.690 
-23.799 

-77855.21! 
-26948~677 

796507.797 
1e5o96 .o31 

-4241! .232 
-1176.551 
9611 e .e32 
32598. 967 

-11!5096.l.Sl. 
-96019.746 

1176.51! 
392.962 

.-32601.995 
-11174.330 

-é74593.773 
-'137577.309 

-13871-891 
-4222 .146 
86060.217 
29204-537 

137577.658 
1!3068-651 
4222-182 
1521.840 

-29201,.460 
-9864-051 

-1,712.827 
-3976.629 

633 .161 
348.604 

125472-475 
701'.05•322 

eg' 

6 9. s 5",;·~~~:r:~ 
366t6~~ ~'i! 

27~725· /;~~~ 

~2200.s9e 
24423.766 

2792.5.1 o 
2505.!95 

-1914.150 
71!7.!72 

-24423.!11! 
-13, 23.026 
-2~07.863 

7!21.337 
-767.924 
-!47.644 

192053.977 
-61147.!21 
14759.680 
-2167.641 
-6122.015 

1763.972 

61147.981. 
69700.133 

2163.370 
10442.927 
-1763.!44 
-2~86.01 5 

36772.579 
-9675.172 

3209.230 
-237.760 
-57. !6 4 

t1.025 
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24~ 2 -1 O .t9S --000 -.ooo .ooo .ooo .ooo 
10.195 .ooo .000 .ooo .ooo .ooo 

240 3 243 .277 .ooo .000 .aoa -ooo -000 
-243 .277 --000 -.000 .oca .ooo .oca 

241 15003 .977 .ooo .ooo .eco .ooo .oao 
-15003" .• 977 --000 -.ooo .oca -ooo .ooo 

241 2 "'.;2llt.177 .ooo -.ooo .ooo .QQO -000 
28t .;177 -.cae .ooo .oco .ooo .ooo 

241 '.! -1871.609 --000 .ooo .oco .ooo o 000 
1871 9609 .ooo -.ooo .eco ·000 -000 

242 1 -10701 .oca .ooo .ooo .oca.· .ooo .ooo 
1a101 .ooo -.ooo -.oao .• occ ·. .aoo .ooa 

242 2 222 .7'38 -.OOC' -.ooo .:oca -ooo .ooo 
-222 .738 .ceo .aoo ·'·'.~-'c.:o ca .• aoo .oca 

242 3 2257 .212 -.aoo .oao :.o ca · .ooo -ooa 
-2257-212 .ooo -.ooo ·-000 .;ooo .ooo 

24! -10484.664 .coa -.ooo .oca .ooo -000 
10484 .:664 -.ooo .ooo .oca .ooo .ooo 

24! 2 276.518 -.ooo .oca ·ººº .ooo .ooo 
-276.518 .oca -.ooo .ooo .ooo ·ººº 243 3 -2262 -866 .ooo .oca .ooo .ooo .ooo 
2262.866 -.ooo -.ooo .ceo -ooo .ooo 

244 'f 14767.626 .ooo -.ooo .ooo .ooo .ooo 
-14767.626 -.oca .ceo .ooo .ooo .ooo 

244 2 "-320.;.816 .ooo .000 .oco .ooo .ooo 
320.816 --000 -.ooo .aao -ooo .ooo 

244 3 1881.531 .ooo .000 .ooo .ooo -000 
-1881 .531 -.ooo -.ooo .ooo .ooo .ooo 

245 zoaa·;;4 44 .coa -.oca .ooo .ooo .ooo 
-208s·.444 -.ooo .ooo .ooo -ooo -000 

245 2 -.568 -.ooo .000 .oco .ooo .ooo 
.568 .oca -.ooo .ooo .ooo .ooo 

245 3 -Z44 .141 -.oca .ooo .ooo .ooo .ooo 
244 .141· .ooo -.ooo .ooo -eco .ooo 

246 1 13250-348 .eco -.ooo .oca .ooo .ooo 
-13250-348 -.ooo .<JOO .ooo .ooo .ooo 

246 2 .227 --000 ..000 .ooo .ooo .ooo 
-.227 .ooa -.ooo .ooo -ooo .ooo 

246 3 84 .048 .ooo .000 .ooo .ooo .ooo 
-84.048 --000 -.ooo .ooo .ooo .ooo 

247 1 24965 .062 .ooo .ooo .ooo .ooo .ooo 
-2.t,.'965 .062 -.ooo -.ooo .oao .ooo .ooo 

247 2 8.934 .ooo .000 .ooo .ooo .ooo 
-S .934 --ooo -.ooo .ooo .ooo ·ººª 247 3 -1914.71C. -.ooo .000 -ooo .ooo .ooo 

1914-710 .Q(IQ -.ooo .ooo .ooo -000 



91 

255 z 167.157 -oOOO .ooo .ooo .ooo .ooo 
-167.157 .ooo -.ooo .ooo ·ººº .ooo· 

255 3 -11!99.145 .ooo -000 .ooo .ooo .ooo 
11!99.145 -.ooo -.ooo .oco .ooo .ooo 

256 23261 .saz -.ooo -.ooo .ooo .ooo .ooo 
-23261 .saz -ooo .ooo .oco .ceo .ooo 

256 z -254-231! .ooo .000 -ceo .ooo .ooo 
254 .2 31! --eco -.ooo .ooo .ooo ·ººº 

256 3 2159.173 -.OllO .coa -ooo .ooo .ooo 
-2159.173 .ooo -.ooo .ooo .ooo .ooo 

257 2386 .332 --ooo -.ooo .oco .ooc .ooo 
-2386.332 -ooo .ooo .eco .ooo .coa 

257 z -15 .!!10 -.ooo .000 ·ººº .ooo .ooo 
15.810 .ooo -.ooo .ooo .ooo ·ººº 

257 3 -87 .TOO --000 .ooo .ooo .ooo .ooo 
87.100 .ooo -.ooo .eco .ooo .ooo 

zsB ns~? .. 666 .. ooo -.ooo .oao .ooo .üüO 
-1t547 .666 --ooo ..000 .eco .ooo .ooo 

258 2 -12 .072 -.ooo -.ooo -eco .ooo .ooo 
12.072 -ooo .000 .ooo .ooo ·ººº 

258 3 314 .739 - .. ooo .ooo -ooo .. ooo .o oc 
-314.739 .ooo -.ooo .ceo .ooo .ooo 

259 1 21365.085 .ooo .ooo .oco .. ooo .oca 
-21365 .085 --ooo -.ooo .oco .ooo .ooo 

259 2 116.716 .eco .ooo .ceo .oca .. ooo 
-116 .. 716 -.ooo -.ooo .Q(JO .coo .«JCD 

259 3 -3119.409 .ooo ..000 -ooo .ooo .ooo 
3119.409 -.ooo -.ooo .ceo .. ooo .ooo 

260 -17222.420 .ooo .ooo .ooo .ooo .ooo 
17222.420 -.ooo -.ooo .ooo .ooo ·"ºº' 

260 2 -100 .447 -.ooo ·ººº .. ceo .• ooo ... ooo 
100.447 .ooo -.ooo .ooo ·ººº .ooo 

260 3 2549.248 -.ooo .oao .ooo .ooo .ooir. 
-2549.248 .ooo -.ooo .ooo .ooo -000' 

261 1 -13932.777 .. ooo -..ooo .. 0110 .ooo ~ºº~ 
13932.777 - .. ooo .000 .ooo .ooo .oo~ 

261 2 -to9.066 -.ooo -.ooo .0110 .. ooo .. oo 
to9 .. 066 .ooo .000 .ooo .ooo .ooa 

261 3 -25so.025 .ooo .000 .ooo .. ooo .. ood 
2550.025 -.ooo -,.ooo .ooo .ooo .ooo 

262 1 16721! .. 251 .ooo -,.()00 .ooo .ooo .oon 
-16728 .251 - .. ooo .000 .ooo .. aoo .ooo 

262 2 124.638 .ooo .000 ·ººº .. ooo .ooa 
-1.24 .638 --ooo ..000 .ooo .ooo ·ººº 

262 3 3132.t9!l -.ooo .000 .ooo .ooo .ooo 
-3132.190 .ooo ""'·ººº .ooo .ooo .. DOO 
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300 2 -123 2 .621 .ooo .ooo .ooo .cae .ooo 
1232.621 -.ooo -.ooo .ooo .aoo .ooo 

:!00 3 2.119 -.ooo -.ooo .ooo .coa .ooo 
-2.119 .ooo .000 .oca .ooc .ooo 

301 399 5 .036 -.ooo -.ooo .oaa .coa .ooo 
-399 5 .a36 .ooo .DOO .ooo .ooc .oca 

301 2 505.770 .ooo -..coo .ooo .ooo .ooo 
-so 5 .770 --000 .000 .ooo .ooo .ooo 

301 3 -8.674 -.ooo .000 .ceo .ooo .oaa 
8 .674 .ooo -.ooo .oco .cae .oao 

3a2 1 -6663.908 .ooo -.coa .ooo .oaa .oaa 
6663.908 -.ooo .oaa .oca -ooa .oca 

302 2 t73 8 .905 .ooo -.coa .oca .aoo .ooo 
-1738.905 --000 .000 .o ca -ooo .oao 

302 3 -334 .804 .ooo -.ceo .ceo .ooo .ooo 
35·4 .804 --000 .000 .ooo .ooo -ooa 

303 1 -35~-850 -.coc -.ooo .ooo .ooo .ooo 
:!53.850 .ooo .000 .ooo .ooo .ooo 

303 2 -676.626 .ooo .000 .oto .coa .oao 
676.626 -.ooo -.ooo .eco .ooo .ooo 

303 3 -4.865 -.ooo .000 .oca -000 .ooo 
4.865 .ooo -.ooo .ooo .ooo .ooo 

304 1 8558.439 -.ooo .coa .oca .ooc .ooo 
-6558.439 .ooo -.ooo .oao .ooo .ooo 

304 2 2579.994 .ooo -.ooo .oca .ooo .ooo 
-2579.994 -.ooo .000 .oca .ooo .oca 

304 3 87.127 -.ooo .000 .oco .ooo .ooo 
-87.127 .ooo -.ooo .ooo -ooo .oao 

305 1 6358..671 -.ooo .ooo .ooo .oca .ooo 
-6358.~71 .ooo -'.000 .ceo .ooo .ooo 

3o5 2 -15 .• 9.374 .ooo .000 ·ººº .ooo .oca. 
1549.374 --000 -.coa .ooo .ooo .ooo 

305 3 ·H.682 -.ooo --.coa -ooo .ooo .ooo 
-17.682 .ooo .000 .ooo .ooo .ooo 

306 1 45"17.985 .ooo -.ooo • oao .ooo .ooo . 
-4517.985, -.ooo .000 .ooo .ooo .ooo· 

306 2 1'105.500; .coa -.ooo .000 .ooo .OO!) 
-1'105.500 --000 .000 .ooo .ooo .OOQi 

306 3 .-21.894 .ooo -.ooo .ooo .ooo .oooj 
21-894 -.ooo ..000 .oco .ooo -000' 

307 1 1449.359 .ooo ~.ooo .oca • ooo .coa . 
-1~9.359 -. OCIO .000 .ooo .ooo .ooci 

307 2 -2476.495 .coa .000 .ooo .ooo .oo~ 
2.i;..76-495 -.ooo ...-.ooo .ooo .ooo ·ºº ' 307 3 -90-057 .ooo -..ooc -ooo .ooo -ooo 

91l.057' -.ooo .000 .ooo .ooo .ooo 



423 -10600.0t¿, 
106C0.014 

428 2 -167.778 
167.778 

428 3 147.812 
-147-812 

429 1 -10599.997 
10599.997 

429 2 -167.778 
167.778 

429 3 146-562 

1130 

430 

430 

431 

431 

431 

432 

432 

432 

433 

433 

433 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

-146.562 

-10599-987 
1059 9 .987 
-167.776 
167.776 
146 -312 

-146.312 

.ooo 

.ooo 

.ooo 

.ooo 

.ooo 

.ooo 

10184.189 
-10184.189 

.709 
--709 

-1018;.437 
1018 .437 

10184.190. 
-10184 .t9(): 

.109 
-.709. 

-101.!! .562 
1018.562 

434 1 10184 .191 
-10t84.19T 

434 2 .709 
--709 

434 3 -1018.750 
1018.750 

435 1 9092.185 
-9092 .1 as 

-2869. 711 
366 9. 7t, 

65.304 
-65.::!0.t: 

-407-085 
407 .• 085 

-5069.579 
5969.57!! 

65.294 
-65.294 

-407.058 
407-05!1 

-7:!69-527 
ll169-527 
65-~4 

-65-294 
-407-087 
407.087 

-3850-005 
4750-004 

-001 
--001 
--005 

-005 

1336'1-607 
-12561 .607' 

-8-869 
a.Só9 

-1473.t4Z 
1473.142 

10817-628 
-9917.628 

-8.870 
8.870 

-1473-146 
1.473-146 

8173-613 
-7373-613 

-8-872 
8.87? 

~1473.139 
147'.!-139 

-6400-1"67 
7200.167 

170 .879 .~~ó~~ "~1¿:;60~482-1590794.562 
-170..879 ' '•.;Oc2<·;'>"·11Hi0.166 1067638.969 
-326 0.117 · ,·:.:;:oc:o ;,,,J!24S5.896 20010.953 

~~i :!!r .< :;.:~.rnfi. ~¡g~¡~=~~~ _;:~~~:~~~ 
...;2sT.~444, .·· .. ·~·~~01::· .... 110.15t: 19471.761 

-123.231 
123 -231 

-298.929 
298.929 

1 .432 
-1.432 

309 .778 
-309 .778 
-292 .941 

292.941 
342.840 

-342 .840 

139 .819 
-139 .819 

-25 .472 
25 .4 72 
85.556 

-85 .556 

267.139 
-267 .139 

235 .(}35 
-235.035 

-85 .492 
85.492 

-89-820 
8~·820 

277 .967 
-277.967 

38 .753 
-38 .753 

219 .480 
-219 .480 

309 .323 
-309.323 
-128 .536 

128 .536 

-24 .s 58 
24.558 

,. '·:·:. ·.,·.,·:: .. <-'.-:~: 

•,;;;/~~~g~~·: i:f•~H~~=~~!-1º;:! ~~:~:; 
< ~ocor:.•· .23521.·96~ 2129.127 

~=g~g;·~, ,..~~~=~~~ :::g~~~=:~~ 
_-::.._,-: . 

• oco: -110C1 • .t:C3 -74127.627 
-.oco -?8563-021-1168996.734 
-.oca -ns21.600 -2129.186 

.oco 70391!1-289 12576.214 
-.oc1 -453.115 53798.933 

.001 -54401-250 -118932.842 

.001 
-.001 

·ººº -.eco 
-.001 

.001 

-.OC? 
.oc7 

-.ooo 
.ceo 

-.ooo 
.oca 

-.001 
.001 

-.ooo 
.ooo 

-.ooo 
.ceo 

.oca 
-.008 
-.eco 

.ooo 

.oco 
-.oca 

-.008 
.008 

-.004 
-25167-47! 

-OS! 
4584.967 

-.001 
-15400-094 

-36262.897 
-64 79.316 

-60441.928 
22836.447 
11979.933 

1698-742 

6479.306 
9688.357 

-22836.537 
-27197.355 

-1698. 739 
-5276.857 

-.176 
-774000.844 

-.ooo 
.179 
.047 

--782 

2735193.812 
-661337.062 

-1382.607 
-36.(;00 

--736475.734 
500773.137 

661337.844 
1204834.969 

36.400 
-1633.082 

-500773.055 
235606.678 

-9688.406-1204835.781 
-25428.362 2448613.969 

27201.186 263~.083 
-76692.569 -3052.552 

5276.817 -235606-791 
15288.999 -95.453 

-1649.114-2448617-750 
5578-348 1360591.09~ 



34 

435 2 -3.627 12.356 -354 .726 .oco 1!6159.863 3052.QOS 
3 .627 -12-356 354 .726 -.ooo -29404.154 -1076.0:\7 

435 3 1072.187 -1472-178 -T22' .4 52 -oca 14972.899 96.053 
-'l072 -187 1472-178 122.452 -.oca 4619.359 -235644.559 

436 1 9092-204 -8943.99'f t09 .923 .oc1 -5578.294-1360599.141 
-9092 -204 91!43.991 -109 .923 -.001 ·14207.921 -330319-254 

436 2 -3.630 12.359 -313 -4 77 .ooo 29405-410 1075-761 
3.630 -12.359 313 .477 -.ooo 27020.391! 1148-795 

436 3 1070 .312 -T472.t95 35 .159 -.ooo -4;6'f9.62 5 235645.592 
-1070-312 1472-1"5 -35 .159 .eco -t7o9.Q66 -500640. 738 

437 1 9092 -234 -11587-822 -582.011! .007 14207.947 330309.211 
-9092 .234 12387.822 5'82.018 - .007 78914.904-2248361-062 

437 2 -3-627 12-352 -251! .1!>79 ·ººº -27020.089 -114!!.972 
3 .627 -12.352 258.879 -.eco é8440.604 3125-355 

437 3 1068 .437 -1472-214 -57.038 -.ceo 17Q8.158 500642-652 
-1068.437 1472-214 57.038 .ooo 7417-845 -736196.852 

438 1 -8827.682 7655-892 -22-671 -.015 -1238e817 1063344.656 
8827 .682 -6855.892 22 .6 7'1 .Q't5 4866~127 97597.614 

438 2 12.745 24.953 213 .!! 4 7 •000 -55315-016 4475-309 
-12.745 -24.953 -213.847 -.ooo 21099.27'7 -482.880 

438 3 -zo2.12s -337.217. -110 .740 -.ooo 23560.390 :-98339-363 
202 .125 337.217 1't0 .740 .eco -5841.980 44384.685 

439 1 -8827.680 5455-894 -7 .105 -.002 -4866.120 -97596.!!33 
8827 .680 -4555-894 7.105 .002 6144.995 998657.844 

439 2 1Z .745 24-953 275 .sao ·000 -21099-882 48·2-882 
-12 .745 -24.953 -275 .500 -.ooo -2'8490.125 40011.641 

439 3 -202-187 -337-216 ·42..817 -.oca 5841.983 -44384.682 
202 .187 337.216 42..817 .ooo 1865.039 -16314-289 

440 1 -8827 -675 3155.919 152 .305 .016 -6'i45.056 -996658.445 
8827 .675 -2355.919 -152'.305 -.016 •1B223.781 1439603-641 

440 2 12.745 24.953 278.713 .ooo 28494.145 -4008-ti~:S 
-12.745, -24.953 -278 .Tt.3 -.ooo ·73088-335 8001-106 

440 3 -202-500 -337-2'!7 -121'.3 55 • ooo -1865.1'10 163t•-304 . 
2112 .soa 337-217 't21:.355 -.ooo 21281.961 -70269.020 

441 1 -8899.523< -2272-61515 -'173¡.569 -.016 ~9527.558-1418561.547 
8899.52~ 3072-656 17~.569 .016 8243.440 jp90935.430: 

441 2 9.7asl -28-61'3 -3z9!.420 -.ooo 1!'3617-000 -81lt6.960 
-9.785; 28.6-7.3 32~-420 .ceo ·3o909.740 4229-308. 

441 3 t47.7SOi -333.335 -ttól.420 .OCIO 211210.380 ¡-69242-392, 
-'147-750' 333.3~5 1'16!-420 ·-000 -'25113.'174 159011.832' 

442 1 -8899.498: -4472-4~7 19'-336 .003 -¡8243.425 -j990947.71~ 
8899 .49S: 5372.457 -191.336 --003 4762.922 .,04905-637 

442 2 9-77~ -28.6166 ·31!0.953 -.ooo ~911-2115 -4229-1\.34'. 
-9.779! 28-6i66 :!t:0¡.9·53 -000 25060.354 ..,930.22s. 

442 3 '145 .62S: -333-3140 -49j.743 --000 12583.2'99 -15908...482: 
-145 -6251 3l3.3i40 "'9!-743 .ooo 16370.4'17 -44092-6°981 



95 

480 2 -311.557 -1240.722 ~0.685 -t8319 .3 56 1293.756 -Z84747.B16 
311 .557 1240.722 40.685 18319.356 9284.460 -37839.890 

480 3 -2536 .110 -58.687 -3tli3 .378 !224.578 1'.!21Y.3.Q70 -10322. 027 
2536.110 5!!.687 3143 .37!! -8224 .s 78 6e51.3s.937 -4936.715 

481 1 33579 -508 1315.784 -9004 .'122 6722.726 1257298.875 3T't399.555 
-33579.508 -1315.784 9(J04 .1 22 -6722.726 te !!37l? 2 .922 30704.?73 

481 2 -298.562 -1195.119 120.142 19388.447 -6557.843 -272157.352 
298 ..562 1195.1'\C> -120.142 -19388 .447 -24678.969 -38574.458 

481 3 24"5 .156 58.468 -3142 ..360 2 3009.219 1?1668 .... 45 12091.536 
-2495.156 -58.468 3142 .360 -z 3009.219 685345.781 3110.107 

482 , 45203 .320 648.822 11312 .251 -6824 .2 84 -13!!31!2 5. 62 s 2!1556.779 
-45203 .320 -64~.822 _, 1312 .z 51 6!!24 .2 84-1~573 5 9. 703 140136.990 

482 2 4 .744 -1839.136 -31 ..083 -11l?04.348 432.899 -417012. !12 8 
-4 -744 1839.136 31 .083 1 C304 .3 .48 7648.571 -61162.913 

482 3 -2357.769 -16.653 -4012 .9'11 -386.463 ;241513.187 -3002.184 
2357.769 16.653 4012 .911 386.4 fl 8Ctl!lt 3.125 -1327.576 

483 1 40052 .:>36 C21 ... 95!l '"-11268 ..319 -5673.429 1279361!.375 64370.294 
-40052.336 -621.951!1 11268 ..319 5673·.4 29 1f50394.4íi4 97330.~.:.z 

483 2 -49.317 -172.1;..827 65 .1 08 11726.135 -2839.'f88 -387669.434 
49 .317 '1724.!127 -65.108 -11726.1 35 -14088.964 -60786.367 

483 3 2389.917 32-710 -4015 .028 f 1040.379 241592.406 S09'2.647 
-2389.917 -32 .. 710 4015 .021! -'f11l40.379 !!CZ315.469 411.!!59 

484 t 59793 .992 1572.53!! 13376.653 12f40.025-1~16756.766 765.815 
-59~3 .992 -1572.531! -13:!76.653 -12f40.0Z5-1~ft173.016 408094.113 

484 2 588 .2sa -1758.640 -5.356 -t 431 5 .2 34 16.491 -382637.012 
-588 .258 1758.640 5.356 14315.2:!4 1376.109 -74609.028 

484 3 -2625.653 -20 .. 259 -3570 .878 -7275.386 H1951.Q78 5677.623 
2625-653 20-259 3570 .8 78 7275.386 1!6476.000 -10945.050 

485 1 48210-898' 1226.654 -13779 .ST: -32797 a31:8 1 :!34423.344 -Z6764.658 
-48210 .898 -'1226.654 13779 .878 .3 2797 .3 ce 2248344.844 345694.590 

485 2 540.;??8 -1626.321 14 .959 13935.986 -770-598 -35121"1.434 
-s''°-218 1626.321 -14 .959 _, 3935.986 -3118.723 -71631.624 

48li 3 2617.930 20.407 -3569.215 -4033.908 19179.9.969 -5247.151 
-2617.930' -20.407 3569 . .2'15 4033.9(]8 736196.594 10553.068 

486 t 55351.312' -4 463.3'73: 10865 .614 -3593 .377-1369520.469 -420069.039 
-55351 .3 '12' 4463.373 -10865.6'14 35:93 .3 77 -347246.484 -2115143.895. 

41!16 2 -2278 .726Í -1011.33!! -11..083 -119Í09.075 22!111.993 ~5821.4371 
2278 .726: 101 t-..338 11 . .083 89«19 .0 75 -537.877 't360211.129. 

486 3 -2520-267' 123-742 -352i.586 -15871.634 193785.406 20619.055 
2520 .267 -123 .. 742 3522-586 151!o71.6 ?4 31!1278 3 .:5'12 -1067-718 

487 1 55351 .991,; -9171.772 10865.896 -3593.394 347245.062 ~85142.746 
-55351.91!14 9171. 772 -10865.896 3593.394-1455566.344~~20663.48~ 

487 2 -2278.738 -698.3-'59 -11:.103 -8~8.946 531!1 .. 007 -"136001.275 
2278 .73~ 698.3'59 1~-103 ªi8.946 594.548 64767.45Z 

487 3 -2520-26 : 395.:!58 -35Z -1 tt -15 o .264 -362737.062 1067.'r4Q 
2520-2671 -395.~8 35Z4'..11t 15 0.264 7<!2195.437 >9259.'437 



CAPITULO 



7058 

ELEMENTOS No. 22,23 y 24 

¿· 
••• .. 150 ... 

Plano 1- 2 (••ntldo Xl 

01.., ... ....... , .. ... --

................................. ~ 
°' ....... c., .... 

•• 

97 

.11. 



98 

1280 Kg/cm2 



3. Rel.a.c.l6n a.l.~u11..a.-e<!>pe¿ 0.11.. · de.f. a.l.ma. 

a 96:; i<9/cml 



100 .. ·. 



101 



. . ' .,., . (;:: ~· 

. ..;;:.::; .4.: 140 ... 
. 440 

Plo"o 

ELEMENTOS No. 31,32 'I 33 

1~ 

or..-...a • ......_, •• 
••-cm 

!!.. ...... .;:;:;~11111111 ............ .la.. 

~ .. c-1••••• .. 

~ ......... .. 

z 

·-± 



103 

Fa.c.t:oJr.e.s de .long.l.t:ud e.óec.t:.lva. y E.s6ue.11.zo pe.11.m.l.s.lbl.e. a. -compJr.e..s.l6n 

Pande.o en e..e. pla.no 

8491 8491 
-:ni + -;r.n-

Ga it = 6697 
300 

8491 8491 
~+ 4TI 

GbJt: 6697 
~ 



L~ 440 • 100 
11..t • r.rr 

191;22 
.1!18 + 

104 

o. 15 



2) CM + CV + SX 

235850 
~ 

214.0-6 
1699" 

105 



• 

~ 

.!.!!.!? 

• 

ELEMENTOS No. del 84 al 89 

189ZS ICQ ...... 
11371 KQ 

IBOO&g 1aoo .. 

t" "'-'"'°=-"1_,._~IOO"a:..-:~o IOO=;,it---"l!O""-o4wf Jm llQ < 'º:;, !09..o­
P'" 

PIOAO 1 e 2 ( •.r1tldo X ) 

119 ... 

-1 

E!! 

~ 

' ;Ji; ;Ji; 

... "'º -:- l!l!!2 ..... 
p= IOO 

Pion o 

11!':' 
1800 

a 
IS 

- .,..._ .. .. 

.. 

106 

...... 3E ~ ~ 

IS..¡ ... •!!!! ... z22 .. 111! ' -1 .. noo .... 
1 - ' {HntldO Y) 

·~ ~· u 

• 
l 

·-I 
8RCCtOll 

.. -aoa • ao• • -'4L• '141• 



Fac..to'!.e.t. de i.ong.lt:ud e6ec.t:.<.vc !f E.t. 6ueJ1.zo pe.tm.<.s.i.bte a c.omp,'!.c.-~.i.6n 

16420 
GA X • _...:5;..:0:..;:0c.,,;.;· '-

112 4 5 
~ 

Gbx 

poJ!. 

107 



108 





llO 

ELEMENTOS No. 204 J 205 

1aae9 •a 

~ .. ----­
"• -

•• 



Fa.c.zoJi:.e.¡, de 

Pa.nde:. en e..e. 

·• . · .. · .....• , 41 i 1 .• 

ad.i·.·~· 
.. 60639 .·· 

.. ·--rlJTir· 

111 

Kg/cm2 



112 



113 



+ ~ <'·º by 

114 

(1.6-la.) 



115 

Ele.me.n.to N !! 1 72 

. . en e.!. e.je de. me1tOIL .lne.ILc.i.a, 
zall. Ína-6 n.lve..e. 1.1.3 .600 pa."<.tt que. no haya 

.to-6 



116 

CambLa~ ta ~eccL6n 



117 

E.lemen.éo N~ 3 04 



118 



2326 tea 

ELEMENTOS No. 212 y 213 

El• d• 1N17or Inercia 

IOOT 

1319 

15110Z 

DloerOMG - d• . 11110 .. "~º• 

...... ~~-

Dlogra.-a 

3401:2 

... 
•• 

._._ .. ... 

CortontH 

IST 

BT 

·acc10N 

........ ('~~·'.no.•·~·•. ~-i~ •.~> ª·~··ª -.¡. 

D 
l 

119 



Fact:o11.e1> de 

Pande.o 

Fa.x • 

Gby 

226 7 
TlfO'.. 
51217 
480 

2267 
300 

¡49¡ + 8491 = 
-:nT 410 

:20 



121 



·o.85x59.92 
lJ-. 447.1412021 

46 09 

122 

0.474 <1.0 



~ .. .. ...... In.ele 

6418 Kt 

&543 

ELEMENTOS No. 

96019 
T 

3' 
... 

:&I -¡ 

796!)07 i 
C:c=rc=io .. 

KQ-Cm 

1814 

20307 

Dloora.a .. 
•o 

226 y 227 

Inercia 

62200' 

IJ 
l 

123 



Pa.11d e.o e.11 U 

G 
a.X 

r 12~ 5 
~· 

60639 
1000 

112-1'5 
30"r 

9906 soo 

124 





126 

3) 



ELEMeNTOS 

1744 tr.; 1744 KQ 1744 K4I 

I'" "º 180 ''º 
!OCIO 

PIOftO 1- 2 ( HftttillO •) 

,...,, 

IOIB4 

No. del 432 al 437 

1744 Ka 

lfO ..... 

DI agra .. 

"'" 

'289T 

..,.. 
Dtavro-.a et. 

•• 

.:·.· .. :,: •• 4 
>--;.:;·\ ~~; f!;. <;~::~· ;~L>.'~· e, ·:~t'\<:~~-~-

t- ~.O .J;a'·'· ·)ao· •"'7 toQ' .,--..;~~ 190 
4 

"1ng ._ :·1gg· -L 

M«mtal•• 

-14 

f 

·-I 

.. 582 



ta.11. 

a.ta. 



129 

1 J CJ.f + CV 



ELEMENTO 

El• H "'ª'ºr Inercia 

7- J 
l 

01..-a 

4e210 

No. 

.. 
... . -

.. ... 

485 

El• de Menor' hwrcla 

-.ent09 

r.:: ... 

[J 
l 
s 

130 



Pandeo en e..l. p¿ano 1-3 (S 

Ga>t = 1.0 

56822 
260 

G bit = - .... 6..,o~6""3"'9...-- = 3 • 6 

lifOD 

Pandeo en e..l. p¿ano 

418'l.1 
760 

2it5t217 
700 

= 1 .25 

32 



133 

< ; . : 



134 



135 

V.ü e.ño de. l.a p.f.ac.iz. ba.:. e. de .ta c.o.tumna 





137 

/(2 - 6 :\'. 14 •. 84 :\'. 73.29 (3; ... 31.42)/76. 971.89 

40436 Kg. 



p.t. 58155 fíH: UJH; J:· 42J. 51956.66 

138 



139 

~ 

1 



140 

mom e.n.ta.6 

M 

M6du.l.a 

POIL 

Oeb.i.da a. 



141 

Supond1r.emo.s 11 = 6 o. 

Pa.sa l.a pl.aca. plr.opuu~a 



142:· 

I~ .2. VlSENO VE SOLVAVURAS. 

- ' ' ·-

;ti".~~{ '~t~{LÜ.éi,iuJta.4 11.e.at.u, la.4 cone.ic:.i.onu 4ot.da.:!u C:on-

4.l~ú.n•::64'ecueltieilleitt:i.:'e.n (Lit gJtupo de. 4ot.da.dulta.4 e.n .vz.z . . de una. 
~· .e,•.• ·., :¿ •• :,._·.~ •• • ;· •• "/. .,.: '• •• ,·, '"i', ( ·.;; Ó :: •• ' ,-:•, 

uno 0;;~6:4'::,t:<.;;~1:def;;~.;¡:ii¡j;t6 4.lmuUi!ne.u. 

···~ "¡: 'v·::i~1J~~· •.. di;c':ó'4 all.lie.glo4 po4.i.bU4 ·de· t.d .4o{ik~u.~a4 ?.~: 
en u~:¿¡~1i.~:~.:;;,u.]~};~:fi~j.fi.>tz., d.i.6 e.Jteft.tu comb.i.liaC.loite4fYcli }~~;,_~~S ;~·~:-:e 

;~:~.·.,.({o~.d:;~~~d.~ult•.i~r.•.:.•.•··; .. :p·~:.~.-.:.· ...•. ~.f.:~e.,~·~.~~.'~.~ .. •.:rl.;~f.'~~~;~~~!~Y!~n~~~i!~~~~~(~:• . 
.__Q v <- - -v . _, ....... Q-º"--·• -º c.aliga6:~· YLó4 i6'6u~11.:C4: '.'om.i.~ · 

nal.e4 i~ _ili}·;f;~éxi¿·~e4i~ii'ÚJ.~}a,f, ~frid~2- ~bt:ir.'.''~,f~~:.~~6,f~é·l_ac bé: • .. ';;~ 
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V.U. elio. de. Sol.dadu.11.a. de d.la9onal.e.!> (2'1r 1O1. 6x 7 . . 9mm) 
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Lon9L~ud neceaa~La de aoldadu~a 
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COHEXIOH DE DIAGONAL (CV) A TRAM: Y COLUMNA 



149 



150 



151 



p 
X 

6" • 
y 

6" = 
2 

E.s óu.eJtzo 

52212 
66672 

1127840 
54001 

152 

X 



15:5 

Al .lgua.t 



154 



155 



156 

ELEVACION VISTA LAJERAL 

•900• te.T•• 

VISTA A-A 

CONEXION DE TRABES A CouJ.wÁS 
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DL6eílo de ea ccnexL6n WF 457 x 305 x 98 Kg/m 
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P1t.o ponemo.6 et. a.ne.ha de t.a. p.l'.a.c.a. .6 upe.ltÁ.oJt. (de a.c.e.Jt.o A-3 6) 1t.e-1> 
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Rev-i.6-i.ón de . .t.i:t 6 o.i.daduJr.a e11 ea mén;s ui.a 
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COHEXION DE TRABE A COL.l.N'tA POR MOMENTO CON HOUil.8A. 
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CAPITULO V 
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c..l_on e~>4 e c.J~dtL-t:la.s.,•• ·e.n.t'lte'ié.Úa.6•-··-.lci 11.sped\;\ -e¿on?ii:/-i;. 

c.~/>~~~~211~~-~-::Ji~~~f e~i;-y_i:;¿~R{LS¿~e;~~~--E :~~ ·· ;_ :}-¡;{~'.~_-.-; ¿·: 
. ;.~."'·::<. ·., e :: ;~ ·,:;': ; •• ·_ -· - :·. , -:_J.· ; __ -.. - : , -~ . , , .... >;·:; .. _.::, ; ,~':··.·:'.' ','; ~ -; ·- -,~} ": ':'' ---

1~~V-~;~Í'l!l ii é.;6~ ";2 ·i~~ -~~~9 ~~5:;ªf-~ª; ·11~~--- -~11I•,; é"{ia;{ ~ ii~-~i-~ 
¿¡¡_-_ei';$~-~c.~;u,~~{j~~i~~i--,~~t~~lt?~id_a·1:· 1;~~¡~;;l~ .• n}~}-~.-~}~}~~~\· 

d/r..t~¿:¡¡e;,;ú -. -
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169 

PESOS TRlBLffARIOS 

f.IARCO A 

vr 

TRABES: 



PESO 

6 250 

+ 46 86 

f:M!SCo s 

ESTRUCTURA 
lPR 254x146x31.3 Kg/m 

PESO AVlClOMAL 200 Kg/m 
lPR 254x146x38.1 Kg/m 

PESO AVlClOIV.\L 200 Kghe 
DIAGOMALES 1PR 152x102%11.~ 
COLUUNAS 4 R.~. 150x9.Sx45 
lPR 152x102x11.9 Kg/m 

PESO DE ENFRTAOQRES 

12650+23165+125110+ 
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MARCO A 

IPR 30Sx102x28. 3 Kg/111 
WF 4S7x203x73 l<:g/m 

PESO AV1Cl0NAL 500 Kg/111 
IPR 2S4x146x37.3 Kg/m 
IPR 2S4x146x38.1 Kg/m 
PASILLO LATERAL 350 Kg/•2x1.I 
PóSI LLO CENTRAL 350 Kg/m2x1. S 

COLUMNAS 4 11..4. 3SOx12.1x1 39. 

F 4S1x30Sx118 Kg/111 
PESO AVlClONAL 500 l<:g/m 

172 



MARCO C 

1PR 

MARCOS" A lf 

ESTRUCTURA 

T.itab.e de 
T.11.abe de 

T.ita6.e de 

T.ita6.e de 

Co.tumn~ 

173 

e 



MARCOS A lf 

ESTRUCTURA 

T11.a.fie de. 

T 11.a.b.e. de. 

T .11.a.6.e. de. Ikvr.c.o 

T 11.a.b.e. de. Ma.11.co 
Ca .lum n 12.6 O. 4 xO. 

c 

PESO TOTAL TRI&UTARIO VEL MARCO 

OBTENC10N VE FUERZAS SISMTCAS: 

NIVEL 
4 

3 

2 

1 

N o.t:a. • 

W.l[To1tl h.i.l•I • ílU.h.i. ( .t:1t- 1111 
366.741 15.10 5537.7!9 

193. 031 12. 1 o 2335. 141 

267.700 9.S 2543. J so 
299.380 7.5 UH. 350 

•1126éS5S ·12662.037 

Pa.11.a. .t:o111a..1t e.n cue.n.t:a. la. c.i.•e.n.t:a.c.i.6n 
.11.e.nc.i.a. pa..11.a. la. ob.t:e.nc¿6n de. la.6 h¿, 
pla.n.t:e. de. la. m¿4111a., que. e.6 1.5 111.t:6. 
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Fa.-5 • 

Fa.-6 • 

Fa.- 7 = 
Fa- 8 ~ • 

Fa.-9 = _.._ _ _. 

Fa.-5 • 
Fa.- 6 • 

Fa.- 7 • 

Fa.- 8 
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A¡ • 

Cá.l.culo· 

13~4135 '"· 



FueJtz.::. actuante en.· el. ~elf.. .tftámo :. 

F 7·· .• L is.9,~06'.'K~j~<~ 
Segu.~do T11.¡,_MJ~C> .. 

'{,~;.:.; .. • .. :•····· :• 
A2 • 32.685( ¡z2;2Bck 

. <.~\-:J~-~~~~. 

J 
...... 

32.6854 z.·1:ud 
1§1.38 z. 

IS.90 

32~6854 
1.28 

o. 18ot 
2.fi 

F2 • 181.38 Kg/m x 4.22 111 • 

F.t • 241.59 • 

Pu.ri.to de_ 

~ 13.4135x241.59+15.20x165.42 
Ze ª 247.59 + 165.42 

Cen.tll.o de Gll.avedad Geo111l.tJLi..co 

Ycg • 2.11 m 

X [(0.610fo0.366) ...._ 2] a 

186 



ve. mane/ta anál.oga ob.t:enemol> la 6ue.Jtza :tot:aL. cle..t. vie.n-to y l> u e.xcen.t:lr.lclda.d 
palUt e..t. :tluzmo cle. 4. 320 m, ob¿,e11.vanclo que .ta 6W?.Jtza cle..t plÚlftlVl .titamo e.a la. 

millma, ya que u la pll.Oyec.clón. ve.Jt:t.lc.a..l cle. .la. campana cle..t ve.n.:t.Uado1t, pa­

lta ob:tene1r. .la 6ue1r.za cle..l ll e.gun.do :tlr.amo lle. .tiene. que. mul,t:.lpl.i.c.tVt aha1r.a po!t 
4. 32 m en. .t.ugcvr. cle. 4. 22 m: 
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Fl 

4031 Kg. 

Pun~o de.' ),pL.lca.c.i.án. de. l.a. Fue.JI.za. 

z 13.4135 X 247.59 + 15.20 
1. .247.59 + 713.56 

Ce.n.t:Jt~ de. Glta.ue.da.d Ge.o .. lt:Jl..i.cJ 

~9 • 1. 8318 •• 

Ex ce.n.t:JLi. c.i.da.de.6 

AJ: V.lJte.cc.lán. Holt.i.zon.t:a.l. 

L 4.320 
'Ji • 3.5610 1. 21 1 

B I : v'.i..ite. e c.i.6 n. Ve.u.l ca.l.. 



189 



Pun.to 

xcg • 

Al : fU.~ec~6rt 

_L_ --=-' "'-º 7-º º;.....,,_ 1l. 3.5670 

BJ: 

deb¿dd4 a.L v¿en.to 4ob~e ld4 pd~ede4 que 

del en6~¿ado~ de d¿~e. a con.t¿nudc¿6n 

.to4 del v¿e~o .tomdndo 



• 

.... 
' -·· 

1 ... 

,. 

EC -105 

t.p:~.-.. -.-, ---:L:::O..,•=-----~.t-_-... ----=LO=•=-----~t.1-.ao.1• 

·­' .... 
,... ··-

191 



• EC-105 192 

e A R e A s ll1al 
.......,.vrvA+C- y ! E 1\1 TO 
~JERTA + CARGA 

OIRECCION X DlllECCION y ~e IPO 

Ra RJ Rz Ra Rz lh Rz 

A-1 .. 442 +1110 -92011 111 -•11 477 f-317 

A-Z -970 +840 .... 2220 42• -172 •114 
_..., 

A-5 -•70 o , ... 4SO -174 •114 -··· A-4 -eTo --o 1222<> 42• -172 994 ~•z• 

A-11 -442 -1110 ~•ao• 211 -H 477 -7 ·-· o +U79 
_.,._ ... o 1174 no ·-· o ..... -- u• o n• 1490 ·-· o o --- 4SO o ..... •••o 

•-4 o .... -- 4H o •••• •••o 
B-11 o -22711 ·- ... o lt 74 no 

c-1 +442 +1110 -·- 211 .. 477 Sl7 

c-:a +970 •-o ,_._ 429 17" - ••• 
e-• +97'0 o -··- 450 174 •114 ••• 
0-4 +•70 -•40 -cato 4H 172 ••4 ·-c-11 ..... -u to -azoe "" •e 477 ••7 

/ / 
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65~ 9906 Kg/m 

=13.4135 m 



Ex cir1.tJr.i..c¿da.de4 

Al 0¿11.ecc.i.6r1 
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8J V~~ecc,lón Velr.Li.Cd~ 

ev 2 ! O.OSh - ! o.os X 3.274 : ! 0.1637 m. 
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~ 
~J ~ 

~ 

J 
1 

5TS.097 !14S.• 

E 

1 

ie"·•o.'"4 

4.27'2 
SH.7& 



P= 938 _____.,..1~-· ______ _. 
...;:___ 

146.9 

1241 

EC-102 

' 

·-· ..... ·-· A-4 ·-· a-a 

--· •-4 
c-1 
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C-ll 

0-4 

r. 

". 
-81'0 

----·--no 
o 
o 
o 
o 

+870 
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+a• 
+270 

A R @ 
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,J~ 
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··~ --..... --_., .. -----+nea --. .,.., -~ 
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IDI o 11114 -ese 
40• o - -··-40S o ·- -un 
••• o ..... --,., ... 4•• 

_ .. ., - ..... -- .... .. 
40• •••• -_._ 
,., +• ... -24? 



2 

3 

4 

5 

6 

7 

B 



200 

9 

7 o 


	Portada
	Índice
	Capítulo I. Introducción
	Capítulo II. Estructuración y Prediseño
	Capítulo III. Topología y Análisis
	Capítulo IV. Revisión y Diseño
	Capítulo V. Conclusiones
	Apéndice



