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ANEXO E-1

CAMINERIAS (ESTADO ACTUAL). PROPIEDADES
DINAMICAS, DESPLAZAMIENTOS Y
FUERZAS EN MIEMBROS



1/4
PORTICOS DE SOPORTE DE PASILLOS DEL HOSPITAL CENTRAL DE VALENCIA

EI GENVALUES A N D FREOUENCTIES
MODE EIGENVALUE CIRCULAR FREQ FREQUENCY PERIQOD
NUMBER (RAD/SEC) xx2 (RAD/SEC) (CYCLES/SEC) {SEC)
1 .740B829E+01 .272182E+01 .433191 2.3084052
2 .34258BE+03 .185091E+02 2.945819 .3394&4
3 .3B88752E+03 .197168E+02 3.138025 .318672
4 .478404E+03 .218724E+02 3.481107 . 287265
S .671510E+04 .B12437E+02 13.042068 .07864675
5 .737085E+04 .B58336E+02 13.4664031 .073185
7 .836450E+04 -914577E+02 14.55593%9 . 068700
B +673643E+05 .209546E+03 41.308084 .024208
9 . 73794F9E+05 -275312E+03 43.817329 -022822
10 .118407£+06 .344103E+03 54.765695 .0182460
11 .124142E+06 -352338E+03 56.076319 .017833
12 .19246510E+06 .441147E+03 70.210685 .014243
13 .201106E+06 -448448E+03 71.372771 .014011
14 LA92999E+06 . 701854E+03 111.703540 . 008952
15 .10669BE+O7Y - 103295E+04 164.398348 .006083
PARTTITICIPATING M A S S - (percent)
MODE X=-DIR Y-DIR I-DIR X—5SUM Y—-SUM Z-SUM
1 .000 ?6.037 . 000 .Q00 96.037 . 000
2 . 000 3.777 .000 .000 99.814 .000
3 9.771 . 000 .000 99.771 99.814 .00Q
4 .000 . 000 .000 9%.771 99.814 . 000
S . 000 .182 .000 99.771 99.996 .000
) . 000 .000 .000 99.771 9.996 .000
7 . 000 . 000 23.224 99.771 92.996 23.224
8 .221 .000 .000 ?9.993 ?9.9956 23.224
9 .000 .000 28.845 ?9.9393 9.996 52.068
10 . 000 .004 . 000 ?2.993 100.000 52.068
11 .000 . 000 .000 99.993 100.000 52.068
12 . 000 . 000 45.412 29.993 100.000 97.480
13 .005 . 000 .000 ?9.998 10G.000 97.480
14 .000 .000 2.340 ?9.998 100.000 99.820
15 .000 .000 .000 ?%.998 100.000 99.820



2/4

PORTICGS DE SOPORTE DE PASILLOS DEL HOSPITAL CENTRAL DE VALENCIA

JOTINT DI SPLACEMERNTS
LOAD COMBINATION 1 - DISPLACEMENTS "U" AND ROTATIONS “R"”
JOINT U(X) UyY) U(z) R(X) R(Y)
1 . 000000 .000000 -.000000 .000000 . 000000
2 .000000 .000000 . 000000 . 000000 . 000000
3 .000000 .000000 .000000 .000000 .000000
4 .000000 .000000 .000000 .000000 .000000
5 -_4395E-03 .O000E+00 -1842E-03 .0000E+00 .3986E-03
6 ~.3650E-03 .0000E+00 .4863E-05 .0000E+Q0 .4503E~-03
7 ~.3042E-03 .O000E+00 .1872E-03 .0000E+00 .B6729E-03
8 .000000 . 000000 ~-.001022 . 000000 .000000
9 . 3042E~03 .0000E+00 .1572E-03 .0000E+00 - _6729E-03
10 .3650E-03 .0000E+00 .4863E-05 .0000E+Q0 -.4503E-03
11 .4305E-03 .0000E+0Q0 .1842E-03 .0000E+00 -.39B6E-03
LOAD COMBINATION 2 -~ DISPLACEMENTS "U" AND ROTATIONS "R"
JOINT U(X) (YY) U(z) R(X) R(Y)
1 000000 .000000 -000000 .000000 .0000600
2 -000000 .0000C0 .000000 .000000 .0000G0
3 . 000000 .000000 -000000 . 000000 .000000
4 .000000 . 000000 .000000 . 000N00 .000000
5 .014675 .216789 -001800 .1873865 .003115
6 .015235 .2b2342 . 0004865 -198001 .003126
7 .015538 -274461 .000320 .204011 .002336
B .015440 -384423 .000249 .235385 .001511
8 .015539 .274461 .000320 .204011 .002336
10 .016235 .262342 -0004865 -198001 .003126
11 .014875 .216789 .001900 -197365 .003115
L.OAD COMBINATION 3 - DISPLACEMENTS “"U" AND ROTATIONS “R”
JOINT U{X) u(yY) U(Z) R(X) R(Y)
1 .000000 -000000 .000000 . 000000 .000000
2 .000000 .000000 . 000000 .000000 .000000
3 .000000 .000000 .000000 .0Q0000 .000000
4 . 000000 - 000000 -000000 -000000 -000000
5 .014235 .216789 .002084 .197365 .003514
6 .014870 .2562342 .000460 .198001 .003577
7 .015235 .274461 .000163 .204011 .003009
8 .0156440 . 384423 -.000773 .235395 .001511
9 .016843 .274461 .0001863 .204011 .001663
10 .015600 .252342 . 000460 .198001 002676
11 .015114 .2167889 .002084 .197365 .002717



34
PORTICOS DE ZOPORTE DE PASTLEOS DEL HOSPITAL CENTRAL DE VALENCIA

FRAME ELEMENT FORCESZS

ELT LOAD AXIAL DIST 1-2 PLANE (%) 1-3 PLANE (X)) AXIAL
ID COMB FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
1 o
1 94.99
.0 19.67 -15.83
2.0 19.11 22.89
2 1825.61
.0 288.04 313.11 144.58 319.46
2.0 288.04 263.57 144 .59 34.24
3 1920.60
.0 307.71 297.18 144.59 319.46
2.0 307 .15 286.46 144.59 34.24
P
1 -1325.49
.0 20.13 ~-16.39
2.1 20.869 26.71
2 2688.17
.0 264 .90 297 .24 134.67 312.57
2.1 264.90 262.22 134.67 35.583
3 1362.88
.0 285.03 280.85 134.67 312.57
2.1 285.569 288,94 134.67 35.583
B e e
1 -1325.29
.0 -20.13 16.39
2.1 -20.68 -26.71
2 2688.17
.0 264.90 297 .24 134.67 312.57
2.1 264.80 262 .22 134.67 35.83
3 1362.88
.0 244.°77 313.63 134.67 312.57
2.1 244 .22 235.51 134 .67 35.63
A e
1 94.89
0 -19.67 15.93
2.0 -19.11 -22.89
2 18256.861
.0 288.04 313.11 144 .59 319.46
2.0 288.04 263.57 144 .58 34.24
3 1820.80
.0 268.37 328.03 144 .59 319.46
2.0 268.83 240.867 144.58 34.24
B
1 48.87
0 oy .00
5 249.78 61.69
2 77.11
.0 47.08 .00 28 .07 .00
.5 47.08 23.26 28.07 13.86
3 125.98
.0 47.08 .00 28.07 .00
.5 296.86 84.95 28.07 13.86
B
1 142.5%
0 61.54 84.58
3 5 58 213.21
2 523.30
0 1TET UGG L4 T 84.40 100 .60
2

A TR LT I | 440 75.33
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ANEXO E-2

CAMINERIAS. MODELO ESTRUCTURA
REFORZADA: ENUMERACION DE
JUNTAS Y ELEMENTOS
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ANEXO E-3

CAMINERIAS (REFUERZO TRANSVERSAL),
ANALISIS DINAMICO, SOLICITACIONES
EN ELEMENTOS, DESPLAZAMIENTOS
Y REACCIONES



1/16 FGGE
FROGRAM:SAFQ/FILE:FASIREF . ETG
MODELO MATEMATICO FORTICO SIMFLE REFORZADO

ET G ENVYVOAL UES A ND F REQUENDCTES

MODE EIGENVAILLUE  CIRCILAR FREQ FREQUENCY FERIOD

NUMRER (RAD/SEC) ¥ %2 (RAD/SED) (CYCLES/SES) (SEC)

1 AL 1EEAE+OD A9E4+02 L 60086

2 LOAEBTRAEA0E . ALY B TRIEA7
ALY A5LEAGE CROGEETEAGE ¥

g

L0E0T704

3]

B A S E F OoRCE RE&CT 1T ON FaTo

HMODE FERIOD X Y L X Y £

ft (mec) DIRECTION DIRECTION DIRECTION MOMENT MOMENT MOMENT
L 7B2E-01 COOEYOG - L7 EESOG CFLRE-LT - W27 0EHO2

—. L&6GE y DOE OO LETOE4OR - EE7E-1D - 409E4+00

= AT EE-13 LOO0E+GD SA04E-12 JE70E+02 0 L 168E-12

i

Wl ) e

FARTICIPHNTING G MAS S — (percent)

MODE X-DIR Y--DIR I-DIR A -SUM V-SUM -5

1 PESINTS) L0002 OO, DGO W OO L0032 GO L 000
o~ LA QG290 GO L 000 L GO0 100,000 Q0,000
100,000 LR D0 000 100,000 100,000 OO, GO



2/16 FAGE
FROGRAM: SAMRO/FLL E:PASTREF .FZF
MODRELO MATEMATTOCW FORTICO SIMFLE REFORZADOG

F Rk amMmE [ R T S B P S FOROCES

ELT LODAD AXTAL DTS 2 FLANE 1-7 FLANE AXTIAL

1
hH COMR FORLE ENDU SHEMR HMOMENT SHEAK MOMENT  TORO
1 - i e e e m et . ——— e e e e e e e M e e - - ——— -

.
o
1
1
)

2 19.549
Y| S.76 .57 12.81 2.07%
LG T.74 1.1° 17.51 4.07

- -4'7& .48

D
~
o

.28 170561 207
- 4.56 1.21 1%.51 4.07

1 —S34.74
v 1.5 ~.47
9 1.54 .94
2 12.41
(¥ 2.91 1.17 22.82 &.80
L T.91 2034 22,82 17,869
I -N22L TR
Y S.47 7O I = 5.8686
.= S.47 .28 02,80 17,467
1 —4 Q5,7
15 il
M 0 07
.2 - 20 —.0dH
Z Q0 .99

Ny S5.08 1.24 29 .80 7.95
S S.08 Z.34 o280 ig8.9&
= -~q344 .78

0 S.03 1.26 29,840 7.95%
.7 4.78 .2 29.840 18.%a
q, ______________________________________________ —
1 -&186.11
N -5.20 1.09
7 -5.20 -2.99

.0 12.21 2.52 12.95
7 12.71 8.36 60 .44

Y 7.31 S.61 B9 .23 12.95
- 7.11 4.97 82.72 &L 44

1 SSLL98
o0 1.07 -0
a 79 - 57
5 L ey

SO P17 .78 79.11 8,79
.t A .95 72.11 28001

Y 1. 40 .99 79.11 8.9
LA Q.Fh 4.31 /9.11 2g.731



3/16 FAGHES

FROGRAM: SAFF0/F1ILE:FASTREF (F3F
MODELQ MATEMAT IO FORTICO 9iMPLE REFORZADO

F R AME 2L E NT FO0OFRGCE

)

EL T L 0AD AX1AlL DIST 1-2 FLANE 1--%

-EOFLANE AP QAT
1D COMR FORCE ENMDI SHEAR MOFENT SHEAR MOMLENT TORO
“‘, - m oma - e maa mwma e o = e e mn = mm e mEm de = e = o -

1 -914.11

L IYS Y 3

! s héb No.iB
o 184 .88
L0 51.85 B8.97% 289,67 L5 .90
.9 %1.85 14.40 259.560 BOL97
= 759,20
L0 105,51 q4.97 28940 HD.90
=] 105,51 4,99 25942 S0.97
e
1 1AL T71
L0 ~&4 .20 LO0
.1 SO0 -4 .17
. b 248.465 57.71
2 194 .74
L0 44,460 L 00 Q7 .40 Q0
b 44 .50 27.%2 97.40 L9
o QIO .05
L0 -19.61 .00 Q7. 40 L0
N Y] ~. =8 37 .40 .8
b e DA B9.867 97 .40 L .28
o
1 Rl .07

_ 107 .77 Z8.17
.4 252001 171.01
2 471 .07

] G1.95 23071 17307.67 210070
-4 71.95 ?.83 1707 .62 2646.94

3 —152.00
L0 199.72 81.84 1307 .67 210070
-4 F8T.94 140.83 1707.67Z 266.94
1 —-15%46.24
L0 -484 .62 121.19

1.0 -0 -81.14
1.5 259.08 -14.74

2 .01
.0 16.47 24.78 o8.17 41.47
1.5 16.47 .01 28.17 .08
T =156 .27

L0 -4&68.18 175.44 28.17 41.47
WG 00 -71.88 8.17 5.78
o5 L7506 —-14.72 28.17 .08

1 —1566 .69
) - 298.97 -14.74
.5 L0 —-431.08
1.0 484 .74 161.7246
2 bt
.01 28.78 .08
24,71 S8.74 41 .84

m
onin

I

—
o

I

I~



4/16 FAGE
FROGRAM: SAF90/FILE : FASTREF . F3F
MODELO MATEMATICU FORTICO SIMFLE REFORZADO

FR&aMIE Bl kB MENT FORTCES
LT 1.LOAD AXINL DIST 1-2 FLANE 1-7 FL.ANE AXTAL
1D COMR FORCL END1 SHEAR MOMENT SHEAR MOMENT  101KQ
I~ 1564 .01
.0 —~242.44 4.7 28.025 .08
) ey -722.89 28.25 15,87
1.0 IR D G 179,67 28,200 41. 94

1 ~619 .90

2 a7 7L
L0 %2.48 .97 1709.58 287007
-4 97.48 ~Z.8d 1 309,58 210,462
! ~147.24

L0 —200.27 141.44 1209 .38 267 .03
4 -15.56% 81.78 1209, 58 210,462

r

9] ~248.25 57.57%
a 00 -4 .,164
& &4 .02 O
2 195 .04
L0 44 .76 2800 @7 .84 L£1.06
N 44.76 Lt 97 .54 OO
= St2.08
.0 PO R 85.5. F7 .84 H1 .06

-4 .00 7.6 P7 .96 21,727
= 109.28 O 7 .56

VIV]
i -51&.138
2 19.30

.3 S.764 1.13% 1Z.45 4.05

0 2.70 .0 12.40 2.02
.5 2.22 L.0Z 12.4% 4.035

o 12,07
a .91 1.17 20,80 5H.84
.9 .91 o.34 27,80 17 .68
T -8T02.A7

0O 2L 1.65 22.80 £.84
.G o057 1.4 20,80 17.68

- TSI R



5/16 FAGE
PROGRAM:: SARGO/FILE :FASTREF . FZF
MODELDO MATEMATICO FORTICD SIMFLE RKEFORZADOD

F K AME ELEMENMT FO®RCES

LT LOAD AXTAL. DIST 1-2 FLANE 1-3 FLANE AXIAL
In COME FORCE ENDI SHeAR MOMENT SHEAR MOMENT  TORO
.0 5.08 1.224 2970 7.92
-9 .08 .24 29.70 18.686

L0 9,00 1.21 270 7.92

.9 §5.47 .47 29.70 168.88
1l mm o e e e

|
r
o
|
—_
=
-

]
jas}
0
.

—_
~D

2.52 89 .70 19.96
.9 12,30 8. 5% B%. 30 4O . AT
—h27T .75
L0 17.57 1.41 89 .70 19.96
.9 17.57 12.19 89.32 6047

O -1.71 L3
.8 -.84 —.59

2 Sl 4i
L0 9.16 .78 TR..T0 ool
.d P.14 T.e4 79.70 8.7
175,98
L 7.85 4,10 FAS Y ~8.52
.8 g8.22 S.35 79,730 8.7
18 e e
i ~Q45 &7
L ~-5u.90 4.01
L4 ~GA.90 —-20.25

2 185.68
L0 51.80 8.93 260,06 66,11

Py

.o a1.80 14.728 260,25 51.01

.0 -2.11 12.92 T6Q.25 b6 11

i«] -2.11 -2.87 2460 .25 51.01
L e e e
1 —272.94
L0 .43 —-.09
.4 L0 L0
P -.21 LG
2 1oL 24
Y 09 .0 .42 .40
L5 09 L0 .42 .80
T ~24 2060
L .74 -.08 2.4 Ldo
.4 L0 LD 2.4 .64
ul ~.12 (Wi 2.47 .80

L0 S .09
L O ~.01



6/16 FAGE

PROGRAM: SAFFO/FILE : FASIRER . FZF
MODELO MATEMATICO FORTICO SIMFLE REFORZADO

F kR ARE E L EMENT FORCLES

LT LOAD AX1AlL DIST 1-2 FLANE 1-7 PLANE AX AL
1D COMEI FORCE ENDI SHEAR FIOMEM SHEAR MOMENT  TORQO

2 A

.0 .40 L0 18.88 5,49
i) L45 R 18.5%8 .79
I =265, /8
.0 -.13 .18 18.58 .49
.1 L0 .10 18.58 1.89
.0 .71 .14 18.58 &.74
Dl e e e e e s

1 - 04,94
L0 .89 -.15
.4 .00 .04
L -.08 .02

o &7 .49
) 09 04 6.17
) .09 .09 6.17 4,55

e
N

3
o

= -177.4%
.0 -9 -.11 &.17

1,05
.2 L0 .12 &.17 4,09
.5 -.14& I &.17 4,55
1 -S89, 44
O —-1.50 28
.58 —. 25 —-.24
N 150,50
R 1.54 .24 84.14 1B.47=
.S 1.94 .48 84.14 26.52
= 208,94
.0 .04 L0 g84.14 18.47%
.3 1.1% .24 84.14 L&, 502

.3 -1.28 -.15

- 5446.735
.0 6T .11 94 .58 22.97
i .69 .28 %4 .48 o723

-

289.64
L0 .84 .24 94.08 22.97

.3 00 .14 4,58 7.8
.9 -.37 10 94,58 27.27
2 e e e e e
1 -7 L. 00
L0 —-.H9 L9
A S 0G -0z
.3 .21 -0
2 10,221
L0 L0 S 2.40 L A0
.0 .09 P 2.40 .80

6T.ul

v . D0 -.01 2.9 L7

L0 —.0b .11 2040 .40



/16 FAGE
FROGRAM: SAFQO/FILE:FASIREF . FIF
MOGDELDO MATEMATICY FORTICO SIMFLE REFORZADO

FRAME CLEMmENT FORGCE G

)
ELT 1LOAD AX1AL DIST 1-20 Pl AN 1-7 FPLANE AXTAL
ID COME FFORCE ENDI SHEAR MOMERN SHEAR MOMENT  TORO
L L0 .0 .40 .80

1 MY .00

.0 O —~. 0%
= .00 .01
.3 -7 .01
L0 A4 L0 18.55% Z.49
LS .44 1% 18.39 3.77
= ~28654.19
L0 1.0% Ly 18.5% .49
L .18 .12 18.5958 S.77
S e e e e e e e e e e
1 AT F I T
0 - .88 )
i B8} -~ .04
.5 .29 - 00
2 hé&.71
L0 .10 .04 &H.17 1.07
.G 10 .09 .17 4,55
= -17%.81
0 ~.79 19 H.17 1.27
4 e .04 .17 . ¥
S ) 07 Ho17 4,55
T e e e - -
1 =560 .47
L0 1.50 -.24
.5 .8 .24

2 1492.21
L0 1.56 L S0 B .06 18.355
. 8o

a 1.96 443 .04 26.72
Z -211.22
.0 ST .09 89.04 18.595
. 1.9Z% A g5.06 246072
2B e e e e
1 45,17
0 ~.18 -.13
.1 .00 -.14
o 1.25 .18
o D45 .70
L0 .69 .11 24,74 TTL0T
e L9 b 94,748 27 .26
= SO .47
L0 .ol - .07 R4 .76 P I
e 1.94 L1 F4.764 D7 .24

)



MODELD MATERMATTILO
MmO L E 5 M50
MODE SHAFEZ NUMBER
DIGILACEMERNTS Ut

JOENT

GO~ B e

10

—
e

1%
14
15
14
17
ig
19

100 S TUTS IV IVIY)

=

RNZEN

oo

ANL

FROGRAM : SAFFO/FILE :FASTREF . S0L

TICO SIri*LE REFORZADL)

FERTOD

ROTATIDNS

ucy)

L D000 00

087717
LOL867 T
086G
QOO 4

L O00000

L OA0G00

—-. 087161
- 0685121
-,.002114

L0076

= -

R

uczs
L OQQOO0
L OOOOCGO

L OQOO00O0

LOOQ000

L QOO0O0O0

77711 SECONDS

R(X) YY) R(Z)

L ODOnO0 L OQ0000 L DGO000

L OOO0000 L OQ000O0 L OOO0O00

L0340 LO00000 LOOO0O00

L0177 71A 000000 LOOO0O0

-, D168 L DOOO00 L OOQDO0
-.0846020 000000 L OO00000
L029559 TSI InTANe] - OTH1T

—.089117 LO00000 - 0161731
-, 0991402 LO00000 - 0361731

LOOOTES

-. 0361731

LQO00O00

—~. QOGS
—-. 017564
L031188
L08EGTS
—.029072
L0E8544
L0120

-.03EH171
~.07A1TY

—L.03461731
RIS ISINIV] S ININ NIV - . O3A121




9/16 FAGE
FROGRAM:: SAFR0O/FILE :FASTREF . S0L
MODELD MATEMATTLEO PORTICO SIMFLE REFORZADU
MODE o Al B3
MODL SHAFL NUMBER D FERLIOD = L2246 I0B5 SECONDS
DISHFIACEM:NTS "U AND ROTATTIONS "R

JULNT

uiy)d ucz) (X)) R(Z)
1 LOO0G0O0 L ODO00O0 L OOO0O0O0
- LO00000 L OO0000
000000 —-,002845%1
4 LO00000 - L1091
5 LQOOO00 L 028003 L Q00000
& LDO0000 L URTETY L DQ0O00
7 ~. 05889838 - 27217 -. 000168
8 - DEFOQ0 LOSE447T4 —.00N168
k4 --L.0B91L80 1147738 ~.000168
10 ~.009394 - 087410 —-. 000168
11 alalnTataln] L DQOOO0 L OO0DO00
12 L O000O00 L OO0DO00 L 000000 L OO0O000
i~ L OO00O00 —. 0028465 L QOGOO00 L OO0O000
14 L OO0O0O00 -.019218 L Q00000 L 000000
o L0000 L DO00O0G L0781 7.4 L QO0OO00 . OODQ00
1& . L DOOO00 L OO0DOO0 L094517 L 000000 L OOO0O00
17 RVISTS IUINIW! - 59800 ~ DT EHOO L DOODOD0 -.0001468
18 REIVIVIN ININ] — Q894555 LSS ] G000 — 001468
19 OO —OERLTT7 SIS IR TRINTY] 118700 L 00000 -, 000148

100 L OGO KT — OS99 WIS HINIS ENININTE IR} L Q000 —. 000168



10/16

FAUUNIIR e
MODELO MATENMATICU FORTMICO SIMPLE REFURZADD
MO DL HEY B T SO R
MODT SHAFE NUMBL = FERIOD = L0004 SECONDS
DISHFLACEMENTS "0 AND ROTATIONS "R
JO LN LX) ROX)
1 L OOGO00 L0 L ODOOO0
A OO0 L0000 L QOOO0O0
™ L OO0 L0004 51 RV IVISININ I
4 L LGOO0O0 — . 000s81 OO0
. L DOO000 L OO28&49 AT IVIVIN I
& LO0OGO00 —-.004819 L O0OO0NG
7 LOBPTIRE LODT7R546 I IvIIvIY]
a LOReToN L1805 L OOG00
9 LOEQSG N L OQOOOO0 -, 0004039 L OOOO0O0
10 LR TG - 0QuGTo NIV IR IRIVIS]
11 L0000 L 000000
iz s Ts TutaTwin) L OO0
K —. 000455 L OOO00O0
14 000564 L OOOOD00
-l —.002"10
1& 004741
17 LOBF LIS —.028157
18 LRSS L0000 -.018787
19 LOSPTRS L0000 L0079
160 LR TEE L OO0 L OOON0O0

M

ORI /FILEs FASTRER LS00

LINET 26
.0I8Aaty
LD44770
118011
SOO24TN
L040a94
LOLL6AD

LODETE0E

L0670
028424
G448
117947
L0244
J0A0T7 39
051807

FAGE

R(Z)
L OOO000

RIRIS 1]
L0000



11/16 FAGE
FROGRAM: SAF0/F TLE : FASTREF . 800
MODELOD MATEMATICD FORTICO SIMFLE REFORZADD

o1 N T DY SPRFLALCEHMENTS

LOAD COMEINATION 1 - DISPLACEMENTSG “U'" AND ROTATIONS "R"

JOTNT

1 L OGOO0O0 L OOGO00
2 L D0OOO00 L OOO00O0
) - 1419E~-04 - ZOB4E-05 LO000OE+OO0
4 —~ L R92IE-04 J1E24E-04 LDO00E+OO
ut} —-.4144E~-04 AOE~0S LGOGOE+OO

!

. 6Z286E

~4
D
+o
i
=
m
i

04 )G

— L 7THR2E-GY EEEQE-~-04 L OO0O0DE+O0

o ~ . B977E--04 LBERTE-0S L OO0GE+OO

9 - .88445E~04 LI7R21E-OE L QOOOEADO

10 — L E719E-0O3 - 1ZEQE-Q& LOOOGE+DO

11 L Q00000 L OO0000
12 LO0Doon L oooo0n L 00000c

LOQ00DE4OD —- _1420F-04 L P9L9E 05 LOOO0E+QO
14 LOO0OEA+O0  —~ (2ODPTE~-0O4 LOO00E+D0O — L 13741E-04 LOO0ODE+OO
15 L OOOOE D0 - A143FE-04 L OOO0OE+O0G L 2ARGE-DS LODODE+DO
16 LO0O00E+D0 —~  4H274E--04 ( .8B11IE-0O4

LIEGLE-O4
CDOO0OE+QD —~  LETOSE--05%
LOODOE+ OO -, 171BE-0OX
L DDOOE+OD LOOO0OE+ OO




12/16 o o a6
FROGRAM: SARPRO/FTLE:FASIR

mom

F .0
MODELY MATEEATTLD FORTICO SIMFLE REFORZADO

JDT N DI HSFLACTMENTS

L.OAD COFMBTNAT IO - DISFLACEMENTS "U" AND ROTATIONG "R"
JOTNI LX) uey) X ROY N (Z)
i ST TRTWIWIN] RYININIVIVIN] RRIWIRIEIvIN] OOO0O00 R[N INISIS]
- NRIRIRINININ] L OGO0O0O0 L DOOO00 L DOOOOO OTRIeTIRIBTY]
- LOOOOLI GG LOOOGE+QO LagEgE-0T L 78%0E~-08
< L0000 L DGOOO0 L0017 78 LOQOOET
o SO0 L OO0 00N LO0DReD L O00AOSD
& R IFIRIVIaTY LHSOO00 R T T Ry L 0AG1Tg L OO0O00
7 LSOOG TR Y = v L0007 LDO2a79 L DOO0O0 T OO0 Y
& OO0D&Y LHOLETET L0002 L D049 5E Q00047 LR00A1T
<y LGOS L0884 LOQO00 1 L010440 L O0O0GLHD L0Oun Ll
10 RATVINTN Y] LOOTTBE L0000 LOOSNTE LOQO0OTY 00011
11 YIVISIVIvIY] L 0O000O0 R IR ININ]Y
- S INIVTRINIE]
1= L OOOOE G0 LQOOOEA+OO L9308E~-06 L 2B8sE-OT
14 L 00000 L DO00O00 LO0O00O01 L0017
1% L QDO LOCODO0N PR INTR YA TS L0540 L QO8N L OOOO0N0
1& L QO0O00 L OO0OA00 L OO0OO0E L0540 L0018 L QOO0
17 L QOONOLT LO05391 L OO0 LO0TagT L QDOOO™ L0001
18 S LOnDeET LUOSER0 L0002 LU0 L DOOGAE L0011
19 L0000, LOOnTEae LO10as7 LOO0ull
1O SO0 ED LLOsTRAs A IS TR 1N O

LDOO01 L



13/16 FAGE
PROGRAR GAFP0/FILE; FASIREF . S00L
MODE_O MATEMATTOD  ORTTICD G1MPLE; REFORZADO

JoT N D1t a0 MUENTS

LOAD COMRBTINATTON T DISEFLACENMONTS "U" AND ROTATIONG “"R"
JOINT LIeX) Uiy Uz ROx) ROY)
1 L OOO0OQ0 TR INTE IS L OGN0 L OOCOHO0 L 0OO000
-~ L OOO00GN _O0OGO00 L QOOO00 L OO0GONO0 L 000000
T LO0OOOE OO LOOQOE+QO - (1 Z366E-04 L ERY8E--0 L LATELHE -OS
4 L DOGO0) — L ODGODY L0017 .8 LO00048
& LOOO00L0 —_ LOO2RAD L 000049
& L O0OG00 -~ Lu0gsn L QGO0
7 L0004 LO0BTan - . RPN RIWIR B}
2 OO0 LOOSTE T - L Goa958 LGOO0S LO0001 1
9 SO0OG0 LY LO0GTE4 - . 000088 010442 LOOO2TIT 000011
1 LOGOO0LY LOOSTHEA R v [ IV LSS L0007 LOOUOLL
i1 - 000000 L OO0000 L OO0O000 LO0O0O00 L O00000
12 L OQOO0G L QOO0 L 000000 L OOO0O00 L O000U0
1 L DOOOEA-O0 LOOO0OE+ Q0 - LS8 5FE-0T L1G82E 04 SOO0OQ0OE +Q0
14 L0000 RATa TR L0017 L O0O0QT0 L DO0O0O0
15 LO0O0000 L OOOOO0 LOO2/%40 LOO0054 L OOOO00
14 L OQQO00 L QOOOO0 -, 00057 L 008540 LO0O0194 L O00000
17 LO000EL? L0051 -, 000044 LOORAHT L0006 LO00D011
18 LOQ0O0ELEY LO0STS0 - 000078 L0049 4L 000041 OO0l L
12 L OO0 00578y - OO00ER .D104% -~ 000111 LOOo00ll

100 LO000SY COOS LIRS _ 000000 QOO0 L OGOO00 LO00011



14/16 FAGE

FROGRAM : SAFRQ/IFTLE : PASTREF . S0L
MOLELY MATEMATICU FORTICO SHPLE REFORZADD

FLU a1l TONGSG AN D AR LT ED - 0ORCE®S

e }
LONAD COMBINATION 1 —  PFORCES "F" AND MOMENTS “RHY
JOINT FOX) F(Z) ™MOY)

1 -40,2485 5158259 . 20w
2 ~11&6.20100 /46594 L5416
) 40,5478 L OODO Q000
4 ~-241.94%91 Rulsinln] L0000
bl 17,7802 L DGO QOO0
4 -1 0%.291d L0000 R ISISIV]
7 -287.0797 L0000 OG0
g Q25,1007 LOO00 000
Q Gouz.onn7 L QOO0 L QOO0
1O LA4TTD L QOO0 L OO00
11 1164, 7621 784 .6897 -. 5478
o 40y 2052 515.94694 —-.Z292
1= —-245.,.6297 LADOOO QOGO
14 D241.,.7270 L0000 L0000
135 -Z07.83F87 L OG0 L0000
146 102.1476 Ralelaly] L D000
17 288.4192 L0000 TR eI
18 —-QE . 8082 L0000 L0000
19 = P Y L0000 L OO0U

100 L0000 L0000 L ODGE



15/16 FAGE
FROGRAM:: SAFQO/FILE:FASIREF L S0
MODEL O MATFHNTTICO FORTICO GIMFLE REFDRZADN

REALCTTONS o ND & F B LI ED FORCES

pi }
LOAD COMBINAYION no- FORCES "F'" AND MOMENTS "KM*

JOTml = 0X) F(Y) F{Z) M{x) MOY) MOZY
1 N.1919 L7.5116 19.7881 D.0787 L8729 14621

o .1851 P RANAN L0470 FARAISY ¥ 1.1887 L1779

= 14,4874 D7.1512 L 000 L0000 L0000 1.4737

4 42,9473 176.894¢& L0000 OO0 L0000 1.8284

2 47 .45197 09440 L QO0D0 L0000 L0000 Q.0516

& S517.9497 ST 6677 LO000 L0000 QOO0 29.879C2
7 199.,.29546 Q7.4012 L GO00 L0000 . QOO0 L OQO0

a &LH10,.7274 1282.92191 L Q000 L QOO0 L QOO0 287.72589
9 TR7.846145 1019.8417 L D000 L OO0 L Q000 T04.,.17755
10 L0018 S6.4160 R INTSIN] L0000 L0000 R s
11 L4089 28,2027 2.7907% 72000 1.1878 WA730
12 PRI R 1%, 4300 19.5785 2.0175 e 1614
1= L.7108 27.0009 L0000 L o000 1.47.6%
14 4, 4080 176.8445 L0000 L0000 1.8709
14 48,1579 T0.1140 L Q000 L0000 F.5166
14 D185.4707 909 .3972 L D000 L0000 29.8781
17 200, 1075 Q7 .54610 L O000 L0000 L0000
18 HOY &7 17860750 L0000 L DOOO le8.3%144
19 R R 1021, Q757 L G000 L0000 04 67446
100 L 000 L0000 L0000 L0000 Q000




FAGLE

16/16 FROGRAM : SAF90/F 1LE : PAS TREF . S0L
MODEILD MATEMATICH ARTICO SIMFLE REFQIRZADY)
KL ACT 1 ONS A WD AP L 1T ED FORCE®S
LOAD COMEBINATION 7 -  FORCES "F" AND MOMENTS 'M©
JOINT FX) F{y) F(Z) M({X) MeY) M(Z)
1 —I8.05844 12.9116 a75.46140 2.02467 .8978 L1621
o -115.8459 DnLDT2 787.7024 7.2074 L7500 L1T7EQ
) 260.2154 AR B D DN L0000 L0000 L0000 1.47727
4 ~-198.9857 1746 .8944 T INTY) Q000 - Q000 1.8786
fal THD BIYY Z0.92440 QOO0 D000 L O000 P.adld
& 412, 46575 ST .LET7T 0000 LOO00 IWIvIe] ne.8792
7 —-87.6841 27.4017 L OO0O00O L OO0 L D000 L0000
8 1545.87727 1287.9191 Q000 QOGO L0000 °87.7359
Q 12721 .,.09422 1019.8417 L 000 L0000 0000 04,1739
10 50 86.4160 L 000 L QOO0 L O0OGH L1579
11 116.7910 28,0027 787 .48040 7. 2000 L5200 172
12 420.4184 14.4500 S0, 2049 R.017% L2479 14614
1= -229.418% L7 .000% - Q000 L Q000 L0000 1.4%2469
14 284 .172591 126.8465 L Q0O L0000 000 1.9209
13 ~159.6828 T0,.1140 L0000 L0000 L1000 9.31446
16 &17.5939 al9 . L9212 L QU0 L0000 L0000 29.8781
17 488.5247 G EE10 L D000 QOO0 L D000 L QUHOO
18 —174.1810 178565 .0750 LOQ00 D000 QOO0 8a.>144
12 =427 .2149 1001.07587 LOOG0 L0000 LQ00O0 TO4.,46T446
100 L0000 L0000 L OO00 L0000 L0000 L0000
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ANEXO E-4

CAMINERIAS (REFUERZO EN LAS DOS
DIRECCIONES), ANALISIS DINAMICO,
SOLICITACIONES EN ELEMENTOS,
DESPLAZAMIENTOS Y REACCIONES



DOCUMENTO ORIGINAL EN MAL ESTADO



1/21
FROGRAM: SAFFO/FILE :CAMINER . EIG
FMOBEL O BATEMAT TG CAMINERTNAS REFQRIADAS

E T GENVALUES AND [ R SN O R AU L D O

pe)
MO GERVAL LI CIRCULAR FRED [ EUNAIRIE NI FERLIOD
NUMRER (BAD/SLC ) * %D (RAD/GEC) {CYLULERZGU) (SEC)
| LIRAGDGEAOL L1TEBOBEYO L A B § RS LOD4LOGD
W LA T76HL 00N L2 LEAOE O RVRSTIAE A LTG0
| SAGATL 10N L2T2T10E+OT R 1 A LOINE0S L

MODELO MATI MATTCD CAMINERIAS REFORZADAS

Fea R TIOTDEEAS T LNG M A S 5 - rperceath

MODE X-DIHK ¥-DIR I-D1R K—ouUH ¥ —SLiM 250
1 S ININ! 100,000 QO L OO0 Ry LOD OG0 Gy L 000
o 100,000 L0000 Dok DO 100,000 160, 0G0OG OO0, 000

M OO0 OG0 Q0,000 100, 000 LOO 000 00,000



2/21

MODELLO MATEMATICY CAMINERIAS REFORZADAS

F R A&ME
ELT
D Come
1

1

LO&D

B

EMENT FORCES

AX1ak. DIST 1-2

FLANE

FORCE ENDI SHEAR HMOMENMT

~dbF . a7
L83
.61

.29

05

2 119.07

L0 .79 .58

.3 .79 1.1%
= ~REHO L&D

L0 4,462 Ti

5 4._.40 1.18
1 —4B3&4 .45

L0 1.49 —-. 45

.9 1.49 LP0
e 122,93

L0 .91 1.17

.9 .91 2.E5
= -L&5E OS2

4] a2.41

.7 5.41
1 =450 .44

L =0 — LA

b v (rdy

.9 T L4
2 124 .86

L0 S5.10 1.25

R SL10 A
= RS I

.0 3359 1.22

.2 4.9% .40

L], __________________________________________________

1 ~358 .89

! —o.01 1.09

.9 ~-0.01 ~%.45
2 1468.91

.0 2.82

.9 8.47
= 339 .78

L0 7.5 Z.58

.9 7.31 a.11

r-J

i

374 .81

L0 LA2

-.17
.8 18 .16
247 .24
.0 G .30 S

= PLI0
=77 A%
L0

.8

G992

9.48 4.2

FAGE
FROGREM : AP0/ TLE s CAMINER . FIF

1-=
SHERAR

FLANE
MOMENT

AXTAL
TORQ

OO

— 00

.05
.10

3k
AT

.10

.01
01

w00

.01
i

.4

.77
77

b

-y

47

.78
78

PENI] L0
Oy Y]

00 L 00

.80 22
.80 L S0
.80 21
.80 L3l

.01

-.02

.69
2.08

70
2.06

.01
.01

L 00
1
2011
.11

1.08
70

e

~

10
2,10

1.08
L 69



3/21 FAGLE
FROGRAM: GAPSO/F TLE s TAMTNER L TF
MORELLG MATEMATLCO CAMINERIAS REFODRZADAY

F IR A&ME L LU mME T I 5 I O D R
ELT LOAD AXINL DIST 1- 27 PLANE
10 LOMEK FORCE ENDI SO mMOMENT

& e e

1~ FLANKE AX AL
SIHE AR MOME TORO

1 -856.14
.0 ol .o/ TR B A4 .0
.4 ol B 192.40 .44 L1

(5]

.0 AN B 8.94 17062 o444
G DR A 14.%4 12,47 .70
K ~Gdhdh L DT

LA 107,69 5017 14.08
.G 1675, 49 2L.94 14.08

it
P

Ny -a% . tdo L0 —-,00 L0

.1 .00 -4 .87 —~ .00 - 0O

b 247,06 Sq .20 —.02 —.01
2 20507

L 44 .76 .00 I L O

.6 460764 290 I A 1.95
= Da4 .78

LU RPN sl a9 L0

L0 .00 - .57

oD S.0% .14

= o89 .80 87%.48 R AT 1.74

L0 126.54 Za.C1 .71 -1
.4 311.19 124,09 ! -
2 49 5.7 5
L0 1a4.17% . b7 24.84 484
-4 1o4.17% 12.48 24.84 4.40

L0 2U0.6T 79.89 25.79 4.56&
.4 415.71 146.78 25.78 4.64
C)) ________________________________________________

.0 -48& .69 187 .60 L0z -.05

1.0 .00 —-830.71 IS -0
1.3 DG7.02 -15.74 L0 SO0

.0 17.25% 24 .94 YN a7
1.5 17.2% 1.54 b L1060
.0 —4469 .44 178,57 s .48
] S --71.TY TR .18

1.5 P A ~17. 680 .1g LD
10 e o e e e s mm s e S e -

1 —-10L51.71

L0 T I =10 .34 - L0 LAD0

kel L 00 s &G L0 - .02

[ AL 10,74 -, 00 - 05
o DU

L 17 .9 1.06 . b 00

1.5 17.209 PERSINE N . éa LAz



MODELQ MATE

F

[

ELT

)
[

M &

L.OAD

ID COrk

11

12

i

1

1

8}

18]

MATICO CAMINERIAS

E L EMENT
AXTAL

FORCE
—-L5E4 .64

DIST
ENDI SHEAR
0 ~2EIQL4L2
5 00
1.5 %04 .08
—-5461 .27

L0 ~%11.84
.4 -127.1%

495,11
.0 104,51
.4 104 .51

&by 12
.0 =207 JEE

4 ~22.68

341,02
R - 24280
L0

J0.07

oo

O 44 .89
W 45.89
B4R, B2
.0 -195.721
A L0
b 1146.96

REFORZADAS

FORCES

4/21

1-2 FLANE

MOMENT

~13.80
~72.49

17

78.77

134,149

G4 .07

12.7%

25.74

1446.92

79.8%

e

54,08

~4.91

L 00

85.40

3.26

00

—I50 .85

=8
- .08

8l

=50, 630

124,17

1-7% FLANE

SHEAR

24

24

o i

N
o

Lo e G

L83
.83

.02
.02
02
11
1L

.14
.14
.14

.00
00

A
.

Il

=

-t

il

.01
01

WT7
77

.78
.74

L 00
L D0
L0

FAGE

MOMENT

LD
14
.48

e

- 10

4,40
4 .64

4.64
4.56

-0
-, 00
.00

1.95

L0

i.94
.72
L0

L OO0
— .00

LO5
A0

.05
10

-, 00

.01

n

A&

e

47

L Q0
L0
L OO0

FROGRAN : SAFF0/F TLE : CAMINER . FIF

AX AL
TORA



5/21 FAGE
FROGROM : SAFPO/F TLE : CAMINER . F IF
MODELD MATEMATICH CAMINERIAS REFORZADAS

A

FEKAME FLrrmrMENT  O0ORCLE

&

ELT L.OGAD AXTAL DiIs 1--2 FLANE 17 FLANE AXIAL
D come P ORCE TNDI SHE AR MOMENT SHE A MOMERT  TOREQ
.0 9.10 1.0 A <21
.9 S.10 TLIa 797 L A0
- -6 .48
.0 4.86 1.04 Lo .21
a

.28 . o4 .80 .20

16 =mmm e e

S.0& —1.07 - .04 .01
Q.04 .49 - 04 — 02
o 147 .77
LTS L6

Y 12074 g.8%4 L0 2,00

[
tl
[
i_nl-—l
F

o

3

[

4

i

z -I89.00
L0 17.7°8 1.4& S04 L0

2L0G .04 2,08

L - L9 L0 -0l L0
.8 -oa22 -.18 -] - .01
- AR SE
.0 Q.0 .80 PRI 1.08
=] .09 4.Q7 PR L70
= ALY

R 1.08
2010 .69

m
W
T
~ T
FELN]
<L
2 L
112

L0 -91.7% .85 <A ~ .04
.G —-21.7% -17?.44 .44 .14

o AN
L0 Ll.o07 8.94 1-.584 2.44
.3 32.07 14.52 17.464 .70
) 367 .25

L0 .8 12.78 i4.08
S . f —4.94 14.08

.40
.86

vitd

L0 L& - 09 L0 .00
.4 L 00 L0 .00 Al
2 -.2% .01 SO0 .00

bl
[y
ta
<
o

LU0 i1 L0 LUk .01

.5 .1t LU WY .02
- - 135 4%
) .74 - .07 b .ol
A L0 LON LU, .02
L R A L0 Lk L7
Y T e s s s e —em e o
1 SRS |
L0 - 87 LO8 .01 LO0
L 00 —~.01 .01 L 00

= T L0 L .0l OO0



MODELO MO LERAT TICD

Foreonom L 1 F MENT
ELLT LOAD AXTAL DIST
1D COMI FORCE END)
2 FAR IR

M
2 e

193,49

6/21

CAMINER1AS: REFORZADGY

FORCE S

1-2
SHEAR

Fl AN
MOMENT

a 09
~ l "'

T .18
.1 .00 11
.8 T 15
T3] e e e e e e e e e e e e e
1 ~184 .50
2 .88 -.14
.4 L 00 Y
L a -, 08 L0
- go.oa
L0 10 04
.0 .10 .09
E ~104 .27
.0 Q8 —~.16
.G . OO L2
.3 .14 L1
I e e ¢ e e
1 R O
[} -1.47 24
.5 -7 -7
L i, T
Y] 1.85 G
LD 1.35 3
Z -1872.861
w0 L1 it=)
& Ry -5

2 344.88

e

aga.

oy I

1 PR R C =
L
bu)

! Y2 LS
.0
3

- W& L
L0 R
P - .ul

“ C\ -
L0

FNAGE

FROGRAM: SAFO/F T E:CAMINER CFTF

1-7%

SHENKR

[

rJha

tah)

tiratl

S
b1

-6l
el
L6l

L]
.01
L0l

.07
07

w7
.07
L7

-

R

L0

.74

7o
7
LS
SO
(A

.28
.28

~es
PR

g

. aa

]

nae ]

W 0D
O
<L)

08

6

L0

LA

FiANEZ
MOPMETN |

.11
.19

.11

07
.19

L0

- .01

.28

.85

.01
.01
-.01

LS4
.19
LO8

.00
LGy
LDO

AN

QT

.01
ol

AX 1AL
10RO



7/2 1 FAGE
FROGRIG : S3AF?0/F 1L s CAMTNER (-2
MODEL O MATEMATICO CAMINERIAS REFORZADASD

FOAME [ S CE M I S FoORGCLE £

UL 0AD AaXEAl. DIST 1- 22 FL.ANC 1-7 FLANE AX 1AL
in comMnr FORCE ENDT SHI AR MOMENT SHITAR MOMENT  10ORD

D .2 L0t AT .07
e S T LT T e e
1 SGLLBT
L0 .87 .00 .01 .00
= L 00O Lkl L0l L0
L5 -.09 - .01 Ll ele
= FO .20
L A0 LO9 A .11
WS S N .60 .19
i 1.6

L0 1.02 L0l .61 11
O 16 L1 Sl .19

L0 ~-.87 .14 0 — .00
.4 00 — (4 .01 Nils)
A

.25 -0l 0] .00
2 A1.77

Y 1o L0 .07 L7
3 AL L L7 R
M REV RSN
L0 - 77 .19 07 L7
<3 L0 o L7 .09
L5 . IR L7 i
7 e e e o e e e e e e e s e
1 - 27004
! 1.47 R -0l 00
.9 L L2 n — .02 —. 01
2 171 .70
Y 1.57 LD JEEREN . a8

3 1.57 A7

.‘
.
-
o
.

L0 TL00 .11 .74 .Y

.88

4
-
m
~l
~
I
Pyl
~J
b

.0 -.15 -.17% — . LOL

-1 .00 -.14 ~. 07 .01

) 1.28 .17 - .00 ~-.01
2 S45.44

O 67 L11 n.re PRI

& 69 Zé 2.08 .89

L0 L ad - 0l 2.5 sS4
5 L.9?7 Y I D.0% a8
. - I S

1 LTINSV,

i) Qv L L L0

e Lol LG OO ale
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