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| ConDIesoNES DE APOYS ¥ DIHENSIONES

conDiciad o o e
- L Lx Ly -
feo o o (m} | (m)
v FIE e gpovo | |
CEL70.10 |12 TYPE-2 500 7.00
(h=50 cm) [2-8 TYPE-4 600| 650
| - |3-4.7-8 TYPE-3 2.50 7.00
45,5667 TYPE-1 - 650 |  7.00
EL.6500 {12 | TYPE2 550 | 650
(h=50cm) |2-34-55667 | TYPE1 - | 800| 650
. 3-4,7-8 TYPE-3 _800| 250
EL.60.00 |3-4,67,7-8 TYPES . | 550|  7.00
(h=50cm) |2-3,4-5,5-6 TYPE-1 800 700
1-2 TYPE-2 700|  7.00
EL.55.00 - |12  TYPE-4 400 | 600
(h=50cm) |2-3 Typg2 | s00| 700
3-4.6-7.7-8 TYPES | 700|250
45. CTYPE2z | o 700|400
5-6 TYPE-1 8.00 7.00
EL.50.00 |1-22-35667 | TYPE2 | 700| 1000
(h=50cm) |3-4,4-5 TYPE-2 - 750 | 10.00
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DISENC DE LosAS

<§ ELEVAGION
E (Zj ELEVATION : M0 piFo 2
' ETE: 1-2 e
h= _ 0.50 m
DL = : 120 t/m2
L= : 1.00 1/m2
Wu=14DL+17LL = _ 3.3 tfm2
Ly = 700 m
Lx = 500 m
ly/lx= 1.40
M = ¢.Wu,(Lx)2 S
Q= o.Wu.lx.
c .

Mxi1 0.089 Wu.(ix)2 = 7.52 tm

Mx2 0036 Wullx)? = 304 t+m
Myl = 0.074 Wu.(lx)2 = 625 tm
My2 = 0.021 Wu.(Lx)2 = 177 tm
Mymax . 0077 Wul(lx)2 = 851 tm
Qxi = 0.67 Wulix= 963 t
ox3 = 0.30 Wulx= 659 1
Syt = 054 Wulx= 213 t
=& Te 4
) 1 2-3 Lo
h= 050 m
DL = ' 1.20 1/m2
L= _ 1.00 t/m2
Wu=14DL+1.7LL = 4 338 t/m2
. _ Ly = ’ : 680 m
P@ ' x = 800 m
ly/flx = 1.08
M= c.Wu.(Lx)2
Q= ¢c.Wu,lx
o
Mx1 = 0.078 Wu.(Lx)2 = 9.4¢ tm
T Mx2 = 0,027 Wu.(bx)2 = 3,29 tm
Myt = 0078 Wuilx)2= 888 tm
My2 = 0.023 Wu.(lx)2 = 2,80 tm
‘MyZmax 0.025 Wu.(lx)2 = 304 tm
Qxl = 085 Wulx= 1145 {
Qx3 = 082 Wulx= . 1055 i
Qyi = 0.37 Wulx= 750 t
. Qy3= 0.37 Wulx = 7.50 t
E7E 3-4.7-86  7/fC =
Coh= : 050 m
W o bb= : 1.20 t/m2
LL =" . . 100 tfm2.
Wu =1.4DL + 1.7LL= L. 338 1/m2
Ly = 70 m
Lx = o 250 m
by flx = .2.80
R TR (R
Q= cWulx
: - e .
. _ Mxt =1 = 0313 Wu(lxz= _ 661 tm
’- © . Mx2max | 0028 Wullx)z = 0.49 tm
‘ O Myt=: 0375 Wu(x)2= 7.92 t-m
My2 = 0086 Wullx)2= 18 tm
Myzmex . 0,086 Wu(lx)2=_ 182 tm
Q. = 1,00 Wulx= 845 ¢
oGyt = 105 Wulx= o BET {

=NT



LINE : 4.-5,5-6,6-7 TYPE =
h= 0.50
DL = 1.20
L= : ) 1.00
Wu =1.4DL 4+ 1.7LL = 8.38
Ly = 7.00
Lx = 6.50
Ly /Llx = 1.08
M = ¢c.Wu.{Lx)2

Q= c.Wu.lx

c .

Mx1 = 0057 Wu(lx)2 = 814
Mx2max 0021 Wu.(L2 = 3.00
Myt = 0.053 Wu.(Lx)2 = 7.57
My2 = T 0.017 Wu.(lx)2 = 243
My2max 0017 Wu.(Lx)2 = 2,43
axt = 0.47 Wulx= 10.33
Qyt= 0.44 Wulx= 9.657

i

m
{{m2
tim2
t/im2

tm
t-m
t-m

t-m
t
1

R o



‘Di_s:-_ﬁo DE LpsASs

ELEVATION: 70.10

LINE: 1-2 TYPE = 2

Lx-

o Myzmex 0086 Wu.(lx)2 =’

h= 0.80
DL = 1.44
L= 1.00
Wu=14DL + 1.7LL = ar
Ly = 7.00
= .00
Ly] 1 = 1.40
M = ¢, Wi.(Lx)2
G =cWu.lx
. . _
Mx1i = 0,089 Wullxz= 354
M2 = 0096 Wu.(La2 = 3.4
Myl = 0.074 Wu.llx)2 = 6.87
My2 = 0.021 Wu.(Lx)2 = 195
Mymax= . 0,077 Wu.(Lx)2 = 7.15
Cxt m 0.57 Wulxe 10.59
Cixt = 0.99 Wulx= 7.25
Cyl = 0.54 Wulx= 10.03
LINE: 2-3 TYPE= 4
h= S : 0.60
DL= 1.44
LL= 1.00
Wumi40L 4+ 1.7LL = 372
Ly = 8.50.
Lx = 6.00
Clyflx= 1.08
‘M= a.Wu.{lx)2
Q=c.Wulx
L e : o
Mxi = | QOO0 Wu.(lx)2 = 10.43
Mx2 = C 0027 Wulx)2 = 3.61
Myt = - 0,073 Wullx)2» 077
‘My2= 0.028 Wu.(lx)2 = 2.08
My2max 0.025 Wu(lxjz= 334
Oxt = 055 Wulx= - 1226
o= 052 Wulx = 11.58
Qyt= - - 087 Wulx= 8.25
Qwi= 0.37 Wuix = 8.25
LINE: 3478 TYPE=
h= - : ' 0,50
DL= 1.44
L= 1,00
Wu=14DL+ $.7LL = 372
Clyw ' 700
2,50
Ly flx = 2,80
- M= e.Wu (Lx)2
CQ=oWulx .
R : 1+
M1 = 0918 Wu(lxj2 = 7.27
Mi2max - 0023 Wu(lx2 = 0.69
S Myl= 0875 Wu.(lx)2 = a7
CMy2= 0,086 Wu(lo2 = 2,00

2.00

m
tfme
time

timz

+=m
t-m
t-m
+m
tm

tm
t-m
tm
t-m
m

- -

tme

timz2
time

t-m
im.

t-m
t-m
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Wu.lx =
Wulx ="

Wu{lx)2 =
W L)z =
Wu,(Lx)2 =
Wu.(lx)2 =
Wu.(Lx)2 =
Wu.lx =

Qi = 1.00
Qyl = 1.08
LINE: 455467
R =
pL=
(AN
Wu =1.4DL 4+ 1.7LL
Ly = o
ix=
Ly/lx=
M = c.Wu.(Lx)2
Q= ¢.Wu.lx

.
Mxi= 0.057
Mx2max 0.021
Myt = 0.063
My2 = 0.017.
My2max 0.017
Qx1 = 0.47
Qyl = 0.44

Wulx =

TYPE =
0.60
o 144
. 1.00
3T
7.00
.50
- 1.08

B.05
2.%0
s
e.67
2,67
11.35
10.63

’
m
time

t{m2

t/mz2

t-m
tm
t-m
t-m -
tm
.
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pleEilo A FLEXTON
ELEVATION : 70.1
DATIRY o = 210 Kg/im*
ty= 4200 .
rm= .76 om
pmax=0.76pb = 1.61 (%)
pe= 0.00 (%)
] Mu b - h: d P As |As(temp | As{edopt) As(adopt)
ELEM (t-m} {em) (cm) (em) (%) (em*) | {am* )] (o) {varlilag)
Mx1 827 100.0 50.0 a25{ 042 522 626 1005| 1416 €20 cm.
Mx2 8.34 100.0 50,0 42.5 0.05 2,00 6.25 1005{ 1p16 ©20 cm.
My1 687 100.0 50.0 425 0.10 433 6.25 1005| 1416 20 cm
My2 165| . 1000 80.0 425 0.00 1.22 6.25 1005] 116 @20 cm
Mymax | ~ 745} . 1000 50.0 42.5 0.11 4,51 6.25 1005| 1¢18 @20 on
Mx 1 10.43 100.0 50.0 42.5 0.16 6.62 6.25 1006 | 1216 @20 amn
Mx2 3.61 100.0 50,0 425 0.05 2.26 6.25 1005| 1d168@20om
My e.77 1000| s00| 425 0.18 819 626 1005| 12168 @20 on
My2 3.08 100.0 £0.0 428 0.08 1.93 8.26 1005| 1p16 @20 0m
My2max 3.34 100.0 | 500 425 005 | 200 625 1005 1¢16 ©20 on
Mx1 7.27 100.0 £0,0 X 0.11 458 6.25 1005| 1w18 @200m
Mxzmax 0.53 10001 500 425 0.01 0.33 625 1005| 1816 ©20 an
Myl 8.7 100.0 50.0 425 .19 551 6.25 1005| 1916 €20 an
My2. 2,00 1000 §0.0 285 003 1.25 6.25 1005| 1218 ©20 cm
' My2ma 2,00 100.0 £0.0 26| 003| 126 626 1006{ 1816 @20 on.
{3 Mxi. 8.95 100.0 50.0 425 0.13 5.66 625 1005] 1816 ©20 on
Mx2max 3.30 100.0 50.0 425 0.05 2,06 6,26 1005] 1816 ©20 om
My1 B3R 100.0 50.0 25| o012 5.26 6.25 1005| 1g16 @20 an
My2 2.67 100.0 80.0 4285 004 1.67 6.25 1005| 1 #1868 @20 emn
My2max 267 | 1wo00| .500{ - 425 0.04 1.67 6.25 1005| 1416 @20 an
DSs=id0 A TR TE
SHEAR STRENGTH DESIGN
ELEVATION : 70.1
-
ID Yu bw dn h. d{adopt) gVe
ELEM | {lon) {cm) “fom) {em) {cm) {ton)
ax1 10,59 11000 | 1622 ‘500 | 4280 | 27.75
Qx3 7.25 1000 1140 - 600| 4250 | 27.75
Qyt 1003 1000 | 1537 500 | 4250 | 27.76
axl | 1226 1000 | . 1878 50.0 42.50 27.75
ax3 | 1188 1000 | 1776 | 800§ 42501 27.75
Qy1 - B82S 1000 41264| soo| a2s0t 2775
‘Qy3- 8.25 1000 | . 12,64 500 | 4250 @ 27.75
Qaxi 9.29 100.0 | 14.28 500 | 4280 | 27.75
Qyt: | 9757|1000 1494 500 | 4250 2775
oxt | 1138 1000 | 17,89 | 600| 4250 27.75
: ' . LQyt 10.63 1000 | 1628 | 500} 4250| 2775




110 Wulx =

C9.830

2

m.
t/me
t/imz
timz2
m

m

I-m
t-m

tm
-m

t/mg
tim2

timz .

t-m-
I-m
-m.
t-m
t-m

t

{

Do e Losds
ELEVATION : #5.00 _
LINE : 1-2 TYPE =
B 080
DL= 1.20
LL = 1.00
Wu=14DL +1.7LL = .38
Ly = ' ' 8.50
Lx = 550
Ly flx = : 1.18
M= c.Wu ()2 -
Q=cWubx
Mxi = . 0072 Wu.llx)2 = 7.06
Mx2 = . 00es wullgz= 258
Myt = 0068 Wu(lx)2= ~ 695
“My2 = 0.022 Wu.{lx)Z = 2.25
Mymex= _ 0070 Wu.(lx)2 = Al
Qxt = . 052 Wulx= 9.67
COX3= 038 Wulx= - 7.06
Qyt= : 052 Wulx= 0.67
CLINET 2-3,4-556,8-7 TYPE =
h=" S 080
oL = 1.20
LL = 1.00
Wu=140L + 1.7LL = 3.98
Ly = ' 8.00
Lx = G@
ly/lx= 123
M= cWu.(lx)2 - : '
Q= c.Wu.lx
Mx1 = 0.088 Wu.(lx)2 = 2043
Mx2 = 0038 Wu.(ilx)2 = 5.43
Myl = 0,068 Wu.(lx)2 = 8.00
My2 = 0028 Wuflx)2= - 400
My2max 0014 Wulx)z = 2,00
xt = 0.48 Wulxs= 10.85
Qyi = 045 Wulx = 9.69
LINE: 3475 TYPE =
h= 0.60
oL = 1.20
LL = 1.00-
Wu =1.4DL + {7LL = 308
Ly = 8.0
Lx = 250
Ly/lx= . 8.20-
M = c.Wu.{Lx)2
Q= ¢Wu.lx
[+
Mxi = 0.361 Wu.(Lx)2 = - 763
Mx2max 0.020 Wu.(lx)2 = 0.42
Myl = 0.420 Wu.(Lx)2 = 8.87
My2 = 0.080 Wu.(lx)2 = 1.69
My2max 0.080 Wu(lx)2= 1.6
Qxt = 106 Wulx= 887
Qyi =

PR LA R LT WS B

T T . & T e

L ér

. S

-

i

ol LALIL LS ///';' &
4 _ .
A /R
q
A b
/A V
4 Wy
A L e
A /
q . V . ;
/ f ] ) i
y f o
1. | A
BN Gy i i i g g g i —_
A Ly v
A - X
Py f// /,;/I// /"/ . .
_ g Lx
iR ;.

=

o



bieelo A Fraxlod
ELEVATION ; 65.0
GIVEN : :
ATEY f¢ 210 KgAm®
: ty= 4200 .
r= 75 em
pmax=0.75pb = 161 (%)
ps= 0.00 (%)
iD Mu b h d . P As |As(temp)jAs{adopt) As{adopt)
‘ELEM | (-m) " {om} (em) (em) (%) (o) (an*) | (em*) {varillas)
Mx1 7.96 100.0 50.0° 425 011 464 6.26 1008} 1 @16 @20 on
Mix2 2,56 100.0 S00 | 425 0.04 1.50 6.25 10.05 1216 @20 an
My1 695 100.0 50.0 425 8.10 4.38 825 1005] 1186 @20 on
My2 2.25 100.0 500 425 0.03 1.41 6.25 1005| 1g168@20on
Mymax AL 100.0 £0.0 425 0.11 451 6.25 10605] 18158 @20 om
Mx1 0.43 100.0 50.0 425 0.14 697 6.25 1005} 1168 @20 om
Mx2 5.43 100.0 50.0 425 0.08 3.41 6.26 1006] 1216 ©20 an
Myl 8.00 100.0 50.0 42.5 0.12 605 6.25 1005| 1216 @20 on
My2 4.00 100.0 50.0 426 008 2.51 6.25 1005 1#16 @20 om
My2max | - 2.00 100.0 50,0 425 0.03 1.25 6.26 1005 1218 ®20 em
Mx1 7.63 100.0 50.0 425 0.1 481 $.25 1005 1 @18 ©20 on
MxZmax: 0.42 1000 50.0 425 0.01 0.26 8.25 1005 18168 ©20 on
My1 - 8.87 100.0 500 428 0.13 551 8.25 1005} 1218 ©20on
My2 1.69 100.0 50.0 425 0.02 1.06 6.25 1006§ 1¢18 ©20 on
My2max 169 1000 | 500 425 0.02 1,06 6.25 1005 1216 @20 on
DETO A COETETE .
ELEVATION ! 65.0
] Vu bw dn h |d(adopt)| g%
ELEM | (o) {em) “(cm) {em) {cm) ton)
Qx1 ©a67 1000 | 14.81 0.0 | 4250 27.75
Gxa 7.06 100.0 10.82 00| 4280] 27.76
“Qyt |- 967 100.0 i4.81 50.0 42,50 27.75
Qx1 10.58 1000 { . 16,15 500 | -4280| 2775
ay1 a.89 1000 | . 15614 s0.0| 4280| 2778
F Ot 8.87 1000 | 1358 | . 500 | 4250 2775
Qy1 9.30 1000 | 1424 500 4250 2775
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SLAB DESIGN

© 0.5

ELEVATION: . 8000

LINE:  1-2 "TYPE= 2
h= 080 m .
DL = 120 t/m2
L= 1.00 1im2
Wu=1.4DL + 1.71L = ‘a8 t/m2
Ly = 7.00 m
Lx = 700 m
Ly /flx = 1.00
M=cWuitxi2 :
G = ¢.Wu.lx s .

e -
Mxi = 0055 Wu.{lx)2 = 811 tm
Mx2 = 0.018 Wu.{lx)2 = 298 tm
My{ = 0.060 Wu.(l.x)2 = 9.64 tm
My2 = 0.024 Wu.tx)2 = 397 tm
Mymax=  0.061 Wu.(Lx)2 = 1010 tm
Qxt = 0.45 Wulx= 1065 1
I3 = 0.2 Wu.lx = 7.57 1
Qyt = 0.44 Wulx = 10.41 -t
LINE: 3-487718 TYPE= 3
A= - : 050 m
DL = 120 t/m2
Ll = : ] 100 tfm2
Wu=14DL +1.7LL = 228 t/m2
Ly= : 700 m
Lx = "£850 m
Ly /Llx= 127
M = c.Wu.(Lx)2
Q= o Wu.lx

o _
Mxi = 0.078 Wu.lix)2 = 780 tm
Mxz = 0.030 Wu.(Lx)z = 307 tm
Myl = 0.070 Wu.{lx)2 = 716 tm
My2 = 0,028 Wu.llx)2 = 235 tm - -
Mymaex = 0.074 Wu.(lx)2 = 7857 tm
Qxi = 0.55 Wulx= 10.22 t
Cx3 = 0.04 Wulxs= 073 t
Qyt = 054 Wulx= 10.04
UNE: 234558 TYPE=' 1
b= 050 m
DL = 1.20 t/m2
L= 1,00 tfm2
Wu =1.4DL + 1.7LL = 9.98 t/mz2
Ly = 600 m
ix = 700 m
ly/lx = _ 1,14
M = o Wu.(Lx)2 -
Q= o.Wu,Lx

[+] N
Mxi = 0.062 Wu(lxie= 1027 tm
Mx2 = 0024 Wu,(lx)2 = 397 m
Myl = 0086 wullxj2=. 11 tm
My2 = . 0.018 Wu.(lx)2 = 266 tm
My2max 0.016 Wu.(lx)2 = 265 tm:
X1 - 0.48 Wulx= 1136 t
Qy1 - Q.45 Wu.lx = N
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D0 A FlexForl

ELEVATION : 80.0
T IATPSE e = 210 Kg/am®
; s 4200 .
r= . - 75 em
pmax=0.75pb = 1.61 (%)
ps = : ‘090 (%)

D | Mu b h d P As |As{temp)|As(adopt As(adopt)
ELEM | (tm) fem) (cm) {om)- (%) {on" )| o) ] (em®) {varilias)
Mx1 9.1 100.0 £0.0 425 0.14 5.76 626F 10065 118 @20 an
Mx2 2.58 100,0 50.0 425 oo4f - 187 6251 1005| 1pi1B @20 em
My1 9.04 100.0 £0.0 428 0.18 6.30 6251 1005 1 g16 @20 on
My2’ 3.97 100.0 50.0 425 0.06 2,43 625! 1005| 1p16 @20 an

Mymax | . 1010 100.0 £0.0 425 0.15 6.40 625| 1005| 1g¢18 ®20 an

Mx1 7.98 100.0 50.0 425 0.2 503 625| 1005{ 1#186 ©20 em
Mx2 3.07 1000 00| 425 0057 ‘182 626| 1005) 1416 @20 am
Myl 7a6 | . 1000 500 | 428 0.11 451 626| 1005 1 @g168 @20 0on
My2 2.35 100.0 80,0 428 0.03 1,47 6.25 1005| 1818 @20 an
Mymax 757 100.0 500 425 0.1 477 625{ 1005 1@16 ©20 an’
Mx1 10.27 100.0 500 425 0.15 651 625 1005| 1gigs @20 on
Mx2 agr | 1000 60.0 425 0.06 2.4 6.25 1008| 1316 ©20 on
Myt - 2.11 1000 | 8003 425 0.14 576 625| 100S| 1p16 @20 an
My2 2.65 1000 | 800 | 428 0.04 1.66 825 1005| 1816 @20 an

My2max 2.65 1000] 600 425 0.04 1.66 6.26 10051 1316 @20 on
pfeado A CORTA MNTE
ELEVATION : 60.0

1] Vu bw dan | h {d(sdopt) e\c
ELEM | (ton). emy | (em) {om) (em) | f{lon)

Gt 10.66 1000] 163t ). 600| 4280 2775
Qxa |  757| 10008} 1180| 800} 42501 2775
- Qyt 10.41 100.0 15.95 50.0 42.50 27.75
axi 10221 1000 15.66 50.0 | 42580 27.75
Qx3 0.73 100.0 111 800 | 42.50] 2775
Qy1 " 10,04 1000 | - 1538 50.0 42.50 27.75
oxt | 11.36 4000 | 17.40 60.0 42850 | 27.78
Qy1 10651 . 1000| 18631 s00 | 4250 27.75

- /=1 '-’N.‘f’.f.



SLAB DESIGN

ELEVATION: -

CLINE: 12
hoe= E
DL =
L=
Wu =1.4DL + 1.7LL =
Ly =
Lx =
Lyllx=
M = c.Wu.(Lx)2
Q=c¢.Wu.lx
e N
Mx1 = 0103 Wulx2 =
M2 = .043 Wulxj2z = -
Myl = - 0.080 Wu.(lx)2 =
My2 = 0.015 Wu(l2 =
Myzmax =~ 0018 Wu(lx)2 =
Cot=m . 081 Wulxe=
Qx3 = 065 Wuilxe
Qyt = 0.40 Wulx =
Qys = 0.40 Wu.lx=
LINE: 23
he
DL =
=
Wum14DL + 1.7LL =
Ly =
x=
Ly fLx =
M = o Wu.(Lx)2
Q= ¢ Wu.lx
. e
Mxi = 0.090 Wu.{lx)2 =
Mx2 = 0.035 Wu.(lx)2 =
Myl = 0.074. Wu.(lxj2 =
My2 = 0020 Wu.(lxj2 =
Mymax = 0.079 Wu.{lx)2 =
Qxtl = 088 Wulx=
- Q3= 040 Wulx=
Qyl = 053 Wulx=
LINE:  3-4,6-7,7-8
A= .
DL =
L=
Wu =140 + 1.7LL =
Ly =
Lx =
by flx=
W= e Wu(lx)2
Q=c¢cWulx
L [+ . . .
MX1 = 03910 Wullx)2 = -
Mx2max 0.023 Wu.(lx)2 = "
Myi = 0,876 Wu.(Lx)2 =
My2 = 0.085 Wu.(lx)2 =
Qx1 = ‘Wu lx=

1.00

55,00

TYPE =
0.50
1,20
1.00

3.06

6.00
4.00
1.60

5.57
2.33

4.3

081
0.07

8,25

7.44
- 6.4%

541 .

TYPE =

0.50

1.20
1.00
a.3e
7.00
500
1.40

781
.06
8.26
1.68
'6.68
.9.80
.76
8,96

TYPE =
.50

1.20:

1.00

3.38

7.00
2.80
280

€.565
- 0.49
7.62

180 t

8.45

timz
t/m2
time

tm
tm
tm
tm -
t-m

o

H'm2.

t/m2

'H'mz_'

t-m .
tm

f-m
tm

YO VINI I IINIITY.
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Qyl = 1,50 Wulx = 9.0
LINE: 4§ TYPE =
b= 0.0
DL = 120
L= 1,00
Wueld4DL 4 17L= 9.8
ly= - 7.00
Lxw= 4.00
Ly/lx = 1.75
M = c.Wu.(Lx)2 :
Q=oWulx
Mx1 = 0105 Wu.(llx)2 = 5.68
M2 e 0.048 Wu.(Lx)2 = 2,60
Myt'= 0079 Wulx)2 = 427
My2= -~ 0013 Wu(lx)2'= 0.70
Mymax = = 0.081 Wu(lx)2 = 438
Oxt = 0.51 Wulx= 8.25
O3 = 0.40 Wulx = 5.41
Qyi = 0.55 Wulx= " 7.44
LINE: &6 . TYPE=
h= : 050
DL= T 1.20
tL= . e 1,00
WumiADL+ 1.7l = 558
Ly= : - 8,00
xe ' 700
ly/lx= 1.14
M = W, (Lx)2 :
Q= ¢.Wulx
Mt = T 0083 Wu.(lx2= 10,43
M- 0024 Wullx)g= - 397
Myt = 0055 Wu.(l)2 = g.11
My2max 0.018 Wu.(lx)2 = 2,68
Oxi = 0.47 Wuix= 11.12
Qyt = 0,45 Wu.lx = 10.65

t
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tfm2
timz
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iseifo A Flaxiod

ELEVATION :

550
DA fe= 210 Kgfom®
ty = 4200 '
= 75 cm
pmax=0.76pb = 161 (%)
ps= - 090 (%)
1D Mu . h d p As  jAs(temp|As(adopt) As(adopt)
ELEM | {(+-m}) {&m) {em) fem) % | {am )l {an )| (on®) . {varlllas)
Mx1 5.67 100.0{ - 80.0 425 0.08 as0| 625 1006} 1 ® 18 @20 on
Mx2 2.33 100.0 50.0 425 0.03 1.45 625 1008} 1 g1 @20 an
Myi 433 100.0 50.0 425 0.06 27 626 1005| ‘1 @186 ©20 on
My2 0.81 100.0 50.0 425 0.01 0.51 6.25 1005 1 @16 ©20 cn
My2max 0.97 100.0 500 | 425 0.0t 0.61 625|. 1005] 1816 @20 an
Mx! 7.61 100.0 | . 800 425 011 | 480 25| 1005| 1416 ©20 on’
Mx2 2.96 1000| 00| 425| o0o04f 18| 625] 1005 1@iBEO®20on
My1 6.26 100.0 800 | 4256 0.00| 304 626( 1005| 1 @16 @20 an
My2 159 1000 50.0 425t oozl 108| 625 1005 1816 @20 an
Mymax 5.68 100.0 50.0 425 0.10 4.20 525 1005| 1 @168 @20 cn
Mx1 8.55 100.0 50,0 425 010 412 6.25 1005| 1 @16 @ 20 an
Mx2max 0.49 100.0 50.0 435 0.01 0.30 6.25 1005} 1216 ©20 an.
My 7.92 100.0 £0.0 425 012 600 625| 1006] 1 w16 ©20 on
My2 1.80 100.0 s00| 45| 003 1121 - 625 1005 1 @16 @20 om
Mx1 5.68 1000 50.0 425 ooe| 857 6.25 1005 18168820 om
Mx2 2,60 100.0 50.0 425 004l . 1.62 826{ 1005| 1t 16 ©20 an
Myt - a27 1000 50.0 425 0.06 2.68. 625|.  1005] 1416 ®20 an
My2 070 100.0 s00| . 428 0.01 0.44 6.26 1005 | 1 @16 ©20m
Mymax 4.38 100.0 s00|  425| 006 275 6.25 1006 | 1.#.16 ®20 ant
Mx1 10.43 100.0 500 | 425 0.16 8.62 6.25 1005| #1686 @20 an
Mx2 3.97 1000 [ 800 425 0.06 2.49 625 1005 1 416.@20 on
Myt 0.1 100.0 50.0 25 014 576 ). 625 1005 | 1 w16 @20 om
Myzmex| 265 100.0 500 | 426 0.04 166|  625| 1005 1¢16 @20 on-
50.0 1005 1215 @20 on
DISenTO A CORTHNTE
ELEVATION : §5.0
D Vu bw dn h  |d(adopt)  mvc
ELEM (ton {cm) {cm) {cm) {cm}) {ton)
axi 8.25 1000 | 1263 500 | 4280 2775
Qx3 7.44 1000 1189 800 4280| 2775
ay1 5.41 100.0 8.28 50.0 | 4280 27.75 -
Qy1 5.41 1000 B.28 s0.0 1 42850] 27175
Qy3 9.80 1000 | 1801 50.0] 4280 2775
Qxt 6.76 1000 | 1038 50.0 |- 4250| 2775
TQx3 8.95 1000 | 1372 600 | 42801 2775
Qy1 8.45 1000 | 12.94 500 4280 2775 )
axi 9.30 1000 | 14.24 500 | 4250 27.75
Qy1 8.25 1000 | 1283} 800 4280} 2775
Qx1 1541 100.0 g28]| S0.0| 4280 27.75
Qx3 7.44 1000 | 1139 8001 4280 | 27.75
Qy1 1112 100.0| 17.08 500 | 4280 27.75
Qx1 1065 1_00.0 1631 £0.0 42.50 27.75.




(8)

DL =
o LL =
Wum=14DL + 1.7LL =
Ly = '
Lo m
Ly /ix=
M= c.Wu.(Lx)2 .
QG=cWulx
_ e e
Mximax  C.080 Wu(lx)2 =
Mxl = 0.079 Wu.(lx)2=
Mx2 = 0038 Wu.(lx)2 =
Myl= . 0050 Wu(lx)2=
My2 = 0,008. Wu.({Lx)2 =
Mymax = 0013 Wu(lxj2 =
TR - ‘0.5t Wulxw= -
Q3= © .08 Wulx=
Qyi= . - 043 Wulx=
LINE: 445
h= :
‘DL=
L= _
WumidDL + 1.7LL =
Ly =
Lx =
ly/ix =
M = c.Wu (Lx)2
G =cWulx
Mximax 00789 Wu.(Lx)2 =
Mx1 = 0078 Wu.(Lx)2 =
Mx2 = 0.034 Wu.(Lx)2 =
Myl = . 0.058 Wu.(Lx)2 =
My2= 0.011 Wu.(Lx)2 =
Mymax = 0.013 Wu.(lx2=
Q= - 052 Wulx=
QX = G3A7 Wulx =

SLAB DESIGN
ELEVATION :

LNE:  1-22-3,5867
h =

Qyt = 0.48 Wulx =

TYPE =
Q.60
1.20
1.00
308
10.00
7.00
1.49

13.26
13,08
- 820
Q.77
che
215
12.07
8.00
10.17

TYPE= -

0.50
1.20
1.00
8.58
10.00
7.50

18

14.88

14.45

8.40
11.22
2.00
2.47
13.18
9,20
1247

tim2
time
time

t-m
t-mi
t-m
m
tm
tm

tfmz

timz

tfmaz

tm
t-m
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tm
m
tm
1

1
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ofsElo A FLaxiow

ELEVATION : _ 50.0
DAMS: te= © 210 Kg/om* o S ' _
y= . 400t ' : S «!
t= ' 75 em
pmax=0.75pb = 1.61 (%)
ps = . © 080 (%)
D - Mu | b " h d P As [As(temp |As(adop] = As{sdopt)
ELEM | (tm) {cm) {em} tem) |- %) | {an ) (on" )| {em* ) ~ (varlilas)
Mximax| 13.25 1000 | 600 425 .o20| e45 625| 1005| 1416 ©20an
Mxi 13.08 100.0 00| 425| 020 8.34 625 | 1005 1 #18 @20 on
Mxz2 6.29 100.0 50.0 425 009 | 396 6251 008| 1 @15 G20an
My1 9.77 1000|  s00{ 425| 015] 'e6a9| €28) 1005| 1 @18 @20 an
My2 1.32 100.0 50.0 425 0.02 083 626| 1005| 1 g16 @20 on
Mymax 215 -100.0 50.0 4258 0.03 185 626] 1005| 1816 @200n
Mximax| 14.83 100.0 50.0 428] o022 9.48 626 | 1005|. 1’816 ©20on
Mx1 14.45 100.0 £0.0 425 0.22 g23| 625 1005 1 4168 ©20 an.
Mx2 6.46 100.0 50.0 425 0.10 4.07 625 1005 1316 @20 an
My1 11.22 100.0 50.0 425 047 7.12 625 1005] 1816 @20 on
My2 2.08 100.0 500 | 428 0.03 1,31 g25| 1008|116 @200n
{ Mymax 2.47 100.0 50.0 425 004] . 155 625{ 1005| t @16 @20 an

DREdo A COEPNIE

ELEVATION : 50.0 . -

B | Vu bw dn h |d{sdopt} mvc '
ELEM | (or) | {em) (em) em) | (em) (ton)
Cxt 12.07 100.0 18.48 £0.0 42,50 275
Qx3. 8.99 1000} 18377 800 | 4280 2775
Qyi 10.17 100.0 | - 1668 00| 4250 2775
ad 13,18 1000 | 2019 | -s00| 4280| 2775
Qg 928 |  1oD0O | 14870 500| 4280 | 2775
ay 12.17 100.0 18.64 500 42 80 27.75

.=./'-.‘—/"-'/If/€. .



DISEJO DE LOSAS

f(?'z) cLHEID DEL AOTNE
ELEVATION: 50.00 (motor floor) A-B line
LINE: 1-2,3-4,5-6 TYPE = 1 '
h= ' 200 m
DL = - 480 t/m2

L= . 200 t/m2
Wu=14DL+17LL= . - 1042 t/m2
ly= | ) C . 800 m
Ix= - o 8.00 m
tyflx= 100
M = c.Wu.(lx)2

o Q=cWulx
Mx1= 0053 Wu(lx2= 3433 tm
Myt = 0.053 Wu{lx)2= 3433 tm
M2 = 0018 Wu(x)2= 1166 tm
My2max 0.018 Wu.(lx)2= 1166 tm
Qxi= = 044 Wulx= = 3562 ¢
Qyi = 0.44 Wulx= ~ 3562t
EJE ' 0 = B

@ . 2384867 < |

S h= | 2.00 .m -
DL = - L 480 t/m2
LL = - 200 t/m2
 Wu=14DL+17LL = _ 1012 t/m2
Ly= ~ o : 800 m.
Lx = - _ . 600 m
ly/lx= - : 133

M = c.Wu.(Lx}2
Qe q.Wu.Lx

c . :
Myzmax 0010 Wu.(lx)2 = 364 tm
Mx1 = - 0083 Wuflx)2 = 30.24 t-m
Mx2 = 0.042 Wu.(lx)2 = 15.30 t-m
Myl = 0.058 Wu.(l2=. 2113 tm
Qxt = 050 Wulx= 3036 t
Qyl= 040 Wulx= 2429t



piselo A Flexfou

MOTOR ROOM 50.0
TATA: fo= - 210, KgAm®
ty = 4200 .
r= 75 om
" pmax=0.75pb = _ 161 (%)
ps= . 090 (%)
D Mu b h 4 | p | aAs |as(temp)| As(adopt)  As(adopt)
ELEM | (-m) {cm) {cm) (em) ) | {or)] (on') | (en*). (verillas)
Mx1 34,33 1000 2000} 1925 0.02 473) 2500 2884| 1g22@15om
My1 3433 1000 | 2000| 1925 oo2! 473| 2so0]  es84| 1g22@150m -
Mx2 11.66 1000 | 2000] 1928 0.0t 1.60 | 2500 2534 | 1622 ®15an’
My2max | 11.66 1000 2000| 1925| o0 160| 2600| 2534 1w22@15an
My2max 3.64 1000 | 2000 | 1925 0.00 060 | 2500 2634 |: 1 g22 @15 an -
Mx1 30.24 1000 | 2000 | 1925 002 | 417 2500 2534 | 1922 @15an
Mx2 15.30 1000 | 2000 126 0.01 241] 2500] 25834| 1 822@15am
My1 21.13 1000 | =2000| 1925| 002 291 | 2500 2534) 1p22@15an
ofes Do & cOLTANIE
o 50,0
curierp DE MOTor2
o | wvu bw dn | n |atadopt)|  eve
ELEM {ton) {cm) icm) {em) {em) {ton} -
Qxt 3552 1000| 5467 | 2000| 19250 | 12567
Qy!t 36.62 1000 | 5467 | 2000 10250 | 126567
QK1 30,36 1000 | 4650( 2000 19250 | 12667
Qy1 24.29 1000 5720| 2000 19250 12567

/-* / u'/{K .-
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DISENO DE LOAS

LM D Pl TE POSNTE GEH

}_7"/ prio Jr ff/{W“ M wha viga S

CARGA ULTIHA TOTAL :

“h=
‘bL=
LL =

L=

Mu = Wulf/M12 =
- Qu=Wull/2 =

Wu =1.4DL + 17LL =

1.00 m
240 t/m2
1.00 t/m2
506 t/m2
- 800 m

26.99 tm
. 20.24 ton

c’ﬂrga uwfpru«:f 0 12
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8,000 ' 4 g
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W= 1.00 x 2.40 + 1,00 = 3,40 t/m?

w = 3.40 t/mzl
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JDISEDO A :F'LE X'O/J

,a--i

L
GVEN taﬂ?,zf pf.ﬂa e P&H/JE‘ 4&1,4’
i H .
DATOS: te= _ 210 Kg/aom®
fye A200 "
re _ . 7.6 om
pmax=0. 75pb— 1.81° (%)
Cps= S 0%o (W)
ID Mu b ‘h d. b | As  |As{temp) As(adop1) As(adopt)
ELEM | (tm) | (em) | @em) | fem) | (%) | (om*) | (omt) | (om®) " (varillas)
Mut 2600 | . 100077 1000 | = 928 ' 0.08. '.'_:'.eo _ 1é.so szt | #20 @20 an

gp;se;,/a ,ci 627/27’/?,4/.7?
LOSADE P'-‘-‘o e fo@r/iz qewv

D | Vu | bw | an h  |diadopt)| o
ELEM {ton) {cm) {om} {cm) fem) (lon)’

Qut 2024 | 1000 @S100| 1000] se250| 6039

s

CpmslEP
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Cubieda (20 7010)
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e ) Dleelio = MUBOS
0 . Hupe posmefor (PARTE 7) .
Y e 4 dvidico w2 Paries | st YL L2 T bago la &2 W
Elwure 4&%%47 /e E. [0 fCcompioaa ot /é&”14&1§hﬁ¥( PP 220 ST
H muse cctoce (2 &7 Smee dr HLLAA COteed WG LIFR  Clerfrotpen
et oo e84 nrtepo T .
H wepdels ar bt Lo otall, @ o Armte oiton

Poie 71 EEZA '
=M ber ' 5 70.00

Elevation 0 . m
Elevation 0 : PResiow HipeosTAT A £6.00 m
Elevation 1 : ' 65.00 m
Elevation 2 : 60.00 m
Elevation 3 : 55.00 m
EUPJis pe TierRedAs
r= 1.00 t/n3
Ka = 0.50
hi= . - “5.00 m
Phl= T.Ka.hl = 2.50 t
h2 = 10.00 m
Ph2= T.Ka.h2 = 5.00 t/m2

. h3 = , 15.00 m

. - Ph3= T'.Ka.h3 = 7.50 t/m2

A SORRECAESA
he = 0.61
Ps= I'.Xa.hs = - - 0.31 t/m2 -
FURESION Kol 17 riad
Pwl= Tw.hl = 1.00 t/m?
Pw2= Tw.h2 = 6£.00 t/m2
Pw3= Tw.h3 = 11.00 t/m2

CAREBE LTI
ELEV.1= . 65.00m
£ P1=Ph1+Ps4Pwl = 3.81 t/m?
Pul=1.4Pw+1.7(Ph+Ps} = 6217 t/m2
L = R : . £.00 _m
Mul = Pul.l2/12 = ©18.51 t-m
Gul=Pul.L/2 = _ 18,51 ton:
ELEv.2= B 60.00 m

T.P2=Ph2+Ps+Puw2 = a 11.31 t/m2
Pu2=1.4Pw+1.7(PhtPs) = 17.42 t/m?
L= L 6.00 m
fuz2= Pu.L2/12 = - - 52.26 t-m

Qu2=Pu.L/2 = R 32.26 ton

/'.-.—/:*"/7\[_ |



ELEV.3= ,

L P3=Ph3+Ps+Pw
Pul=1.4Pw+l.7¢(
L = :
Mu3= Pu.lL2/1
Qu3=Pu.L/2 =

EL. 3000

EL.¢6.00

ﬂlﬁﬂ_‘ - b -' .

A A

z E I
=
,

ElL. 55.00 |- _
: I AR FRES/o8

.00

35
3 = 18.81
Ph+Ps} = 28.67
) . &.00
= 86.01
" 86,

01

t/m2
t/m2

t-m

ton -

4

L Phs

LD S 7 5

o PhiPus P

A

7 .‘I t v ,E
L L

1

i ll ) -

EmpE B
TERERS
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Dieallo A Fla xfow

- Lo postepion (piers 1)
ELEVATION:  700-550 =

DATS; te= 210 Kgiam®
ty = 4200 '
r= ' 75 cm
pmax=0.75pb= 1.561 (%)
ps= ' . 080 (%)
1] Mu | b h d | p As  |As(temp | As(adopt) . As{adopt)
ELEM {t-m) {cm) {em) {om) (%) {am )| (em*) ] {an*) {varilias)
Mut 18.51 1000 | 1000 92.5 0.08 5.3 12.50 15.71 1 g20 ® 20 an
Mu2 52,26 100.0 100.0 2.5 0.16 186.24 1250 18.71 1820 ®20 om
Mu3 86.01 1000 | 1000 .5 027} 2542 1280) 2454 1 @25 @20 an.

@/5@{0 A Gﬁé’fﬂﬂzg

-

LT AUCE PO IE Bl (X’AW/E /}
ELEVATION : 70.0 - §5.0

D vu | bw én | n |ddopty) ove

ELEM (fton) | {(cm) {cm) | (em) (om) ({ton)
Qu 1061 | 1000] 2805| 1000| seso| eom

Quiz- £2.26 100.0 8004 1 1000 925) 60.39 . .
[ICRH HEE T F T B e VLTl o ~H - ol 1 Ep 12 © 2D em

46256/20 (£L550- 6o o)

s L | o ldzezo (“‘L 60.0-30.0
g 7 - ".
' oL T l ]
A0®| " oA
' M | ill./,hl i}
e —
' /_/" .
P T 161’255/20 /.F_:L 55,0- éao)
'/// o o ldeo clzo (gL 00-700)

S e iz cleo
' _(EL. 55;{0--_60.0) .

J#¢



wall DESIGH
Leo FRTEL (Pt 2)

z | so
( El muso 744:47’4 ,ﬂea’a//zé/ Eer '?/907'1‘; Jc’éag /4 &2 ﬁ y é(.ya
' 'a £ 59
:F/ Pl>D. éa¢0 A =2 S \j"dﬂ(ﬂéz%‘é? atees %ﬁmfi%’“ “"2‘2’”“‘7
# o Sk dn g SowP & A aoeecr wera loja’ pee
WMfﬂﬂ‘* oL 3 rteiecr] Eetdpor frr gl Y it W;éaw&é—re

 wwdilo dr i beils e Jovedend= 4%;42\4«52((&4

Elevation 0 : (water pressure) 66.00 m
Elevation I ¢ . 85.00'm
fZZESAﬂU-Abb@pg;QWQQ:
Pwl= Tw . hl = 11,00 t/m2
cﬁeew 707 a/.ﬂm:? ' '
- . S 'f= 1.00 m .
Wu =1.4 WL = 15,40 t/m?
Ly = ' 14.00 m .
Lx = : 8.00 m
Ly/Lx = ~1.7%
M= c.Wu.(Lx)2
1 = c.Wu.lx
Mxl = 0.008 Wu.(Lx)2 = - 7.88 t-m
Mx2 = 0.0053 Wu.(Lx32 = 4.93 t-m
Mx3 = 0.046 Wu.(Lx)2 = 45.34 t-m
Myl = 0.045 Wu.(Lx}2 = .- 44,35 t-m
My2 = 0.008B Wu.(Lx)2 = 7.88 t-m
axl = 0.01 Wu.ix = 1,23 %
Gximax = 0.34 HWu.Lx = 41.89 t
Qyl = 0.38 Wu.Lx = 46.82 t
SR . o
£l Fo.0 .
Bl b0 ¢ | v — 9
; - L4
. ' l
2'.:9__.; L;‘_Z ZO_.:— :.4- I'o_
£2.59.0 . i - : .

FITIT I

ey

17



.’Dﬂﬁ: .!'c =

1 | Dise o 4 FraExio

Mo FROMIBL (#EE 2)

BN 129

210 Kg/m®
ty = 4200 '
r= . 75 om
pmax=0.75pb= 1.61 (%)
ps = 0.90 (%)
1D Mo b h d P As |As(tomp) As(adopt As(adopt)
ELEM | (t-m) em) 1 (om) {cm) % {(om*)] (en*) | (om*) (varilias)
Mx1 7.88 100.0 100.0 s o 2,26 12.50 18.1 120 @20 em
Mx2 483 | 1000 | 1000 025 0.02 141 | 12801 157 t 220 @20 on
Mx3 4534 | 1000 | 1000 925 014] 1319 1280 | 1871 120 @20 an .
Myt 4435 1000| 1000 @25 oA4] 1200]| 1280 157 1920 @20 an
My2 788 1000] 1000 928 0.2 226! 1280 157 1 #20 ®20 on
DiaEPo A CORRILFE
MNP0 FEOMN TR (FERETE z)
D .| v bw | dn. S h jdisdopt)| s
. ELEM {ton} {om) (cm) {em) (cm) {ion)
ax1 128 1000 169 1000| os0| ecse
Oximax{ 4189 1000| 6418| 1000| ®RS0| B0
Gyt | eem2| 100]| 717 1000| @es0| 039
' _-_'J(_ S
_ : f
o
| S
AN
e
i \
i
1 L “A
1 Lx R b
i




WALL DESIGH
A 29/V%55%ac7 = fﬂJZEyyzuﬂ

().

JE/ e é¥’41252z44 ,94?7«: j4¢‘r5kﬂa it cas

aQ%vd&%q?ad'=7u4ﬁc2cr¢nz¢4 fokots cd’oofafyﬂ,sgg,
1-"} 722& e~ A&c’y/f’rgz,ﬂa Cﬂé"?rﬂfa &3 74{,@/% _ﬁf‘/M@

- 4%4:n;uf éZ;&ZZLaHCQQ ct?é;ng7 aszikﬁz4<7

Elevation 0 : (water pressure) - 66.00 m
Elevation 1 & IR ' S 42.00 m
t (thickness wall) = - o . 0.50 m
$a42a54isisqdz4: ' I
Wi=0.15 W = | . 0.18 t/m2
{),Qasla,u Hf 98057??7?’2‘4 _@/u,az/)’m '
W2= 0.875 Wo.Kh.d (H1.h1) = - 2.63 t/m2 -
‘ C’ﬁé&%’ mﬁ?t_ 77 .1/4
W= W42 = _ j o : 2.8B1 t/m2?
Wu=1.4 (Wi+W2) = 3.93 t/m2
L=~ N g.00m
Mu = Wu.l2/12 = : 20.95_ t-m
Qu=lu.L/2 = ) 15.71 ton-
B a : '.. . ! g
WL=66. co . A o ]
= _'_' 1 - 1
hy
Hy . _
| EL.49.8) - .
’ EL-‘4ZJ-‘600 (;EL.42;‘|:0 .
{Dynamic water pressure] l . Ce - B : .



 PlEego A FLEXToN

PARTITION WALL OF INLET

- GIVEN:
: o fe= 210 Koimr®
ty= - 4200 .
r= : 75 em
pmax=0.75pb= 1.8t (%)
ps= . | .080 (%)
{¢] Mu b h d T p As  |As({temp)| As{adopt) As(adopt) -
ELEM (t-m) {cm) (cm) (em) (%) {fem®) | (o) | {om*) {varilas)
Mu 2005] 1000  s00| ‘425 ‘o3| 1355 625 1571] 1 320 @20 on
: : B8.48 118 @30 on

PIesTo 4 CRTMIE

PARTITION WALL OF INLET

ID Vu bw | dn ho|dmdopn] v
ELEM | (ton) {cm) {om) {em) {em) {teny I

u | ts71| tooo| 2407] so0| 4eso| 2775

.
I
g 4
R
120 ¢fz0
o3 -/
[ T S - S
® L e efao
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" bisewp de Muyros. : : L o ) o i‘
) AURO LATERAL DEL PATIO DE TRANSFORMADORES

&/ mum*/éfera'[ se divicle. en 4 prrfes c:am*?;s'e.‘.;“s"c'fm/a:a.:.ca.m?..-“/‘nuac/'o'n- .

1.) Par®Aa ‘
. Parten es dfsenada como. uma Vi oblemente emfofma/ar )wrz/ muro. o’ea/a o= fa ewfmda

- Carga: Exfefna Que. ocTina EQJJ_mum
W= qotP = qKa+I‘hKa '

T Las cargas ExIETnaS /:am. Cac/a e/e:mcron “son’ Cafco/aa/as__ﬁoma Scra’ef'al/a.. |
~EL.(max) 70.10 m : '

- El.l= 41.&0 m

h = 28.30 =

r= 1.80 t/m3

Ka= 0.50

= 1.00 t/m2 o .

Wi= q.Ka+T.h.Ka = 26.15 t/m2

Wul=1.7W = 44.45 t/m2

- El.2= 50.00 m o : _ o :
h = 20.10 m - . _ : _ L
r = 1.80 t/m3 _ - S -
Ka= 0.50 " S N : B o @;‘
g= 1.00 t/m2 : _ ‘ '

W2= g.Katl.h.Ka = . 18.59 -t/m?

Wuz2=1.7W = , 31.60 t/m?

- E1.3= 55.00 m

h = 15.10 m

r = 1.80 t/m3

Ka= 0.50

q= 1.00 t/m? :

W3= g.Ka+l.h.Ka = 14.09 t/m2 -

Wuld=1.7W = 23.9% t/m?

- £1.4= 60.00 m

h = 10.10 m

I = 1.80 t/m3

Ka= 0.50

a= 1.00 t/m2 .

Wa= g.Ka+l.h.Ka = ' 9.59 1/m?

Wud=1.7W = _ 16.30 t/m2

- El.%= 65.00 m

h = 5.10 o

r = 1,80 t/m3

Ka= 0.50 -

q= 1.00 t/m2

5

"n;ff*féQ '
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5.09 t/m?
8.65 t/m2

W= q.Xa+[.h.Ka =

Wud

1.7W0 =

Las momentos.. de flexion 'y las fvereas de corle para cadh slevacion son colcoladas

como SK

¥

Lz2/12

et
Wu.lL/2

Mu
Qu
L

C7.000m

e B R S et

e b ST e e 2

97.81 .

e it Rt e i ind 2

181.52

35.33

)
L}

v 129.05 66,57

Ay (tem)

- 83.84

155,59

{ 110.61 !

L]
1
1
1

lu (L)
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DISENO_. A _FLEXION. . - ' - : c 3
MURO LATERAL DEL PATIO p&f&wsmvmokfs *(&ﬁej ). o :

PARTE  » A _
BA70S T :
f'o = . 210 Kg./c.m
ty = 4200
r= 75 em
pmax=0.75pb = - S 181 (%)
ps = 0.90 (%)
1D Mu - b h <d p- | As [As(temp)iAs{adopt; - . As{adopt) -
ELEM {t-m) (em) {em) | (em) (%) {om*) | (an*) i (om*) (varilias)
Mut 181.52 1000 |. 2500} 2425 006! 2000| 8126 RI?| 1832025
Mu2 12005| 1000 2500 2425 006) 1ai8| 3125 227! 1 @32@259n
Mu2 57.81 1000 | 2500] 2425| 004] 1073] 2125} 17 1 32 @25 on
- Mud 8667 | 1000 | 2600 2426 0.03 720 | 2i26§ A7 1832 @25 cm
" MuS as33| 1000| 2500| =2425| ooR{ 386 | B1E5| @217 1632 @25 an
DISEND .. A CORTE.: '
MURO LATERAL: DEL, ,cur/o OE. T/EANSFDRF/AMEEG (/%rfc 4}
PARTE A
D Yu . bw dn “h  |d{adopt); eV
ELEM { fton}) | (em) {em) em) | (em) | f(ton)
Qut 15558 [ 1000 23833 | 2500| 24250| 15831
Qu2 110,84 1000 ! 16943 | 2500{ 24250| 15891
Qus 8384 { 1000| 12e8.42) 2500 24250 16831
Qu4d 6706 | 1000| ®B7.40| 250.0| 242.50| 16891
Qus 80.29 100.0 4596 | 2600 | 24250 18831

- LN - - - ij— I ry
‘ .
e i ]
7,50 ‘ P — ! (}) 20 C’/Zf.l
3 . ] ¢ 'y fnl -
e SRR | - U, N A '

(32 &fer 7 |
fPLS _C/‘15




30-Sep-7?4

2.) Parte B
La ParieB. 85 _disefiach como: wm losa.en dos ojrecciones, con 5 lads. empofraa’as, ¥z

faclo~fibre .

EL.0. {presin o agua:: : 66.00 m
L**l_,(ﬁm.s‘mna(eagda& 70.10 i

CEL.2 O 49,50 m-
hw= ' o o 16.50 m
hi= . 20.60 m

9= N o 1.00 t/m?
r= - o T 1.00 t/m3

Ka= o 0.50

qb:qJ(a: . 0.50 t/m2

qi= T.Ka.hlthw = 26.8 t/m?

W= qo+gl = 27.30 t/m?

Wui=1,7q0 = ' - 0.85 1/a?
Wu2=1.5q1 = 40.20 t/a2
t_iespesor.ok paredl) = 2.50
Ly = - 20.40 m

Lx = ] ' 12.50m

; Ly/Lx = 1.645
,Las moments o e lexion s e rzés__aé corfc sori ealeuladles cono .syue .
= g Wu.(Lxi2

.'Q = C.Mu.bx

Carga. Tria [ar‘

Nx§9= ??% 009 Wu.{Lx)2 = 56.53 t-m

Mx2 = 0.005 Wu.(Lx)2 = 31.41 t-n

Mx3 = 0.045 Wu.(Lx)2 = 282.66 t-m

Myl = 0.044 Wu,(Lx)2 = 276.37 t-m

S My2 = 0.010 Wu,(Lx)2 = 62.8% t-m
@xl = 0.050 Wu.Lx = 25.13 t 7 7

Qyl = 0.380 MWu.Lx = 190.95 t C /
Gxlmax = 0.330 Wu.lx = 165.83 t / ,
(hrga Umfame o e '
px 1 L8 Hu, (L2 = 02 ey 2
Mx2 = 0.04 Wu, (Lx)2 = 5,58 -a . i
Me3 = S0 My ()2 = 0,00 ‘- 2
iyl = Dotsd duolun? s PO w4 ] :
..._'::-{ —~ - Ay .":'
Dyi = P P

S @yl = 0.650 du.tx = S.100% " -

= 0,00 1 e (}

Gximax =.  0.000 Wu.Lx

Lx 1

N
rrm—l

=N



CDISERD A FLEXION. . - | € |
MURD LATERAL _DEL PATIO DE.TRANSFORMADORES (Furle 4]

PAHIE 8
s _
. te= _ 210 KgAm®
fy = 4200 .
r= 75 om
pmax=0.76pb= 1.61 (%) .
ps= . 0.90 (%)
D Mu b h d P As - |As(temp |As(adopt)] As{adopt)
ELEM | (tm) |. {em) (em) em) | %) | (an) | (en*) ] (em”) . (varilias)
Mu1 6765 | 100.0| 2800] 2425 0.03 7.40 | 3125 | 8247 1 932 @25 on -
Mu2 3698 | 1000 | 2500 2428 002 404 |- 31.25 @17 1832 @25 an.

Mu3 282.66 100.0 250.0 2425 013 | 9181 | 8128 3247 1 ¢32&25on
Mu4 284.21 100.0 20,0 2425 013 31,49 31.25 F2A7 1 g32@25an
Mus | 6414 100.0 250.0 2425 0.03 | 7T.02% 3125 RAT 1.832@25 on -

DISENG A CORTE R |
MURG. LATERAL DEL..PATIO = DE TRANSEORMADORES (Porle %)

PARTE- B
0. Vu bw dn |- h d{adopt)| eV | . : L T ' &
ELEM | ({ion) fom) {cm) {om} fom) - Mf:':";’-;?‘& : . )
Gt . : B
Qu2 1E@12 225 on
........ UL IR S

Qu3

ST Eg 12 €25 on

oo
e I S N

i I O R O

-

157 } P P . (4o 5/7/9. S
i i i - . . .

: L ) 3 LJ : 1) ) r. ’\/;_ —

e e e P



3.} Parte C

ParteC es dischada como una vga a Flexion:
L. lespesor delmvre ) = 2.50 m

~Carga externa “gue aclua en el moro

W=go+P=q.Ka+I's.h. Ka+hw
Las comgas. exlernas: para:. c:oda e/cyacmn::son calcajaahs oma: St_a’cz‘a/}a.

e gl S |

-EL.{water)= 66.00 m
-EL.(max)= 70.10 m
- El.l= 50.00 m
h.= : 20.10 m
hw= N 16.00 m
r = 1.00 t/m3
Ka= 0.50
q= 1.00 t/m2
Wi=g.KatTs.h.Kathw = 26.55 t/m?
Wul=1.7g.Ka+l.7Ts.h.Ka+l.4huw = 80.34 t/m?
- El.2= 53.00 m
h= : i5.10 m
hw= 11.00 m
r= 1,00 t/m3
Ka= : _ 0.50
q= ' 0.61 m .
W2=q.Ka+Ts.h. Kathw = ~ 19.05 t/m2
Wu2=1.7q.Ka+1.7Ts.h.Ka+l.4hw = 22.08 t/a2
E1.3= _ 60.00 m
= 10.10 m -
W= 6,00 @ .
r = 1.00 t/m3
Ka= . _ 0.50
g= ' ' 1.00 t/m2
#izg.Katle. . h.¥athw = Co 11.35 L7l
ud=1.7q.Katl.7Ts.h.Ka+l,8he = 17,85 /a2
- El.4= B T
o= ' e RS BTGt
Ka= .50
q= © 0 1.00 t/m2 _
K4=q. Ka+F5 h.Kathw = 4,05 t/m?

Wu4=1.7q.Ka+1.7Ts.h.Ka+l.4hu =  4.58 t/m2

e rerb)



&l momento de flexion. y lafuerza e corie para. cada elevacion=son calcvladas:.como S/\'}’)e";
Mu = Wu.l2/12 ' :

Qu=lu.L/2
L = 6.50 m
o N s fmm e o mm— tmmm et
'EL. (m)} ¢ 50.00 ) 55.00 , 60.00 : 65.00 }
o mm e o e e o +
MMu (tem) i 142,01} 102.40 &2.79 % 23.18 . .
pomm————— t——mm pr——————— pom i frmmm———— +
Qu (t) ! 131.09 1 - 94.53 1 57.946 ,  21.40 |
A SO S S
/ v/ I’r
4 - i
4 j -
/ { 'E = { l ro
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- MURD LATERAL DEL

DISEMD A FLEXION

LPATIO DE TRANSFORMADORES. (z?ochfJ

PARTE €7
CDATRSE T
fe= 210 Kg/am"
fy = 4200 '
r= 7.5 cm
pmax=0.75¢b= 161 (%)
ps= 090 (%)
1D Mu b h d -] As |As{temp |As{adopt) As(adopt)
ELEM m) 1 fem) {cm) {cm) % | (o)} (am )| () (varlllas)
Mut 142,01 1000 | 2500 | 2428 o5 | 186t 31.25 3217 1 p32 @25 an
Mu2 102.40 1000 | - 2500 | 2425 005 | 11231 3126 3217 it 532 @25 on
Mu3 62.79 1000 | 28001 2425 003 687| 9128 .17 1 @32 @25 an
Mud 23,18 1000 | 2800 2425 0.01 263| 8125 3247 1832 @25 an
DISEND A - CORTE. :
MURG. LATERAL ~ DEL..PATID" DE. TRANSEORMADORES(F orle <)
FARTE L ' : )
[»] Vu bw dn “h jd(adopt}| v
ELEM (ton) {cm) (em) (cm) fem) {ton}
Quif 13100 | 1000 | 200.80 2o bosenon g et
2 9463 | 1000 | 14479} 2000 | 24100 iGaD
Cua 57.96 1000{ 8870 2800 | 242031 18521
Qud 2140 | 1000 | 78| 2500 | 24250 | 15851

&



D/sEND pE MUEOS

AIIE e LHTESCRH DEL fﬁﬁ'&- D WX)J PR DOFES | K/?‘é’/ff’f 4‘5) :'

“4.) Paree D

Ja farke D # iltin nud wenR bt eve 2 G >etse seess e 2 ol ctpechads

EL.O {fyzggnbu) Ahl&%&fﬁﬁﬂ&ﬁ]
EL. L (arr Pt D TIERENS)
EL.2 ‘ '
EL.3

hwl=

hw?=

hl=

h2 =

h3 =

I =

Ka= . .
ql= h3.Ka + Ts.hl.Ka + hul

q2= h3.Ka + "s.hZ.Ka + huZ =

Wul=1.7 q.Ka + 1.7 T's.h.Ka
Wul=1.7 g.Ka + 1.7 Ts.h.Ka

+

N :

w(average) = (wl+tuw2) / 2 =

t {wall thickness) =
Ly =

Lx =

Ly / Lx =

= c.Wu.{Lx)?2

M
Q c.Wu.lx

CHEGH  OMTFORME

Mxl = 0,083 Wu.(Lx)2
Mx2 = 0.03%9 Wu,.(Lx)2
Myl = 0.057 Wu.(Lx}2
Fiy? = 0.¢10 Wu.(Lx)2
Gnl = 0.520 Wu.Lx =
Ayl = 0.4560 Wu.Lx =

k P T R R o P e

46.00
70.10
42.00
44,00

17.00

22,00
21.10

26,10

0.61
1.00
0.50

p—
»

g .
o

2.50
$.50
5.00
1.90

T e e P

!
!
VI
‘l %
- ;k771 T APTTITT

m

m

m

-

m

fli

‘m

]

]

/M3
27.86 t/m?
35.34 t/m?
52.25% t/m2
33.50 t/m2
47.88 t/m2

M

"

m ’ . C 0

EL MoeiENITr Y COZTEI IS A DA ELENVAON 45 LR Cottp Slaeil L

I 4(?‘0%_

e ddoo
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DisEilo # FLEX/ON

. ' o _ M@ LRI JEGHY,. DL PRI LA
PARTED * S TR FOCRPALLYES (ot JE )

n .
DATOS" o= o 210 Kg/em"
Lty s 4200 °
r= 75 cm
pmax=0.75pb = 1.61 (%)
ps = 090 (%)
D Mu b h d P As  |As{temp)) As(adopt) As{adopt)
ELEM | tm) | (em) {cm) {cm) % e )l (on )| (an) (varlilas)
Mul |- eess| toool| 2soc| 2425( 004 10801 3125 32.17 1532925 on
Muz 4568 1000 | 2500] 2425 002 5.1 31.25 3217 | 1 832®25an
Mu3 623 | 1000| 2500 2425 003 747 | 3128 317 1 432 @25 an.
Mud | 1187 | 1000 2800 | 2426§ 001 131 ] stes| - 3247 1832 @25 an

- piselo A COETRVTE ' _ :
MUED LHTE RAL PEL JRITD e TESITORr DZES //%2754 )

PARTED

¢ | - vu | bw dn | h o |d(sdopt)| e
' - ELEM flon) | {om) “fem) | (em) {om) {ton)

i | 124481 dooo| 1ecee | 2800 24250 18891
oz | 1042 | 1000 1e8e8| 2500 | 24250 | 158.31

—_—



)

:2/55/&/0 T MRS

///y/zg 4»472/2,41 D= F‘A’ﬂc? br g M;?U/&Bé’/?s (}%’é’??s 6)

Parte 3

FL MO SE assma e Lol EX 2 DIRESLIBUE] cONV 2 LAPDS 94.@7:2@.95 )r’ 7 .éz.esee

EL.0

EL.1 [/ ELIPIIE e TIELR2AS)

EL.2
hw=
hi=
q':.
r =
Ka=

go=q.Ka °
Wul=1.7q90

g2=Ts.hl.Ka + huw

t{

Ly =
Lx =
Ly/L

L HepEr Y AL
M

Ir N

Q

%

c.Wu.bx)2

Colu.blx

Wuz= 1.7 [s, he Ka + 1.4 hu

OO T BeT 5%’(.42)&,4 r:pxz/p S/c;"(/a I

CHAREA  TRIANEULAE

Mx1
Mx2

Mx3Imax

Myl

MyZmax

Qx1

Qrlmax

Gyl

H

|

0.011
0.008
0.040
0.038
0.009
0.050
0.280
0.350

Hu2.{(Lx}2
Wuz.(Lx)2
WuzZ.(Lx}2
WuZ.(Lx)?2
WuZ.{Lx}2

Wuz.Lx
Wu2.lx
Wu2.Lx

CARGAR Rl jrpfers

fMxl
Mx 2
Myl

FI

fly 2max =

=1

0.085
0.040
0.058
0.010
0,510
0.400

Wul.(Lx)2
Wul.(Lx)2
bul.{Lx)2

(ffﬁ'&l&ﬂ Hiveasrania |

70.00
70.00
94.50
15.50

©15.50

1.00
1.00

0.50

noaon

Wat.(Lx)2 =

Wul.bx

_Nul.Lx

bt

1.50
12.50
12.50

1.24

217.97

©152.58

M

m

‘m

m

m .

t/m2

t/m3
'0.50 t/m?

- 0.85 t/m?

23.25 t/m2
34.88 t/m?

m. - '

m

m

T

59.94
43,59

207.07
49.04
21.80

122.06

|
8 3 3 3 3

P A el aall el el
: |

£1.29 ¢
5.31 t-
7.70 t
1.33 ¢t
5.42 4
4,25 t

'-/5féfﬂ% 
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Do 4 FEXIoy

KOO LATERAL Dek. o BE M o8eRs  (FReE S )

AIS; o= 210 Koo
' ty = : 200

= . 75 om

pmax=0.76pb= 181 (%)

ps= 090 (%)
D Mu b h d p As  |Ae(temp)| Aw{adopt) ' As(adopt)
ELEM {t-m) (varillas)

Mul 71.23 1425025 an

125 @25 an

19825 @25 an.

Dfsefio A ORI TE

YLED LA Tt PATIO B gt )OS (PREVE S )

D Vu bw dn | h ldedopt)| v
ELEM (tom) {em) fem) . | (cm} {em) (ton)
Qi | 2722 | 10001 Alge| 1500 14260) @309 -
Guz |22 150, H1 Ed 14 ©25 on
Qus  |IRa083: GBI 11 Ew 14 @25 an

s
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DISERO DE MHUEDS

(6) o oty me ga (= &) _
Ef whevo ap-ala se sispiia cotwo oA f0SR Lrec e resi ol g 1
Orfteco Cportidiolo A FpOYo Silefo b |
I Colecls i o biza. porer S fecld sty
F) wewdedo pora & cfecds € Hotelle @ O Ay pac g
Corrga Gxfedsr qud acfius Couha Ev/uuu4x1>

1) .
: W={q+Tt.h).Ka
EL.1= 70.00 m
EL.2= £0.00 m
EL.3= 50.00 m
EL.4= 40.00 m
hi= ©5.00 m
- h2= _ 10.00 m
h3= 15.00 m
hg= 20.00 m
. h5= 25.00 m
r= 2.00 t/m3
Ka= 0.50
= 1,00 t/m?
. t S _ 200 cm
(Bopeopr e/ o) = .
 Wua=1.7{q+T't.h).Ka= _ C 0 9.35 t/m2
Wub=i.7(q+I't.h).Ka= 17.85 t/m?
Wuc=1.7{g+l't.h).Ka= - 26.35 t/m2
Wud=1.7(g+Tt.h) . Ka=. 34.8% t/m2

Wue=1.7(q+l't.h).Ka= 43.35 t/m?

S I=IN



DISELO DE MUESS
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1
1
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L
1
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X (m)y
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1
1
1
t
1
]
[
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L}
1
t
1
1

C ! 11.50

-
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T T et
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1 ]
t 1
] [
] L)
] 3
| [
1 1
t r
P 1
] ]

(t-m).:
(1)

X (m)

"
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1
L]
T
1
t
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1
t
1
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1
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DISEDD A FLENTO
Mo DE LA

DATPS: tes= - 210 KgAm®
ty = &£oo 0t
r= 7.5 em
pmax=0.75pb= 1.81  {96)
ps = 0.90 (%)
) Mu b h a1 p Ao |As(tomp)| As(adopt)| - - As(adop)
ELEM (t-rm} {cm) (em) (em) : fem®) | {an" ) | (varilias)

Mt | 8oz | 1000| 2000 1825 2500 5362 1232 15an
Muz(¢) | 51542 | 1000 ‘2000]| 1%2S 25.00 73.11 1832@ 11 on
Muz | 341.70| 1000{ 2000]| 1925 25.00 5362| 1g32@15an
Mud() | 607.45 |  1000] 2000| 1026 2500 { 89.36 1432 @9 an.
Mus | zas02 | 1000 | 2000| 1025 o'l 2500 4021 | 1@32@200n
Mud(-) | 43560 | 1000 | 2000 1926 41 2500 6187 1a32@13on .
Mu7 | 17704 | 1000 | 2000 | 1825 ot | 2470 2600| 2681 | 1832 ©300m

“MuB() | 1474 | 1000 2000 io28 0.23 | 4447 | 2600 5362| 1g32@15an
Muo g734a| 1000 | 2000 1926 003] - 615] 2600 2681 | 1e32@300n
Mut0g) | 6838 | 1000{ 2000} 1925 0.05 ei7| 2500 . 2681 | .1 @g320@30an
=) —_ : -
PIBsENC. A COEIRITE @a
A PE AL ;
ID Vu bw dn h  |d(sdopt}| mwe
ELEM {ton} (em) {cm} {¢m) fem) - { . {ton}
Qut 7263 | 1000| 11279 20001 10260 | 12567

671 Ev 14 @30 an .

11 Ed 14 @30 om

5711 Ed 14 @ 30 an.. .

R R R
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1.2 La ShpereStructura

121 Casa de Bombas

(1) Sisterna Estructural

El disefio de la superestructura se ha efectuado de acuerdo con el siguiente sistema
estructural. -

(a)

- B

(c)

Ad)

@

Disposicion General

La Estacién de Bombeo se ha dividido en dos partes principales que son: la zona de
montaje'y la zona de méquinas bombas / motores.

Junta de expansion.

'La estacion de bombeo est4 separada en dos blogues por una junta de expansion.

Cubierta

" La cubierta est4 formada por una losa de hormigén armado fundida en el sitio y

apoyada en el sistema estructural compuesto por vigas principales y secundarias.

 Viga del puente gria

La viga que soporta el puente gria es de hormigon armado y esta apoyada en las
ménsulas de las columnas. '

Planta de porticos

- Laplanta de _lds porticos de la casa de bombas se muestra en el grafico 4.1

o (_2) Criterios de D'iséﬁo' |

~ (A) Cargas

@

~ Peso unitario de materiales

S ede



Materiales . Peso Unitario -

.Hormig()n simple ' _ o 2,3'0
Hormigén armado | | 240
Mortero . o 5 2,.00 |
 Acero _ o | ' : . o 7},80_.

tf/m3

tffm3

tf/m3

/13

()  Carga Muerta
- La carga muerta es el peso propio de la estructura. .

(c) Fuerza sismica

La fuerza sismica lateral actuante en la estructura se ha calculado con la siguiente :

‘ _ﬁ_’)rmula:
F=Ew-kb_

donde:
'F = Fuerzalateral sismica t
W= -carga muerta total

kh = coeficiente sismico horizontal=0.15

(B) Cargas factoradas

Las estructuras y sus ‘elementos fueron disefiados segin 1os SIgmentes coeﬁc1entes de

mayoracion de carga muerta D y carga viva L para ultima resistencia.

U.=1,4 D+1,7L

Para analisis con la fuerza sismica E se utlhzo la comb1nac10n de ca.rgas rnas critlca de las

siguientes:

- U=105D+1275L+187E
U=09D+143E



(3) Andlisis y Disefio Estructural

El andlisis estructural se ha efectuado para cada bloque de la estacion de bombeo con el
programa de computacién SAP 90.

(A) Cargas Adoptadas

(a) Carga muerta-de la cubierta y piso

a)  Cubierta -
s S oML .
i .'r".‘-'.' “
i 5 _ﬁ o ::\{fz;

-Hormigoén simple 10 cm de espesor

-3 capas impermeabilizantes

-Mortero de base

-Losa de hormigon

-Mortero de cemento

_Losa de hormigén

3cm

15cm

3cm

i5cm

¢)  Carga muerta de paredes de hormigon armado

- Espesor

- Pared de hormigén

- Enlucido

Espesor

- Pared de hormigén

- Enlucido

R .

150 mm
15 cm

2cm

200 mm

20 cm-

2cm

230
20
60

670 kegf/m?

60 kgf/m2
360
420 kgf/m?

360 kgf/m?
_40
400 kgf/m?

480 kgf/m?
40
520 kgf/m?2



(d)  Carga muerta de vigas principales y secundarias.” -

T T ] Peso = 2.4 fmdx (b +0.005) (D-0.12) = tfm
I |
» } RN
. i | ! ID—/?O
(Y |
b . Y]

f bS50

Elemento -bx D ‘Peso
RG 1 | 45cm x 80 cm 24x%05x0.68 =082 tm
RG 2 : : _. o IR
2G 2 . 40x80 2.4x0.45 % 0.68 = 0.74
2G3 ' : '
2G 1 | 50x8 . 24x0.55x0.68=0.90
RG-3 . 70 x 150 . 24x075x1.38=2:48
RG4 90 x 130 Ave 24%095x 118260 - ®
2G4 100 x 150 24%105%155=391
' ' e . ~ -~ sinlosa - '
CG 1 40 x 60 24x045x048=052 « -
RB2 30x 70  24x035x058=049
9B 2 30 x 60  24x035%x048=040
e)  Carga muerta de columnas

Peso = 2.4 tm’ x (b + 0.05) x (D+0.05) = tfm

‘ ' _2>.+5£9 o

Coteg



be

Cl _ 60cmx80cm 2,4%0,65%x0,85=1,33 tfim
C2 | © 90 x 130 2.4%095%x1.35=3,08
- | 90 x 150 2,4%0,95x 1,55 =354
f) Peso propio antepechos
- Hormigén 2,4 x 0,15 x (0,47 + 0,15) = 0,23
1 . Bloque  2,0x0,10x032 = 0,07
| | |
1470 - Enlucido 2,0x0,03x1,24 = 0,08
| ' g 038 tfm
i+ ,
T ' '
| - Hormigén 2,4x0,15x(0,57+0,15) = 026
1570 - Blogue = 2,0x0,10x0,42 = 0,09
- Enlucido ~ 2,0 0,03 x 1,44 = 0,09
- Hormigén 2,4x 0;15 x 0,37 = 0,13
- Enlucido 2,0x0,03x0,95 =_0,06
—| o | 0,63 tfim
N N Y '
[/ T
' T
: I - Hormigon 2,4x 0,15 x 1,47 = 0,53
L o 24%0,10x0,15 = 0,04
L = /ﬂa? ' . :
[ L\Th e - Bloque  2,0x0,10x0,70 = 014
h o - Enlucid_o_ 2,0x 0,03 x 3,24 =020
{ f/ﬁ' {200 ' '
S 2 0,91 tf/m
1. - r'/‘] i ;
|i Zf.l' - ; 4
. IS5
e

'f:"}l.\t‘ | -



\u : - Hormigon 2.4 x 1.20 x (0.40 + 0.20) =086 tﬁm:
_ : = _ _
\ j _
'\"1‘_ 1 e o
Voo . Bnlucido 2:4% 0,03 x2.0 | = 015
\\ 2 : . ' 1.01 tfm
: | -
i, [
L
) !
Vo
O
(b)  Cargaviva
Cublerta 180 kgf/m2
Entrepiso ~ 300 kgfim?

(B) Andlisis Estructural

El anilisis estructural, en tres dimensiones, de cada uno de los dos bloques que conforman
la superestructura de la casa de bombas se realiz6 con el programa computacional SAP 90.

(a)

Bloque No. 1

El blogue No. 1 es una estructura de una planta con tres vanos en. sentido
longitudinal y uno en sentido transversal.

La losa de cubierta esta apoyada en vigas y _esias en columnas.

E!l modelo maten_iético esta compuesto de 32 nudos, 26 elementos tipo viga y 15
elementos tipo losa. : o - .

Por ser una estructura casi simétrica en las dos direcciones, se la analizé con los
siguientes estados de carga: o o |

1. ,4D+1,7L

2.1,05D+1275L + 1,4SismoY

3.1,05D+1275L +1,4 Sismo X

1_2._6 S




/it

(b)

4. 09D+ 1,43 Sismo Y

5.09D+ 1,43 Sismo X

El modelo estructural se puede obsevar en el grafico Bl - 1, los nudos en el grafico

B1-2, los elementos tipo viga en el grafico B1-3, los elementos tipo losa en el
grafico B1- 4, 1a deformacion de la estructura para el estado de carga No.1 en el
grafico B1-5, la deformacion de la estructura para el estado de carga No.2 en el
grafico B1-6, la deformacion de la estructura para e! estado de carga No.3 en el
grafico B1-7, el diagrama de momentos del estado de carga No, i en el grafico B1-8
y el corte para el estado de carga No.  en el grafico B1-9.

El disefio estructural de las vigas y columnas se eféctud con el programa SAPCON,

‘que es un programa post- procesador ‘del SAP 90, para disefio de elementos de
- hormigén armado.. ' :

-~ El disefio se realizd segﬁn el codigo ACI318-89.. .
* Los resultados del anélisis y'diéef‘io estructural se presentan en anexos aparte.

.Bloque NO. 2

El bloque No. 2 es un ediﬁc’ib asimétrico de cuatro vanos, uno de los cuales es de

~ dos pisos. Uno de los vanos extremos estd junto al bloque de mantenimiento de la

casa de bombas.
La losa de cubierta esta apoyada en vigas y estas en columnas.

El 4rea de manteriimiento contiene un puente griza de 32tfde capacidad que corre en

‘rieles apoyadas en vigas de hormigon armado de 1,0 x 1,5 m. Las columnas

principales de este bloque sonde 0,9x1,5m =

El modelo matematico esta compuesto de 96 nudos, 139 ¢lementos tipo viga y 30
elementos txpo losa.

'Pur ser una estructura asmctnca en las dos direcciones, se lo analizb con los

sxgmentes estados de carga:

ILIAD+L7L

(‘-.l-—?' '



1,0D+1275L+ 14 8Sismo Y
1,05D +1,275 L + 1,4 Sismo X |
09D +1,43 Sismo Y )

09D +143SismoX |
-_105D+1275L 14SnsmoY’
'_105D+1275L 14<1smox

.09D l43$15m0Y

0,9D -1,43 Sismo X..

=T I < N

"Bl modelo estructural se puede observar en'el grafico B2-1, los nudos en el grafico
" B2-2, los elementos tipo viga en el grifico B2-3, los elementos tipo losa en el
- grafico B2-4, la deformacion de la estructura para. los estados de carga No. 1, No. 2

No.3, No. 6.y No. 7, en los graficos B2-5, B2-6 B2-7, B2- 8, B2-9 respectivamente, -
el diagrama de momentos y €l de corte para eI estado de carga No.len los graﬁcos
B2-10 y B2-11 respectlvamente

El disefio estructural de las vigas y columnas de horrmgon armado se rea]nzé con €l
programa computaclonal SAPCON :

El diseﬁo se realizé segfm el chigo_ ACI 318 -89,
Los resultados del analisis y disefio estructural se présentan'én anexos aparte.
(C) Chequeo la Altura Escogida de la Losa

~ La altura minima de la losa en-dos direcciones seré igual a:

. Ln(800+ﬂ»/15) |
36000+5000ﬁ [a m-05(1- ﬁ s)(1+1/ ﬁ)

donde:

Ln = Luzlibre mayor

fy = Limite de fluencia del r_efu_erzd

ea=p



" Relacion de luz larga o luz corta

oam = Vaior promedio de o |
Bs = Relacion de bordes continuos a perimetro del panel
N
ot
N ‘ . Ln = 800-2x25
S S 0_}57_.0____-]_ :
. | . | = 750 cm
L 3 -
m! ie 'S o Le = 324-2x15
. Q_!_ _4____;%0.f1_a__+. _' ) _ — 204
‘9\ 1 ] ] o . cm
" sses Foppo’
N — 750
: = =255
P 294 4
_ 1 3 o
L = 50x% 80 = 2'1333333 cm
L o= 30 x 70 = 857500 cm
o R o
Iy = ;800x15= 225000 cm*
R
Ip = 7 295 x 15 = 82969 cm'
1 3 y
Iy = — 287 x15= 80719 ¢m
12 -
213 '
: oy = ._._E.?.?.E = 48
~ 225000
S 857500 |
= —— = 1036
%2, 82969
857500 |
- = - = 1062
o - 80719
L 948 +1036 + 10,62
L Om T — — = 10,15

f’-t F"-l_h_f‘ -



7500 (800 + 420/15)

© pero no sera menor a

In (800 + f/15)
" 36000+50008 (1+8s)

7500 (800+420/15)

Yy No necesita ser mayor a:.

In (800 + /15)
~ 36000

7500(800+420/15)
36000

= 225 mm

36000+ 5000 x 2,55 [1015-05 (1-1)(1+1/255)1

36000+ 5000 x 2,55(1+1) B

= 49 r_n'm

La altura asumida es 150 mm que se encuenira enire los limites deﬁnidds_, luego es

adecuada.

132 < 150 < 225 OK.

(D) Andlisis de la Viga del Puente Gria |
(@)  Carga dela gria y reaccién
Condiciones de carga

Grla peso propio
Ca_pacidad de la groa
Méxima carga por rueda |
Luz de} puente gria
Nﬁméro de llantas

Impacto vertical

?=#1i%(bi--___"_ "

24 f

32 .t
. 105m

4 nos

12

9?



Impacto horizontal

- Transversal 0,1

- Longitudinal . 0,15

. Beed e
P= 22x12 =264 tf
a = 440m

Il = 80m

e
g
;

P 2
ol (21-a)

264
8 x 80

(2 x 80-44)* =55506 tfm

Q =P =264 1f

: I-a
R

n

Qmak

Y TS
= 26,4 (14

) =13828 ¢f
~o

{b) Chequed de la altura de la viga

Altura necesaria

. o R d > r—— S Ref. Cdédigo Japonés

wﬁ’ )



donde;
Ce¢ = 6kgflem? para seccién rectangular
o = 1/8 viga simplemente apoyada
1 = 800cm
-d = Al{ura necesaria
Wo = Cérga uniforme promedio de la viga
. 38280 -
Wo 39,1 300 _134,8 kg/lem

E"—_—b—_— 6 100 _ = 5967;d> 800 _134cm
a Wo \1/871348 75976 |

Asumido 150 ém

()  Chequeo de fa deflexién

de= 81 +062
donde:
8¢ = deflexion inicial o de corta duracion
81 = deflexion debida a la carga de la gria
52 = deflexion debida al peso propio de la viga -

El momento de inercia efectivo segin éi"cédigo
y _
Ie = (-ﬂ) I +[1 (—-)3] Ier < - Ig

donde:

Mer = s Ig
yt

Cbedera



= 2Jf'c =2+210 =290 kgflem?

. 150°
Ig = 100x
_ 12

= 028125 x 10° cm*

: : 0 .
yt = 1—;— =75¢cm

Mer = -2%'0,23125 x 10° =10875 tf-m

| I 1 A
Md = %—:3,91:;-’%—: 3128 (fm

 Considero la carga viva el 50% sostenida

Ma = Md +0,5M
_ M = 5_5;506 tf-m ver pag. 11
® . Ma = 31,28+0,5x55506 = 59,03 t-m |
| Ee = W g4
= 2.300‘-5 014210 = 2237842 kgl cm’
n == 29 gy

"Ec 0222378
El momento de inercia de la seccién agrietada  Ier

b

‘B = . As asumida = 00033 bd
 nds S ' ) :
| As = 0,0033 x 100 x 144 = 47,52 om’
B o= % o
S 9l1x 4752 T

- .(n_ 1) A'S..

_ A’s = 0,001 x 100 x 144 =14 4 cm?
nds o



OU- 144 _ | ‘ |
911 x 4752 - N

[ 2dB (1+r——)+(1+r)2 (1+r)]—

a -
= [Jz x 144 x 0231 (1+027x-—)+(1+027)2 ~127 | — o
= 30,433 cm .

Ier = —3-+nAs (d-a)* +(n-1) A's (@a-d")* -

100 ' S
5% 3.04333 + 911x47,52 (144-30,433)

+(9,11-1) 14,4 (30,433 -6
939535,17 + 5°583404,81 + 69716, 72 = 6592, 66x103

i

i

Ig 28125 x10°

S T - 4266
ler ~ 659266x10°

Mer 10875 L : . o
T o =3477 > 10 : S
Md 3128 > 1 | o @

luego (Ie)d = Ig

(Mcr)3 ) (108,75

P-o2s3
Ma 59,03 © S

Ie _(Mcr 3 Ig +[1~(%§-)3_ ] Ier.

6,253 X <0 28125 x 103 +(1-6 253) 6592 66 x 10

1141234, 38 x 10° cm = 1 4123 x 108
e > Ig
Luego tomo Ig

La deflexién inicial o de corta duracion sera; -

t~2-14 ._ -



donde; k =10

5 59,03 x 800" x 107
¢ = —x10x
48 2237842 x 28125000
= 0,0625cm ' '

La deflexion a largo plazo sera:

St=fed= 2t
: 1+350p"

dond'e,
2.0 para més de cinco afios
e | 2,0

A= = 1,905
1+s0xo0001. T

'J‘ﬂ
il

8t = 1,905x0,0625 = 0,119 cm

sr_ome 11 o
I 800 6722 400

- De acuerdo con el-codigo Japonés

v
&= — &
donde:: Y= Féctor de incremento de la deflexién para largo tiempo =7,5
-y
~ para vanos exteriores.

"¢ = 0,0625cm

du = 0,0625x75=047cm >t
e Su _ 047 1 1 o
. o o / 800 1702 400

Luego las deflexiones de corta y larga duracién son menores a las permisibles.



(@

1)

2)

3)

Disefio de la ménsula

" Condiciones de carga
- Gria peso propio
- Cap;acidad' de la gria _:
- Numero de llantas
- Impacto ve.rtiéalll
- .Imp_acto horizontal |
. Transversal

. Longitudinal

Se determina la fuerza de cortante factorizada

Vu 14D+1,7L

o 5
1ax 2 h 17522 =356t
4 2

H

Se determina el esfuerzo de friccion de cortante

' Vu
Avf =
@ fyu

donde:

@ = factor de reduccién de resistencia _

fy = limite de fluencia del refuerzo

u = coeficiente de friccion = 1,4

L 35600x2 ., .

AV = - = 143em®

085x4200x 1,4

Se determina el refuerzo por momento Af -

Mu

Af - = AU Z#O)Qd

g ¢fyZ
Mu = Vua + Nuc(h-d)

IR T ST

01

24 tf

32 tf
-4 nos

12

0,15

vu

35,6 tporrueda

Avt



4y

5)

donde:

Moe
L e o

T h = altura total
; d 4 d = altura efectiva
' Nuc = fuerza de tension factorizada
- a = longitud de cortante
| Mu = momento factorizado
Nuc = 0,1x356x2=712t
Mu = 356x2x045+7,12(2,10-1,95)
= 3311 tfm
: - 3311000 '
Af - = .3 = 5,3 cm’

085 x 4200 x 0,9 x 195

Se determina el refuierzo por tension directa An

An =( Nue
' o fy
e ._.1.%.0— = 2,0cm2
0,85x4200

Se determina el refuerzo primario de tension ~ As

As > Af+An

: _ la mayor
As = 2Avi+An

| 3 |
As 2 53+20=73cm’

As > 2x143+20 = 11,5cm’

3 ' ' '

- Cope o210
pmin = 0,04 — = 004x —— = 0,002
pmin = 0,04 57 = 0.04% 100 002

Asmin = 0002x90x195=35,1cm’ >11,5 8025

reamrp



6)  Sedetermina el refuerzo paralelo por cortante Ah

‘Ah = 05 (As- An)

- 0,5 (35,1 -2,0) = 16,6 o’ R Est & 12 (18,1 om?)
Chequeo: As+Ah . 2 Avf+ An + Af
3514166 > 143+20+53

517 = 216 oK

(e) Chequeo la viga del puente gria a torsion
¢ o - v _
edT . Tu = (1,4x6 +1,7x16)0,2

200 73|

712tm,

CsiTu< ®@OBVc Xy
la torsion se puede despreciar

PO, |

® 013 Vi Zx'y) = 085(0.134210x 100 x 150 .

= 2°401946 kgf- om
=2402tfm > 7.12

luego no considero la torsién
(E) Refuerzo de la Losa

Del analisis estructural se tiene que el momento méximo es de 1545,4 kg - m en el nudo 27
de la losa elemento 4 para el estado de carga No. 1. ' ' '

Mu

il

154540 kgf-cm -

154540 R
kn = ek - = 0,0568
~ 09x210%100x 12

[ T Y5 B



p = 00025 < 00033= 2

fy

" Chequeo con los coeficientes para losa en una direccion -

Wlin? S o 7.
ML ' | I 73 _hss 520
10 . ' le 2,94

M(_—) =

WD = 670 kgl/m?
WL = 180 kgfim®

Wu =  14x670+1.7x180
= . 1244 kgf/m¥m

Im = 3,24-0,15x2=294m
ol = 2,66-(0,15+0,20)=231
, + S
n = 22223 esm
1244x - 2 e
My = —E 2625 = 8572 kg-m
- 10 S |
Ma . 85720
kn = = = 0,0314
®febd’ 09x210x100x 12> 7
p = 00016 <. 00033
-Luego se adopta el refuerzo minimo
As = 00033x100x12  =396cm’
Para refuerzo positivo . 5010 abajo
Para refuerzo negativo . S®12 arriba

- El refuerzb de distribucién asumo igual'
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SUPERESTRUCTURA BLOQUE 1 - ANALTSIS TRIDIMENSIONAL

SYSTEM
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1.2.2 Casa Del Generadot _

(1) Sistema Estructural -

la estructura consiste' de un sistema de porticos tridimensional conformado por vigas y
columnas. La cubierta es una losa de hormigén armado aproyada en vigas.

(2) .Criterios de Disefio
" (A) Cargas

(@)  Peso unitario de materiales

Materiales : o Peso unitario
Hormigon simpe _ 2,30 tf/m3
Hormigén armado 2,40 tf/m3

~ Mortero : 2,00 1ffm3
Acero . 780 tUm3

(b) Carga Muert_a ,
La carga muerta es ¢l peso propio de la estructura
(¢) = Fuerza Sismica

La fuerza sismica lateral actuante en la estructura se ha calculado con la siguiente

formula:
F=2W-+kh
Wher_e:. _
F = fuerza lateral sismica -

TW = carga muerta total
kh.

coeficiente sismico horizontal = 0,15

B RN P L



" (B) Cargas Factofadas N

Las estructuras y sus elementos fueron disefiados para los siguientes coeficientes de
mayoracién de carga: muerta D y viva L, para disefio de Gltima resistencia. '

U

IAD+LTL

Incluyendo sismo E.

i

U=105D+1275L+187E
U=09D+143E

(3) Anilisis y Disefio Estructural

El anlisis estructural se lo realizd con el programa de computacién SAP90 y el disefio con -
el programa SAPCON. | - . g .

(A) Cmgas Adoptadas
()  Carga muerta de cubierta -

- hormigén 8 ¢m de espesor . 184 kgf/r_n?

- 3 capas impermeabilizantes - 20 ”

- MOrtero debas.,e_3'cm 60 7

- losa de:hoﬁni'g'c’m 15em 360 7
| | 624 kefim?

(b)  Carga muerta de vigas y columnas

2,4 (b+0,05)(D-0,12) -

L 42 Peso . =
: i ' :
p 3{ | |pure . = 24x045x048
| o Lao =052 tfm
} b, o
Y o Lo et e
_ ! Peso  =24(b+0,05)(D+0,05)
e e _‘—__l . .
,r L _ T =24%x0,65x0,65 " - o
> e e e
_ : = : m . '
4 b4 50 |



(¢c)  Carga muerta de antepechos

250, 350
B ,7 ' ' ]:/JO_ - Hormigén = 2,4x0,15x103 = 047
i bloque = 20x02x04 = 0,16
Qi : _
b Cenlucido = 20x003x16 = 010
Carga viva en la cubierta 180 kgf/m?

(B) Anglisis Estructural y Refuerzo '

. Para el andlisis estructural se prepard un modelo matematlco cornpuesto de 10 nudos, 11
elementos tipo viga y 2 elementos tipo losa.

Se .acompaﬁan los re_su_itacios_ del analisis estr'uctu.rél.y del disefio del esfierzo.
(C_:) Diséﬁo de la Fundacién
Se asur;lié una capacidad poftante del suelo de 15 tf/m?

| Paré el sismo se acept6 un incremento de 30%.

Para el disefio de la zapata,

=]
|

Pu = -216"1;

= 144 T
M.,l_= 106TM | S M, = 0,91 T-M
Mg = 447TM B M, = 2,98 T-M

'Inc]uyendo sismo.

-

P, =1797T

731 T-M . -



M, =3,43 T-M

T | | | o
o -relleno  1,0x17 =170 tf/m?
T PR - . . . .
-hormigbn 025%x2,4 =060

1000

2,30 tf/m?

[ T Jese -aa = 15-230=1270 tm?

si bxh = 1,8x1,8m
824 1ffm?
440 (0,71 + 2,98)6 ' - .
= 1’2 i(’ = ) = 4,44 + 380
18 18 _ '
. > 0,64 tfm?

6 = 824<12700K

17,97 + (7,31 + 3,43)6
18 7 18
166~ 12,70x 1,3 OK

{‘,,,__,..._‘_.._.... "-i"” !_ :._._._...__I_.fj 0.6 4 1“}”72 .. )

= 555+ 11,05 = 166 tffm?

Gs

Vi MR o
1% N
N h: -
; P
, [
Sid=20cm

Chequeo al corte

+ _ '
U8+08 o5 4ar 1

Y o= 6,7_9
Vu

ve = —— < 1,06+fc
gbd .

4410x 15 w
ve = ——2"_ = 486 kgffem? < 15,36
085 x 80 x 20 s oo




o
|

" Calculo del re_fuerzo

1 2
0,6

5,71 x r2s3x 28
1,33 T-M/M

Mu  _ 133000x 15
#fcbd 2

0,9x210x 100x 20
0,00135 < pmin

Asmin = 0,0033 x 100 x 20 = 6,6 cm*/m

= 0,0264

19 12@ 150 o/direccién
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Y
180,180

. Y¥=46.0

4.5 'Y

T
R T1=0.46,0.4

CASA DEL GENERADOR
SYSTEM
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B
A
i &

FRAME

€SIl / SAPSO.

CASA DEL. GENERADOR

ELEM

ELT LOAD: DISTY
~ID COMB ENDI

4 .000

S L000
4,000 -

4.000

3 000
.000

ENT FORCES
 1-2 PLAKE AXIAL 1-3 PLANE AXIAL
SHEAR MOMENT  FORCE  SHEAR _ MOMENT TORQ
_ -21603.199 -3.713
~-B30.265 1057.706 3519.328  -4468.344
-830.245  -2243.275 3519.328 9608.967
' ~17515.199 -3.713
P -149463.602 -113.007
-616.319 783.738 -291.159 3428.567 '
~616.319 -386.828 - .001 3152.070
-616.319  -1681,539 322.041 3490,330
~11897.602 ~113.007
o -17949.535 ~402.853
-3553.339 7313.445 2698.251  -3432.913
-2940.139  -5673.511 2698.251 7360.090
: _ -14903.535 ' -402,853
o -11294.605 | -114.971
-527.297 670.295° -1020.713 4420,399
-527.297  -1438.892 ~394.373 1590.226
- - -B666.605 ~114,971
- -14344.953 _ -411.028
=3527.253 7339.924 2032.756  -2588.113
-2900,913  -5514.406 2032.756 5542.90%
' -11736.953 ' -411.028
o -21603.199 3.713
-830.245  1057.706 -3519.328 4448.344
-830.245  -2263.275 -3519.328  -9608.947
© ~17515.199 3.713
N -17441.199 _ ~-107.438
-629.048 802.821 -5570.151  10131.082
-629.048 = -1713.373 -4956.951 -10923.121
-14375.198 ~107.438
-17969.535 - 402.853
-3553.339 7313.445 -2698.251 3432.913
-2940.139 © -5673.511 -2698.251  ~73460.090
' -14903.535 ' 402.853
B . ~ -13825.294 -110.197
-540.299 = 489.787 -4966.196 . 9429.814
-540.299:  -1471.407 -4339,.856  -9182.291 .
: o ~11197.294 ~110.197
~14364.,953 411,028
-2032.756 2588.113

- - FIMITE ELEMENT AMALYSIS OF STRUCTURES PAGE 1
' PROGRAM: SAP?0/F ILE:CG.F3F

- =3527.253

- 7339.924

e



cs! / sSaAP9O - - FIMITE . ELEMENT AMALYSIS

CASA DEL GENERADOR

FRANE
ELT LOAD
ID COMB
1
2
4
5
{
2
.
4

ELEMENT

DIST
EMDY

4.000

4.000

OF  STRUCTURES  PAGE.

-

T

PROGRAM:SAP90/FILE:CG.F3F

FORCES
1-2 PLANE  AXIAL 1~3 PLAME A
SHEAR MOMEMT  FORCE . SHEAR MOMENT
-2900.913 . -5516.406 . . -2032.756 " -5542.909
‘ -11736,953 : E 411
3 _____________________________________ _————— o
: -21603.199 . 3
- B30.245  -1057.706 3519.328  -4468.344
830.245 ~ 2263.275 3519.328°  9408.967
—_— -17515.199 - 3
o - =14963.602 - 113
616,319 ~-783.738 -291.159  3428.567 -
616,319 384.828 001 3152.070
5146.319 1681.539 322.041 - 34%0.330
~11897.602 : 113
: . .. -18435.265 . ~397
-2307.971 - 5726.88% 2580.741  -3269.602
~1694,771 . -2278.599 ~ 2580.741 7053.361
C -11369.245 ' S =397
_ S -11294.605 . 114
527.297  -670.295 -1020.713 4420.399
527.297 1438.892 394,373 1590.226
o I T -B666.4605 ' S 114
. ~10754.947 S -406
~28459,657 5979.841 1912.727 -2421.302
~1833.317 -2606.107. 1912.727 . 5229.408
' ' ~8126.947 - ' 406
G e o e e o
-21603.199 o -3
830.245 -1057.706 -3519.328 4448.344
-830.245 2263.275 -3519.328°  -9608.947
-17515.199 o © -3
- Do -17441.199 _ 1107
629.048 -802.821 ~ -5570.151 ° 10131.082
429,048 . 1713,373 . -4956.951  -10923.121
. =14375.198 . 107
L _ - -14435.265 397
~2307.971 5726.88% -2580.741  3249.602
-1694.,771  -2278.59%9 . -2580.741  -70953.361"
- =11369.245 B L 397
_ _ . -13825.294 ‘ C110
540.299  -689.787 -4966.196 9429 .814, .
540.299 1671.4807 L -4339.856 . ~9182.291

S-11197.

2949

et

Jio

XIAL

- TORQ -
028"

713

713

007

.007
.284
.284
971

971

.256 .

.254

L7133

713

.438

.438

.284

.284

97

.197



ANALYSIS OF STRUCTURES - PAGE 3

L8l / SAPYO0 - - FIMITE- ELEMENT
' PROGRAM:SAP?0O/FILE:CG.F3F

. CASA DEL GEMERADOR

FRAME ELEMEMT FORCES

)

ELT LOAD  DIST 1-2 PLANE AXIAL 1-3 PLANE AXTAL
ID COMB  EMDI ~ SHEAR MOMENT  FORCE ~ SHEAR MOMENT  TORQ
5 .000 o -10754.947 . 406.254
.000  -2459.657  5979.841 -1912.727  2421.302.
4.000 -1833.317 -2606.107 -1912.727  -5229.608
- 4.000 - : - -8126.947 406.254
5 ____________________________________________ .
1 .000 ~-3519.328 ~54.843
.000  9141.439 ° -8832.437 -5.985 6.722
3.000 3911.439  10776.880 -5.985 -11.235
3.000 ' ~3519.328 -54.843
2 .000 - ~1320.906 -43.770
000  5746.044 -3231.848 108.807  =238.383
3.000  1808.544  8100.034 108.807 88.037
3.000 ' -2108.406 -43.770
3 000 . -2280.048 . ~343.904
L000  4991.509  -4773.102 -1323.079  1346.020
3,000 3054.009  8295.175 -535.579  ~1441.947
3.000 S ~2280.068 ~343,904
4 .000 _ -625.896 ~39.349
000 4137.398  -1496.446 111.875  -244.319
3.000 762.398  5853.247 111.875 91.307
3.000 - © -1430.271 -39.349
5 .000 ~1605.612 345,936
.000 5409.551  -5113.584 -1350.494  1374.035
3.000 2034.551 46052.549 ~546.319  -1471.483
3.000 o ~1405.612 -345.936
6 ____________________________________________
1 .000 -3519.328 56.843
[000 -3911,439 © 10776.880 5.985 -11.235
3.000 -9141.439 -8832.837 5.985 6.722
3.000 ' ~3519.328 56.843
2 .000 : _ -3170.586 41.494
000 -4058.614  B065.286 117.785  ~104.889
3.000 - -7996.114 -10016.807 117.785 248,445 ‘
3.000 . . -3958.084 41.496
3 .000 . ~2280.068 343.904
.000  -3054.009 © B295.175 535.579  -1441.967
3.000  -4991.509 -4773.102 1323.079 -~ 1344.020
3.000. s ' -2280.068 343,904
4 000 R -2515.212 37.086
000 . -3060.684 - 5817.754 119.572 - -105.754
3,000 -8426.798 119.572 252.942

~46435.4684°

Crea=df



€SI / SAFP9O
CASA DEL GEWERADOR
FRAME ELEH
pIST

(EMDI
3.000

ELT LOAD
ID COMB

5 ©.000
-000
3.000

3.000

-~ FIMITE ELEMENT

EMT

1-2 PLANE

SHEAR

-2034.551
-5409.551

6052.589
~3113.584

FORGCES

7 —-—'-—-—'---"-"---'—'-——————--————————--———. ———————————— .

O™

?161.439 -

3911.439

5746.044
1808.544

6750.649
2813.14%9

4137.378
762.398

31463.530-

1788.530

-3911.439
-9161.439

-4058.4614
-7996.114

-2813.149

-4750.649

~3040. 684

-4809.660
| 5618.431

'10776.880
-8832.437

-

-8832.437
'10776.880

-3231.848 -
' 8100.034

-6473%.554
7870.145

~1494.446
5853.247

8065.286
10016.807

7870.145
-6475.554

©5817.754

ANALYSIS -OF STRUCTURES = PAGE 4
PROGRAM: SAPF0/F ILE: CG.F3F

AXIAL 1-3 PLANE . AXIAL
MOMENT . FORCE  SHEAR “MOMENT TOR®
-3319.587 : 37.046
-1605.612 _ : 345,936
546.319 - -1471.483 :
1350.494  1374.03% .
-1605.412 ' 345.936
.~3519.328 _ 54.843
5,985 L -§.722
5.985 11,235 _
-3519.328 56.843
-1320.906 _ : 43.770 .
~108.807 238,383
-108.807 -88.037 -
-2108.406 - 43.770
. =2998.923 _ -258.4639
. -1314.101 1335.938
~526,601  -1425.115
-2998.923 ©~258.639
-625.896 B 39.369
-111.875 244.319 '
~ ~111.875 L -91.307 _
- -1430.271 L 39,369
~2339.871 . _ '—269.520
T -1382.997 . 1345.392
-538.622 -1457.037
-2339.871 : ~269.520
-3519.328 _  -56.843
' . -5,98% 11.235
- -5.985 o =6.722 _
-3519.328 -54.843
. -3170.586 o 41,496
-117.785 104.889 .
-117.785 -248.465
~3958.086 ' . -81.496
-2998.923 ; : 258,639
526,601 -1425.115
1314.101 1335.9389 -
-2998.923 - : 258.639
2515.212 - . .. =37.006
-119.572 1 105.754
SENT P RN




c

5.1

CASA DEL GEMERADOR

FRA

ELT
ID

LOAD

/ SAPSYO

ME ELEMN
DIST
ENDI

3.000
3.000

COMB

5  ..000
000

3.000

3.000

ENT
_ 1-2 PLAME AXIAL 1-3 PLANE _
- GHEAR " MOMENT . FORCE  SHEAR MOMENT
-6435.684  -B426.798 -119.572 -252.962
' -3319.587
-2339.871
~1788.530 5618.431 538.622 ~1457.037
-5163.530 - ~4809.660 1342.997 1365.392
-2339.871 -
-824.260 _
3937.500 -2238.714 - .000 -3.009
-.016 2190.974 . 000 -3.00%
~3937.500 -2238.714 .000 -3.009
-824.260
-725.126
2953.125  ~1682.813 -590.625 351.390
-.012 1639.452 .002 -313.043
-2953,125 -1482.813 590,625 351.390
~725.124
: ~-1208.820 _
4516.344 -5194.277 418.182 -943.167
-.012 2574.145 418.182. 495,812
-1389.906 . 1838.2046 418.182 938.654
: -27.570
-4639.172
- 2331.250 ~1442.973 -603.281 359.290
~.010 1404.483 .002 -319.401
~-2531.250  -1442.973 403.281 359.290
' -639.172
: : -1133.231 _
4127.966  -5031.725 . 427.143 ~9463.007
' -.010 2541.654 427.143 604,315
-934.534 . 2153.497 427,143 959.138
' : 73.332
L . ~11,971
1638.000 - -325.229 .000 T.000
-.007 1517.521 000 . 000
-1438.000 -325.229 . .000 .000
- -11.971
: -8.978 :
1228.500 -243,921 ~245.700 192,627
-.005 1138.141- .00l -83.484
-1228. 500 ~243,921 245,700 192,927
~8.978 '

FORCES

fj?i

FIHITE ELEMENT AMNALYSIS OF STRUCTURES PAGE S

PROGRAM:SAP90/FILE:CG.F3F

AXIAL
TORQ

-37.045

269.9520

26%.320

.000

. 000

. 000

-000

-17,033

-17.053

.000

. 000

-17.419

-17.419

.000

. 000

.000

. 000



CS1 7/ SAP9O

CASA DEL GENMERADOR

FRaAaNME

ELT LDAD

ID Con

B

3

ENT FORCES
1-2 PLANE - AXIAL 1~3 PLANE
SHEAR MOMENT - FORCE  SHEAR MOMENT .
. -254.4678 . :
1415.3%4 -564.433 . 000 ,000
-.005 1170.128 .000 .. 000
-1041.606 176.590 L000 000
- 236.722° . - - :
. -7.6%96 _ _
1053.000 -203.482 -250.945 L187.061
-.004 981.143 . C 001 ~-B5.275
-1053.000 ~203.482 . 250.945 197.061
' _ ~7.696 =
-  ~258.661 _
1243.899 -£33.004 .000 000
-.004 1020.077 000 - .000
~842.101 226.040 . 000 . 000
- 243.269 S
1] — e e e
o : -824.260
3937.500 ©-2238.714 ~.000 13,009
-.016 7190.974 .000 3.009
-3937.500 - -2238.714 .000 S 31009
S : -824,260 3
-511.244 , :
2953.125° --1475.258 -590.625 355.903.
-.012°  1647.008 L002 . - -308.550
-2953.125 - ~1475.258 590,425 385,903
~511.264 -
: ~1208.820 ' o
4516.3468  -5196.277 -418.182 43,167
~.012 2574.145 -418.182 -495.812
~1389,904 1836.206 -416.182 -938.650
' “w27.,570 o
, -420,727 o
2531.250 -1435.255 ' -603.281 363.159
-:010 1412.401 =002 +315.532
-2531.250 -1435.25%" -603.281 363.159
: ' -420.727 :
: : . -1133.231 . : R
4127,966 - -5031.725 -427.143 . 963,007
-.010 2541.654 - -427.143 -404.315
-934.534 2153.497 oL =627.143 - -959.138
Ct=am3

ELEN
DIST
EWDI

.000
L0000
2.592
4,500
'4.500.

. 000
000
2.230
4,300
4.300

<000
L000

- 2.658

4.500
4.500

=~ FINITE ELEMENT ANALYSIS

OF -STRUCTURES  PAGE &
PROGRAM: SAP0/FILE:CG.F3F

AXIAL

"~ TORQ

000

000

. .000

-000

. 000

.000

000

.000

000

-000

17.053

17.053

000

.000. -

17.419

17.419 . .



.Ls1 7/ SAP9O0O - -~ FINITE ELEMENT AMALYSIS OF STRUCTURES PAGE !
' ' "SAPY0 _FILE:CG/SAPCOM _FILE:CGCOM.CON
CASA DEL. GEMERADOR

COMTROL DATA

EXECUTION MODE - - - = = = = = = = = - o

CODE TYPE - - =~ = = = == = ===~ = 1 (ACI 318-89)
ELEMENT PRINT SUPPRESSION FLAG - - - - 0
MUMBER OF IMTERACTION CURVES - - - - = 5
HUMBER OF POINTS PER CURVE =~ - - - - - IR §
CURVE PRINT SUPPRESSION FLAG - - - - - | 0
TYPE OF UNITS - - - I - - - - it

COLUMN PRINT SUPPRESSIUN FLAG - = == = 1
BEAN PRINT SUPPRESSION FLAG - - = - - - 0
INTERACTION CAPACITY RATID CUTOFF - - - . 0005

»

=23



Cs1 7/ SAP9O - - FINITE ELEMENT ANALYSIS OF STRUCTURES PAGE 2

caSA DEL GEMERADOR

L IVFE & DEAD LOADS

L.OAD

o ry

LIVE LOAD
il
Y
b
M

SAP90 _FILE:CG/SAPCOM _FILE:CGCON. COM

DEAD LDAD
: Y
M
N
M

| ~x2—1féiiﬁf




st 7/ S AP 9 0 - - FINMITE ELEMENT AMALYSIS OF STRUCTURES PAGE 3

CASA DEL. GENERADOR

SAP?0_FILE:CG/SAPCOM_FILE:CGCON.COM

LOAD COMBINATIOHW MULTIPLIERS

COMBIMATION — COMDITIOM
: 1
1

2.
z
1
2
3
3
1
2
4
4
3
3
5
1

®

' FACTOR

1.400
1.700

1.050"
1,275
1.400

1.050

1,279

1.400

700
1.430

.900
1.430

[ 237



C&61. / SAPY9O0 - - FINITE ELEMEMT

£ASA DEL GEMERADOR
SECTION PROPERTY .DATA

COLUMM-TYPE SECTI10M PROPERTIES

‘PROP  SECTION SECTION DIMENSION DIMEWSION  ~ COMCRETE

=3

1D TYPE SHAPE 13 © T2 COVER

S - {m} ' {m} {m?}

3 R RR-3-3 .6000 L6000 - .06000
./'53f3& :. %

ANALYSIS O0OF STRUCTURES PAGE
SAP?O_FILE:CG/SAPCUN~FILE:CGCOH.CON'

BAR
" AREA
{m}

- 000000

4



el 7/ SAP9O - - FINMITE ELEMENT  ANALYSIS OF STRUCTURES PAGE 5
' SAPP0_FILE:CG/SAPCON FILE:CGCOM.CON

CASA DEL GEMERADOR

SECTI!IOH PROPERTY DAaTA

BEAH—TYPE SECTION PROPERTIES

PROP  SECTIDN DEPTH WIDTH SLAB WEB TOP BOTTOM
‘1D TYPE . 13 T2 THICK WIDTH . COVER COVER
{(m} {im>» {m} {m} {m} {m}

1 R . .6000 .4000 .00000 .00000 .04000 .06000

R L6000 .4000 L 00000 .00000. L04000 .06000



CS1 / SAPYO - - FINITE ELEMENT ANALYSIS OF STRUCTURES PAGE 6

CASA DEL .GEMERADOR

MmaTERTAL PROPERTY"
PROP MATERTAL MoDULUS
1D - TYPE ' E
_ : {Kg/sqm}
3 € .2100E+410
2 ~C W 2100E+10
2

 1?3

c .2100E+10

SAP?OHFILE:CG/SAPCDH_FILE:CGCDH.CUN

DATA
YIELD STREMGTH
FY .~ FC
{Kg/sqm} {Kg/sqm}
L420E+408 J210E+07
L420E+08 L210E+07
"L 420E+08 .210E407

[~2~%6 -

T OYIELD

£YS

{Kg/sgm}

. 2BOE+0H

. 280E+08
- .280E+08

STRENGTH

o FCS
{Kg/=qm?}
L210E+07

L210E407

.210E+07



CsI o/ S A P90 - - FINITE ELEMEMT AMALYSIS OF STRUCTURES PAGE 7
o e : SAPSO_FILE:CG/SAPCON_FILE:COCOM,CON
 CASA DEL GENERADOR

FRANME ELENMEMT  DESIGHN DAaTA

t ELT  ELT PROP FACTOR FACTOR FACTOR FACTOR FACTOR
ID  TYPE 1D DG33 ps22 DB33 DB22 FOR LL
1 1. 3 1.000 . 1.000 .000 000 1.000
2 1 3 1.000 1.000 © L0000 .000  1.000
3 1 3 1.000 1.000 L000 000 1.000
4 1 3 1.000 - 1.000 ~.000 .000  1.000
5 1 1 1.000 1.000 .000 .000  1.000
3 1 1 1.000 1.000 . 000 .000  1.000
7 1 1 1.000 1.000 .000 .000  1.000
8 1 1 1.000 1.000 .000 .000  1.000
? 1 1 1.000 1.000 .000 .000 1.000
10 1 2 1.000 1.000 .000 .000 - .1.000
11 B 1 1.000 . 1.000 .000 L0000 1.000



+b

Cs1 / SAPOO - - FINITE ELEMENT ANALYSIS OF STRUCTURES PAGE 8
| : T GaP90_FILE:CG/SAPCOM_FILE: COCOM.CON-
CASA DEL GEWERADOR - T

SAP9O0 FRAME ELEMENT DATA

ELT  JOINT  JOIWT ELEMENT
ID EMD-I  END-J LENMGTH
{m>
4.000
4,000
4.000
4.000 .
3.000 -

3.000
3.000
3.000
4.500
4.500
4.500

PR T« T e o LW I < SIS L R~ N SV AV o]
O DO B N e
— —

OOV OO NN NW

—
—

o qeaegl



cs51 7/ 5 AP 9 0 - - FINITE ELEMENT AMALYSIS OF STRUCTURES PAGE 9
: S ' SAP90_FILE:CG/SAPCON_FILE:CGCOM.COM
. CASA DEL GENERADOR - :

P-M DESIGM OF COLUMM-TYPE ELENEHTS (ACI 318-89)
CELEM STATH REBAR <LC> <---DESIGH PDIHT~~v><DESIGN FACTORS><~--FAILURE POINT-->
1D LocC _ P° M33 ° mZ22  DB3 DB22 PC  MC33  mC22
~ {m}{sgecm} {1y (O-m> {T-m} (1 {T-o}  {(T-m}
1 - . o - _
.00 36.0 < 5 13 7 3 1.00 1.00 13 7 3
4.00 36.0 < 5> 13 & - & 1 1.00 1.00 13 6 6
2 ' ' : :
© .00 36.0 < %> 13 7 3 - 1,00 1.00 13 7 3
4.00 36.0 < 5 13 4 6 1.00 1.00 13 6 6
3 ' -
.00 36.0 <5 9 6 2 1.00 1.00 9 é 2
4.00 36.0 ¢ 9 3 5  1.00 1.00 9 3 5
4
© .00 36,0 < 5> 9 62 1.00 - 1.00 9 6 2
4.00 36.0 < 5> 9 3 5 1,00 1.00 9 3 5
o
(fghys



51 s SAP9O - - FINITE ELEMEWT ANALYSIS OF STRUCTURES PAGE 10
: = SRR SAP90_FILE:CG/SAPCON_FILE:CGCON.CON
CASA DEL GEHERADOR . ' : ' '

SHEAR DESIGN OF COLUMN-TYPE ELEMENIS (ACI 318-8%)

ELEM SECTION SIZE SECTIOM STATM <SHEAR ALONG 2-2 AX1S»<SHEAR ALONG 3-3 AXIS>
ID T3 X T2 . SHAPE LOC - Av <C> v22 PU AV <LC> - V33 PU
: {m} {m3> {m} {sqcm/m} (T} (T} {sgem/mY” (T} (73
1 .60 X .40 RR-3-3° : ) S
' .00 19.93 < 0> - 26 20 19.93.< 0> .26 20
: 5 C 4,00 19.93 < 0> 26 20 .19.93 < 0> 26 20
2 .60 X .60 RR-3-3 : : o
\ .00 - 19.93 < 0> 26 - 20 19.93 < 0> 26 20
. : _ C 4,00 19.93 < 0> 26 20 19.93 < 0> . 26 20
3 .60 X .40 RR-3-3 _ o ' :
' ©.00 19.93 < 0> 26 20 19.93 < 0> 26 20
C 4,00 19.93 < 0> 26 20 19.93°<C 0> 26 20
4 .40 X .40 RR-3-3 . I ‘ :
S .00 19.93 < 0> 26 20 19.93. < 0> 26 20,
4,00 19.93 < 0> 26 20 19.93 < 0> 26 20

~

/-)s¢¢ :



£S51 7/ SAP9O - - FIMITE ELEMENT ANALYSIS OF - STRUCTURES PAGE 11
SAPYO_FILE:CG/SAPCOM_FILE:CGCON.COM

CASA DEL GEMERADOR

FLEXURAL aMD SHEAR DESIGN OF BEAM-TYPE ELEMEMTS {ACI 318-89)

ﬁiﬁ ELEM SECTION SIZE STATM ¢~-----REQUIRED REIMFORCING------ ¢-DESIGH FORCES-»
ID WIDTH X DEPTH  LOC TOP <LC>  BOT <LC>  SHR <LC> -M33  +m33 V22
{m} Am3 {m} {sgqcm} {sqcm} {sgem/mYy {T-m} {T-m3 {T3
5 .40 X .60 _
0D - 7.23 < 1> 7.23°< 0> 17.24 < 1> ] 4 27
.75 0 7.23 € 1> 7.23 < 0y 146.22 < 1> 2 3 21
1.50 7.23 < 0> 7.23 < 2> 15.20 < 1> 2 4 20
2,325  7.2%3 < 0> 7.23 ¢ 1> 14.18 < 1> 2 7 18
3.00 7.23 < 0> 7.23 < 1> 13.15 < 1> 2 11 17
6 40 X 40
CL00 . 7.23 < 0> 7.23 < 1> 13.15 < 1> 3 11 17
75 .7.23 < 0> 7.23 < 1> 14,18 < 1D 3 7 18
1.50 7.23 < 0> 7.23 < 1> 15.20 < 1> 3 3 20
2.25  7.23 < 2> 7.23 < 0> 16.22 < 1> 4 3 21
. T 300 7.23 < 2> 7.23 < 0> 17.24 < 1> 10 5 22
7 .40 X 60 .
00 7.23 < 1> 7.23 < 0> 17.24 < 1> g 4 22
J75 - 7.23 < 1> 7.23 < 0> 16.22 < 17 2 3 21
1.50 7.23 < 0> 7.23 < 2> 15.20 < 1> 2 4 20
2.25 7.23 < 0> 7.23 < 1> 14.18 < 1> 2 7 18
3.00 7.23 < 0> 7.23 < 1> 13.15 < 1> 2 11 17
8 40 X .60
00 7.23 < 0> 7.23 < 1> 13.15 < 1> 3 11 17
_ L75 0 7.23 < 0> 7.23 < 1> 14.18 < 1> 3 7 18
_ ' ' o 1.50 7.23 < 0> 7.23 < 1> 15.20 < 1> 3 3 20
o : C2.25  7.23 < 2> 7,23 < 0> 16.22 < 1> q 3 21
: - 3,00  7.23 < 2> 7.23 < 0> 17.24 £ 1> 10 5 22
: ' g .40 X .60 '
OO0 7.23 < 3> 7.23 <. 0> .9.80 < 1> 5 3 13
1,13 7.23 < 0> 7.23 < 1> 8.27 < 1> 1 1 11
2.25 7.23 < 0> 7.23 < 1> 6.74 < 1> 1 ? 9
3.38 0 7.23 < 0> 7.23 < 3> B.27 < 1> i 3 11
: 4.50 7.23 < 1> 7.23 < 5> 9.80 < 1> 2 -2 13
10 .40 X .60 '
: 00 7.23 < 3> 7.23 < 0> 8.02 < 1> 1 0 10
1.13  7.23.< 0> 7.23 <'1» 7.38 < 1> 0 1 9
2.25 7.23 < 0> 7.23 < 1> 46.74 < 5> 0 2 g
3.38  7.23 € 0> 7.23 < 1> 7.38 < 1> 0 1 9
: S _ 4.50 7.23 < 1> 7.23 < % 8.02 < 1> 0 0 10
11 .40 X .60 : _ -
' 000 7.23 < 3> 7.23 < 0> 9.80 < 1> 5 3 13
1.13 7.23 < 0> 7.23 < 1> 8.27 < 1> 1 1 11
02,25 7.23 < 0> 7.23 < 1> 6.74 < 1> 1 2 g
3.38  7.23 < 0> 7.23 < 3> B.27 < 1> 1 3 11
"a4.5¢ 7.23 < 1> 7.23 < 5> 9.80 < 1> 2 2 3
e o eame
-_-¥Q—; . . S
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13 Utilidad.
) Célculo de Conductg.a_res. _
1.  PANEL DE ALUMBRADO “A”
CARGA TOTAL (VA) = 37.68‘0_ VA
37680 VA
T V3x220V
=989 Amp

Del catalogo de “CABLEC”, se requiere un cable 2 x (4 x4 AWG)
: ocable 4Cx22mm’x2

" Caida de voltaje:

AV (%) =K xKVA x L (m)

{ver prékima tabla)

440
=K, - K. x4
Ko (220) X

.- 469 4
AV (%) = —-2-)(10 x4x3768KVAx26m

=0,92% (El calibre 4 AWG del cable es adecuado)

2. PANEL DE ALUMBRADO
Carga total (VA)_ =14240 VA

14240 VA

2T = 374 Amp.
Bx220V P

Del catalogo de “CABLEC” se requiere un cable 4x4AWGo
cable 4C x 22 mm®

_ _'./,‘3'../ |
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Caida de voltaje:
AV (%) =4,69x10"x4x1424KVAx27Tm
" =0,7 % (al calibre 4 AWG del cable es adecuado)
3.  PANEL DE ALUMBRADO “C”
Carga total (VA) = 4.500 VA

[= A500VA g Am
V3x220V S AP

Del Catalogo de “CABLEC"’, se requiere un cable 4 x 14 AWG
pero se utilizard cable 4 x 12 AWG

cable 4C x 3,5 mm®
La caida de tension:

AV (%) =304x10"x4x45KVAxTm
| =0,38% El cable 12 AWG es adecuado

4.  ALUMBRADO EXTERIOR

 Se usan luminarias de 400W (450 VA)



Caida de tension:

SKVAxI '“KVAVlrtualxlg
10x450 + 23x450 + 41 x 450 + 59x450 + 81 x 450

KVAvit. =
v 81
- 450x214VA-m - 1189 VA
_ : 81m
Para cable 10 AWG:
K —(440){ 3]2 = 12
: 220

AV (%) =1837x10"x12x 1,19 KVAx 8l m_
=2,12% (el cable 10 AWG es adecuado)

Entonces el conductor es: Cable 2x 10 AWG 6
' " cable 2C x 5,5 mm*
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