


MEMORIA DE CÁLCULO 

PROYECTO PARA EL SISTEMA DE 
CAPTACIÓN Y UTILIZACIÓN DE AGUAS 
PLUVIALES PARA LA CASA DE LA CULTURA 
JURÍDICA DE COLIMA, COLIMA. 



DISEÑO DE LOSAS DE ACUERDO A LAS NTC DEL RCDF TABLERO DESFAVORABLE CISTERNA 

a1' 

o2' r~,-~ 
tl1tolado COltO 

Carga total W = 1950.00 kg/m2 

Calculo del peralte mlnlmo 

Peralte minimo dmin 

Factor de correccion k 

Peralte mlnimo corregido dmin 

Peralte redondeado d 

Recubrimiento r 

Peralte total h 

Carga utlma Wu 

Diseno por flaxlon 

Relacion de claros m 

Porcentaje min pmin 

Separacion maxima 

signo Claro Coef MU 
kg/m 

Corto lnt 510 622.44 
Largo int 0.00 
Corto 270 389.93 
Largo ~o 317.72 

+ Corto 540 779.85 
+ Largo .,430, 620.99 

REVISION POR CORTANTE 

Cortante actuante Vu 

Cortante resistente VR 

Vu 

Borde 

a1 = 
a2= 
a1 ' = 
a2'= 
Peri metro 

Condlclon da Longitud 
L (m) apoyo ajustada 

2.00 discontinuo 2.50 
2.30 continuo 2.30 
2.00 discontinuo 2.50 
2.30 continuo 2:30 

per= 9.60 

Losa se colara monollüea con sus apoyos 

TIPO DE TABLERO: DE BORDE ce DISCONTINUO 

Concreto re = 250 Kg/cm2 
re = 200 Kg/cm2 
r·c = 170 Kg/cm2 

Acero Fy = 4200 Kg/cm2 

= per/300 "' 3200Q; cm 

= 0.032 z:: 1~06641 

= kxd min • 4.4737' cm 

= = 12 cm 

= = 3 cm 

= d + r • 15 cm 

= Wx1.4 :::: 2730· kg/m2 

: a1/a2 = 0.87 

= = 0.0025 

50 cm 
} Smax= 3.5h = 52.5 cm 30 

2.5d = 30 cm 

KA = Mí/(FRbd2f'c) 

KA q p p rige As sepvar 
cm2 no.3 

0.00028 0.00028 0.00001 0.00250 1.52 46.57 
0.00000 0.00000 0.00000 0.00250 0.00 
0.00018 0.00018 0.00001 0.00250 0.96 74.33 
0.00014 0.00014 0.00001 0.00250 0.78 91.23 
0.00035 0.00035 0.00001 0.00250 1.91 37.17 
0.00028 0.00028 0.00001 0.00250 1.52 46.68 

ie dejan VO!l. 13 o.e. 15.00 cm LECHO INFERIOR Y SUPERIOR 

= 1~2;63 kg 

= 6,788.23 kg 

< VR O.K. 
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§gctlon Pr0Qtrtl11 

"""' MCllllll "'" ... ... .1 ...._. 
cc:m'1 {cm') tcm'l ccm'I 

2 A.el O.lOI0.20 eoooaa 20E l 45E l 47E 3 CONCRETE 
4 A.el 0.2DI0.20 400 0llO 1l.lE 3 tJ :se 3 Z2.5E 3 CONCRETE 

Plll! Thlckn111 

"""' -A 1 NoOIB -e -D ...,._ 
(cml (cm) (Cftl) tcm1 

3 20oaa 1 2DOllO 1 20 000 1 20000 1 CONCRETE 

1•11~ Yzld ~11!1 
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1 
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LAICI Mili ltL Mu ltL Mlnlt lluJt MlnY lluY 

CllTcmn'I ·[mi 1m1 (m) l"'l [111} ""' .CJ.450 0000 0.000 . 
.0450 2.300 uoo . 

§glfwglght : 1 MU~RTAS 

g '-1 
· 1000; 
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Pl1t1 Load1 : 2 VIVAS 

""" ¡y,. Dino-. F• Fii Xt Yt ll2 n 
(ni) (ni) {ni] (ni) 

17 CON Mlan GY ·UOO . -0.llOO .().400 . 
CON MIDn GY -0.5CICI . -0.llOO 0.800 . . 
CON MIDn GY -0.500 . O.llOO -0.400 -
CON Mlan GY -0.500 . º·- o.eaa . . 

11 CON MIDn GY -0.500 -0.llOO -0.400 . . 
CON MIDn GY -0.500 . .a.eco oeaa . 
CON MIDn OY .().500 . o.eao .0.400 . 
CON Mlan GY -0.500 - D.llOO uoo . .. CON Mlan OY .().500 - -0.IOO .0.400 . 
CON MIDn aY -0.5CICI . -0.IOO O.IDO - . 
CON Mlan GY .0.500 . o.eaa .0.400 . 
CON Mlan GY -0.500 . o.eco O.llOO . -

70 TRAAmrVmZ l -1.000 •t .000 . . . 
' 71 TlWVTan/ln2 l t.000 t .000 . . - . 

12 TIWMTanlln2 l t.000 t .000 - . . 
n tfWMTan/ln2 l t.000 t .000 . . -
74 TlWVTanlln2 l ·1.000 •t.000 . . . 
75 TIWMTcmn2 l ·1.CIClll . t .000 . . . 
71 TlWVTcMll2 l ·t.CIOll -t.000 . . . . 
11 tfWMTan/ln2 l -1.000 ·1.000 . . . . 
78 TlWVTCIMnZ l t .000 t .000 . . . 

Floor L:o1d1 : 2 VIVA§ 

Laed 1-HL l MuHL 1 11111 X 

1 
MuX 

1 
-y 

1 
llaY 

1 tuTGMn'I (nll (n1J (m) (ni) (mi (mJ 

1 .O.IDO 1 2.300 1 2.300 1 - 1 1 . 1 . 1 

Nod1 DIHl!c1m1!!!! .._ 
LJC X y lt R-..- rX rY rZ 

("'"') (rnml ("'"') (mmJ (°'81 (d19) 111181 
1 t :UUERTAS 0.000 0.000 0.000 o.ooa 0.000 .(IOllQ .().001 

2:VIVAS D.000 0.000 0.000 O.llDO Q.000 0.000 .0.000 
3:CCIMlllNATll O.OllO 0.000 0.000 0.llDO 0.001 .0.0llO .(1001 

3 t :MU!RTAS .Q.001 .OOOI .011112 0009 .(IJIXI .(1.000 0.000 
2:VIVAS .0.004 .0.004 .0.001 O.OOI .0.000 0.000 o.aoo 
3:COM!llNA.TU .o.ooe -0.017 .0004 0.011 .0.001 o.aoo 0.000 

11 !:MUERTAS 11.000 0000 11.000 0.000 .0.000 o.aoo .().001 
2."VIVAS 0.000 O.llDO o.aoo O.llDO -0.00ll 0.000 .o.aoo 
3:COMllNl.Tll D.000 OOllll 0000 0.000 .(1.001 0000 -0.001 

12 tMUERTAS .0.001 -0.0lll o.om O.OOI 0.000 o.aaa 0000 
2:VIVAS .0.005 -0.004 o.om 0.007 0.000 -a.aaa 0.000 
:S·COMBINATll .O.OOI .()011 0.005 0.020 O.IXll .aaaa 0.000 
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No~! 011~11c1m1nl1 Cont .. - LIC X y z - rlC rY ti; 

Cmml (mml (mm) (mml (dlgl (dlgl (dlgl 

13 1:MUiRTAS 0.000 D.000 DOOO 0.000 0000 0000 0001 
2:VIVAS 0.000 D.DOO D.DOO D.000 O.DOO .0.000 O.DOO 
l:COMBINATll D.000 0000 0000 0000 0001 0000 0001 

14 1:WERTAS 0.001 .O.OOll .0.002 0.00ll .0.000 0.000 .0.000 
2:VIVAS 0.004 .0.004 .0001 0.008 .0.000 -0.000 -0.000 
l:COMBINATll o.ooe .0.017 .0004 0.011 .0001 -0.000 .0000 

18 !:MUERTAS 0001 .()OOll 0.002 D.D09 0000 -0.000 .ODOO 
2:VIVAS o.cm .0.004 D.DDZ D.DD7 D.000 0000 .0.000 
l:COMlllNATll oooe .0011 acm D.O:ZO D.001 D.000 .0.000 

17 !:MUERTAS D.000 0.000 O.DDD DJIOO .0.000 .0.000 0.001 
2:VIVAS 0000 0.000 0.000 D.000 .0000 -0.000 0.000 
3 COMBINATI< 0.000 11000 0.000 0.000 .0001 .0.000 0001 

11 !;MUERTAS 0.000 0.000 0.000 D.000 0.001 -0.000 .Q.000 
:tVIVAS 0.000 D.000 0.000 0000 0000 0.000 .O.DDD 
3:COMBINo\TII CUIDO DJIOO D.000 0.000 0.001 -0.000 4UIOO 

11 UIVERTAS 4000 .Q.llOll .0.001 DOOI .0.000 .0.000 .0.000 
2:111Vo\S .0.001 .0.002 .0.002 O.DDl .0000 .0000 O.DDD 
l:CCMlllNATII .0.002 .0.014 .0003 0.011 .0.000 .0.000 0000 

20 1:1.IUERTAS 0000 0.000 0.000 0.000 .Q.001 0.000 .O.DOO 
2:VIVAS 0.000 0000 0000 0000 .0.000 .0000 .0.000 
l COMlllNATll 0.000 O.DOO 0.000 O.DOO .O.GOi 0.000 .0.000 

21 !:MUERTAS .0000 .()OOll 0.001 o.ooe D.000 0.000 .O.DOO 
2:VIV"9 .O.GOi .0.DDl 0.003 0.004 0.000 0.000 0.000 
3:CCMBIHATll .Q.002 .Q.015 D.004 0.018 0.000 0.000 0.000 

22 !:MUERTAS 0.000 0.000 0.000 0.000 0.001 0.000 0000 
2.VlllAS 0.000 0.000 D.000 O.ODD 0.000 .0.000 0.000 
l:CCMlllHATll 0.000 0.000 OCIOO 0.000 0.001 0.000 0000 

23 !:MUERTAS D.000 .o.ooe .0.001 O.OOI -0.000 0.000 0000 
2:VIVAS D.001 -0.002 .0.002 0.003 .0.000 D.000 .0000 
3:COM!llNATll 0.002 -0.014 .o..cm D.011 .0.000 O.CIOO .0.000 

24 ! ;MUERTAS 0.000 0.000 D.000 0.000 .0.001 .0.000 0.000 
2:VIVAS D.000 D.000 0.000 0.000 .0.000 0.000 DOOO 
3 COMBINATll 0.000 D.000 O.DOD 0.000 .0.001 .0.000 0.000 

25 U.IUERTAS 0.000 .o.ooe 0001 O.OOI 0.000 .0.000 D.000 
2:VIVAS 0.001 .O.DDl o.cm D.004 D.000 .0000 .0.000 
3 COMBINATll 0002 .0011 OQM 0.011 0.000 .0.000 .0.000 

STAAIJ.Pra lar~~ 2007 
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!UTDMn'I CMTllMll'I tMTDMn'I (UTaMn') [MT~) MTanmlln UTanrnlm IMTanrnlm 

17 !:MUERTAS D.lm .0000 l,415 2.'81 -0,000 .0001 .0004 D.ODO 
2:VIVAS D.11112 .0001 3.524 5.1131 .0Dl5 .0.004 .O.Dll5 0.000 
3:CCMlllNAT11 0,134 .0.001 Ue5 11.240 -C.021 .ODDll .0.013 0.000 

ee UllJERTAS 0.000 .0.000 "°' 1.055 0.000 4000 .0.001 .0000 
2:VIVAS .0.000 .0000 3907 3.1159 .o.oaa .o.mi .0004 0.000 
l:COM!llHATII D.000 .0000 ua:z 1.1100 .Q.000 .0.11111 .0.1117 .0.000 

• !;MUERTAS .0-033 .0.000 1.485 2.3911 0.000 .O.IXl1 .0.004 .0000 
2.'VIVAS .O.Dll2 .C.001 3.524 5.1131 0.015 .0004 .ocm .0.000 
3:COM81NATII .0.134 .0.001 ,., 11.240 0.021 .0.DDll .0.013 4000 

711 l :UIJERTAS 0.000 0,12l -3.715 -4.115 0000 0.001 D.C01 0.000 
2.'VIVAS D.IXl2 D.011 ·1.1135 ·1.414 D.014 ooa:z D.OOS .O.OOD 
3:ca.t81NATII 0.003 D.111 -1.713 ·7.110 D.Dtt o.cm 0.017 .0..000 

71 l .MIJERTAS .O.C01 0,101 ·2.213 ·1.425 0.111 0001 ODDll 0.001 
2:VIVA5 .O.C07 0.1123 0.lm .un º™ .0.001 0.004 .0.000 
3:ca.tBINATII .0.11211 D.174 -3.123 ·1l.57J 1.303 0.000 0.011 0.001 

72 l:MIJERTAS 0.000 0.111 -2.241 .e.w 0.000 o.oa:z 0.007 .c.oaa 
2:VIVAS 0.000 0005 0.291 -2.411 .0.000 ooa:z 0.004 .0.000 
3'COMBINATll DJUJ D.11:1 -2.7112 ·12.74' .0000 O.CID5 0.015 .0.000 

73 1.llUERTAS O.D07 0.101 -2.m •7.425 -0, 1'7 O.OIJ1 o.oae .0.001 
2.VIVAS O.C07 0.1123 O.lm .2.2911 •™ .0.001 O.IJD4 0.000 
3:COMBIHATII 0.020 0.174 -3. 123 -13.511 -1.JOl 0.000 0.011 .00!1 

74 1 MUERTAS 0.007 .0.101 -2.2113 .7,425 0.111 .0.001 .o.oae .0.001 
2.VIVAS O.DOI .O.D25 0.1119 ·1.142 0.111 0.001 .0.004 0.000 
J:ca.t81ru.TI1 0.019 .0.171 -2.81 ·12.lm UQ -0000 .ooie .0001 

75 1:11UERTAS -0000 -0.111 -2.241 .e.w .0000 .o.oa:z .O.lll7 .0.000 
2.'VIVAS -0.000 .0.004 0.4311 ·U211 0.000 .o.ca:z .0 004 0000 
3:ca.tBllUITIC .(1.000 .0.111 .UJ7 ·11 .920 .(1000 .o.cm .0.015 ODOO 

71 !:MUERTAS .0.007 .0.101 .;ua •7.425 .C.1'7 .0001 .O.DOI 0.001 
2:VIVM .O.DOI .0.025 0.1111 ·1.142 .0.111 0.001 .0.004 .0.000 
3:CCMlllNATII .0.011 .0.171 ·2.81 ·12.193 •1.24> .0.000 .0.011 0.001 

77 1:MIJERTA5 0.000 .0.000 .0.000 .0.010 0.000 O.C07 0.012 .0.000 
2.'VIVAS .0.000 o.am .0.000 .o.aa:z 0000 o.ca:z O.IJD4 .0.000 
3:COMlllNATII 0.000 o.aa:z .0.000 .0.017 0.000 0.013 0.022 .0.000 

71 UllJERTAS .0.000 .o. 123 -3.715 -4.115 .0.000 .0.001 .0.007 0.000 
2.'VIVM .0.IXl2 .0.011 ·1.035 -1.414 0.014 .o.cm .o.cm 0000 
3 COMBINATII .OOCl .0.111 .e.7113 •7.110 0.019 .C.OD5 .0.017 0.000 

79 l:MIJERTAS .0.115:1 0.000 ...... -4.174 0000 0.003 0.000 .0.000 
2:VIVA5 .0.011 0.001 .0.337 0,125 D.015 o.ooo .0.001 0000 
3:ca.tBINATII .0.100 0001 .e.755 ..S.1111 0.020 0.004 .0.001 0.000 

llO l:lllJERTAS .0.000 .0.115:1 ... 174 ....... 0.000 .0.000 -4.0G:I 0.000 
2.VIVAS .o.cxn .0.011 0.125 -0.337 .0.015 0001 .0.000 0.000 
3:COMllNATII .0.001 4100 -5ICNI .e.755 .0.020 0.001 .O.IJD4 0.000 

STMD.Plafllt- -2007 
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Platt Ctntm Stm11 §umm1!l - ~ -...... LIC QK °' •• ., 111)' Mx ..,. Mii)' 
(Ml ........ ) (MT ........ I (MTllMll'l CMT_,,.I (MTllMll'1 llTonllW!n IMTc1úrlhn MT..,...,,, 

MuQa 17 3:COMlllHATI• 11.1:14 .o 001 ues 11.240 .0.021 .O.DOll .0.013 0000 
MllO. et 3:COMlllNATII .O.U4 .0.001 nas 11.240 0.021 .0.11111 .0.013 .o.oaa 
MuQy 70 3.COMlllHATit 0003 .. , .. .e.m .7110 0019 0.005 0.017 .O.OOll 
..... Qy .,. 3:COMlllNATit .o.cm ..... 41783 •7.110 0.0111 .0.005 .0.017 o.oaa 
1.1815& 17 3.COUlllNATll 0.1)4 .0001 ..... 11.240 .0.021 .0.11111 .0.013 o.oaa 
Mlnlb 70 3 CCUBINATll o.cm 0.11111 .C.7a ·7110 0.0111 0.1115 0.017 .0.000 
Mully et 3:CCl1181NATic .Q,1)C .OOCl1 ues 11.J4CI 0.1121 .0.00I .0.013 .0.0llO ...,,. 71 3:CCl1181NATll .0.020 0,17C .3.12l ·11111 1.303 0000 0.011 0001 
Mu llly 71 3:COMllNATll .0.020 0.174 -3.123 ·1U71 l.Jm 0.000 0.011 0.11111 
l.*nll.IY 7l 3:CCMlllNATll 0.020 o 174 -3.123 ·13.571 ·l.Jm 0000 0.011 .0.001 
MDMI 77 3CClmlNATll o.oaa 0.002 .0.000 .0.017 0.000 11.DU O.o:t! .O.OCIO 
MllMI 17 3:COMBINATll 0.1)C .0.001 1.985 11.2'0 .O.CIZ1 .o.-1 .0.013 0.000 
MuU, 77 J:CCMlllNATll o.oaa O.ll02 .0.000 .0.017 0.000 0013 UD .0.000 

: ......... 71 3:COMBINATII .0003 .O.IR -41.713 -7-110 0019 .0.005 .0..0'1 0.000 
Mur.In 71 l:COMllJNATll .0.11:211 o 174 .J.123 -13.571 1.303 0.000 0.011 0.001 ....... ~ 7l 3:COUBINATII 0020 0.17' .J.12l ·13.571 ·1.303 0.000 0.011 4lt1 

Reactlons 
ttanaDnt8I Uol1lcal ..,_. .,_ ,._ 

LIC Fll FY fZ MX "" llZ 
(MICl'll fMall (Mlonl (MTon'm) (MTon"ml (MTon'm.) 

1 UWERTAS 0.1112 ll.031 1125 0.000 o.oaa 0.000 
2:VIVAS 1.5711 4.241 1.424 0.000 o.oaa 0.000 
l:COUllNATll 3.137 14.3111 3.511 0000 o.oaa 0000 

11 UAUERTAS 01112 1.031 ·1-125 0.000 0.000 0.000 
2."VIVAS 1.131 U21 -1.417 0.000 0.000 ocoo 
3:COUlllNATII 3.210 14.143 .J.5511 0.000 0.000 0.0llO 

13 !:MUERTAS .01112 8-Cl31 1.125 0.000 ocoo 0000 
2.'t!IVAS • l.5711 ...... , 1.424 0.000 0.000 0.000 
3:CCMlllHATll .J,137 14.3111 3.5811 0.000 0000 0.000 

17 ! ;MUERTAS .0.112 1.031 · 1.125 0.000 ODOO 0000 
2:VIYAS ·1.131 4-428 . 1.417 0.000 0.000 0..000 
3COM81NATIC .J.210 14.8'3 .J.5511 O.OCIO O.OCIO O.OCIO 

11 !:MUERTAS O.OllO 7.512 1.241 0.000 0.000 0.000 
2:VIYAS .0.11:12 º™ 2:514 0.000 0.000 0000 
3:COMBINATit 0.095 11.141 5.21M 0.000 0.000 0000 

2D l :MUERTA.!I OOllO 7.5112 · l.2'41 0.000 0.000 0.000 
2:VIYAS .0.014 1.Dll4 -2.521 0.000 0.000 o.eco 
:l:COUlllNATlt 0.1Dll 12.111 -5.271 0.000 0.000 0.000 

22 1-"'IJERTAS .O.OllO 7.512 1.2'41 0.000 0000 0.000 
2:VIYAS 0.CIZ2 o.ne 2.514 0.000 t,000 0.000 
3:COMlllNATll .0.095 11.8'1 uec D.000 0.000 0.000 
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R11ctlon1 Cont ... 
~ Vtltlcll ltOfllOlllal llOINlll - uc FX FY fZ u llY llZ 

(Mlan) (Mali (Mlon) (llTonm) (UTonm1 (UTm1m) 
:u 1:MUERTA5 4080 7.592 ·1.241 0000 0.000 0.000 

2:VIVAS 0.014 1.094 ·2.521 0.000 O.OCIO 0.000 
3.C:ClMlllNATll .0.109 12.111 .5273 0000 0000 0.000 

Sytl!;! Chtck Rgulg 
uc fX FY FZ u llY MZ 

CMlanl (Mlanl (MIDn) tUT,.iml (llTon·m1 tUT,.l'm) 
1:MUE1'TAS ~ 0.000 ·12.250 0.000 !15UU 0.000 ·1.C2E l 
!:MUERTAS R-. .0.000 12.250 .oaoo ·!154.114 0.000 U2E l 

Ddlnla .0.000 .0000 .o.aoo 0.000 0.000 .0000 
2.VIVAS ~ 0.000 -4.7115 0000 mm .o OllO ·!141.3111 
Z:VIVAS "-- .0.000 4.7115 .oaoa .m .m 0.000 541.391 

lld'9I-. .0.000 .0.000 .0000 oooa 0000 0000 

filHI P!:!llU[! §umm!~ - uc Flli fT ll'Z 

tMT_,o) IUT-"> IMT-"> 
MaFX , l:MUERTA5 uoo 0.000 o.cm 
MlnFX , l:Mut:IUAS uoo D.000 0.000 
..._FY 1 1:MIJERTAS 0.000 uoo D.lllO 
MlnFY , !:MUERTAS D.000 uoo 0000 
..._FZ 1 1:MUERTA5 0.000 0.000 a.ooa 
MlnFZ 1 l :UUERTAS D.000 0.000 .... 
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