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PROYECTO:
NUEVO HOSPITAL DE ZIPAQUIRÁ.

ESTUDIO DE SUELOS: INGENIERÍA Y GEORIESGOS IGR Ltda.

CIMENTACIÓN: Pilotes, Dados y Vigas de Amarre.

SUPERESTRUCTURA: Altura de la edificación: 8  Niveles y Cubierta.

Sistema estructural: Pórticos de Concreto.

MÉTODO DE DISEÑO SÍSMICO: (FHE) Fuerza Horizontal equivalente.

PROGRAMA DE CÁLCULO: RCB

NORMA DE DISEÑO: Normas Colombianas de Diseño y
Construcción Sismo-resistente
(Decreto 33 de 1998)

MATERIAL: Concreto Cimentación:
f'c = 280 kgf/cm²

Concreto Columnas:
f'c = 280 kgf/cm²

Acero:
fy = 2400 kgf/cm²  (ø = ¼")
fy = 4200 kgf/cm²  (ø > ¼")

AVALÚO DE CARGAS
Operaciones. Carga Viva: 0.20 Ton/m²
Cuartos Carga Viva: 0.40 Ton/m²
Cubierta Carga Viva: 0.5 Ton/m²

GRADO DE DISIPACIÓN DE ENERGÍA DMO Moderada

GRUPO DE USO IV

NUEVO HOSPITAL DE ZIPAQUIRA.

DESCRIPCIÓN DEL PROYECTO
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INTERDICO Ltda.

Proyecto: HOSPITAL ZIPAQUIRA

Ingeniero: RODRIGO CASTRO S

GEOMETRIA PLACA NERVADA

t (m) 0.08

H (m) 0.70

b (m) 0.30

L (m) 3.60

AVALUO DE CARGAS PLACA NERVADA

ITEM Peso (t/m2)

Placa 0.08 * 2.4

Viguetas 0.3 * 0.62* 2.4 / 3.6

Riostras

Acabados 0.10

Tabiques 0.20

Cielo Raso 0.04

Otros 0.00

Carga muerta 0.66

Carga viva 0.40

Carga total 1.06

Carga mayorada 1.60

Factor de carga 1.51



INTERDICO Ltda.

Proyecto: HOSPITAL ZIPAQUIRA

Ingeniero: RODRIGO CASTRO S

GEOMETRIA PLACA NERVADA

t (m) 0.08

H (m) 0.70

b (m) 0.30

L (m) 3.60

AVALUO DE CARGAS PLACA NERVADA

ITEM Peso (t/m2)

Placa 0.08 * 2.4

Viguetas 0.3 * 0.62* 2.4 / 3.6

Riostras

Acabados 0.10

Tabiques 0.20

Cielo Raso 0.04

Otros 0.00

Carga muerta 0.66

Carga viva 0.20

Carga total 0.86

Carga mayorada 1.26

Factor de carga 1.47
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ANÁLISIS SÍSMICO.
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            EQUIVALENT STATIC EARTHQUAKE FORCES COL NSR-98 

             

            Base Shear 

                              V = Sa W 

                              Sa = 1.2 Aa S I/ T,  Sa = Aa I/2 for T >2.4 S 

                              Sa = 2.5 Aa I for T<Tc, where Tc = 0.48 S 

             

            S E I S M I C   P A R A M E T E R S 

                

            Peak acceleration,  Aa .......... =      .20  

              

               Region:   10    9     8     7     6     5     4     3     2     1 

               Aa:      0.45  0.40  0.35  0.30  0.25  0.20  0.15  0.10  0.075  0.05 

               LOCATION                                               Aa  

               Mocoa                                                 0.35 

               Cucuta, Neiva, Pasto, Quibdo, Villavicencio           0.30 

               Armenia, B/manga, Cali, Manizales, Pereira, Popayan   0.25 

               Bogota , Ibague, Medellin, Tunja                      0.20 

               Monteria, Santa Marta                                 0.15 

               Barranquilla, Cartagena, San Andres                   0.10 

            Importance coefficient, I ........ =    1.3  

              

               GROUP                                             COEFFICIENT 

               IV - Essential facilities                             1.30 

               III- Public assistance facilities                     1.20 

               II - Especial occupancy buildings                     1.10 

               I  - Normal occupancy buildings                       1.00 

              

            Site profile coefficient, S ...... =    1.2  

              

               PROFILE TYPE        S1      S2      S3     S4 

               FACTOR S            1.0     1.2     1.5    2.0 

              

                                                X-direction   Y-direction  

                                                -----------   -----------  

            Energy Dissipation Coefficient, Ro =     5             5  

                    

                       T = 0.08 h^¾ .......... =   1.05          1.05 

                       T = 0.05 h^¾ .......... =    .66           .66 

                       Tmax: 1.2 Ta .......... =    .79           .79 

                           

            Fundamental period, T ............ =    1.05          1.05  

             

            Reduction in R for Irregular Buildings: 

               

             PLAN IRREGULARITIES                ELEVATION IRREGULARITIES  

             Type Description         Øp        Type Description      Øa  

              1P  Torsional           0.9        1A  Stiffness        0.9 

              2P  Reentrant corners   0.9        2A  Mass             0.9 

              3P  Diaph. discontin.   0.9        3A  Geometrical      0.9 

              4P  Plane shifting      0.8        4A  Plane shifting   0.8 

              5P  Unparallel grid     0.9        5A  Resistance       0.8 

             NOTE: EngSolutions RCB assumes irregular building. 

                   For regular buildings make (Øp . Øa)= 1.0 

            Reduction factor, (Øp . Øa) :   0.81  

             R = (Øp . Øa)Ro 

             

            T O T A L   B A S E   S H E A R 

            Building Weight, W, (ton) =  11767.69 

                         

               Acceleration, Aa  . . . . . . .  =  .2 

               Transition period, Tc . . . . .  =  .58 

               Site coefficient, S . . . . . .  =  1.2 

               Importance factor, I  . . . . .  =  1.3 

               Reduct.for Irregularity, Øa .Øp  =  .81 

                

                                           X-direction   Y-direction  

                                           -----------   -----------  

               Reduced energy coef, R  =       4.05          4.05 



               Period, T, (sec)  . . . =       1.05          1.05 

               1.2 Aa S I / T          =       .357          .357 

               2.5 Aa I                =        .65           .65 

               Sa                      =       .357          .357 

                            

            Total Base Shear, V, (ton) =      4196.02       4196.02  

            A C C I D E N T A L   T O R S I O N 

                             

                                                     X-direction   Y-direction  

                                                     -----------   -----------  

              Accidental eccentricity as a     

              percentage of building dimension, (%)=       5               5  

             

            A C C I D E N T A L   E C C E N T R I C I T Y:    

              

                    X - D I R E C T I O N  (EQY)    Y - D I R E C T I O N  (EQX)  

                    ---------------------------     --------------------------- 

             Level    dexo       Ax       dex          deyo       Ax      dey     

               -      (m)        -       (m)          (m)        -      (m)     

             -----  --------  ------   --------     --------  ------   -------- 

              8        0.82    1.00      0.82          4.19    1.00      4.19             

              7        0.82    1.00      0.82          4.19    1.00      4.19             

              6        0.82    1.00      0.82          4.19    1.00      4.19             

              5        0.82    1.00      0.82          4.19    1.00      4.19             

              4        0.82    1.00      0.82          4.19    1.00      4.19             

              3        0.93    1.00      0.93          4.56    1.00      4.56             

              2        1.23    1.00      1.23          4.56    1.00      4.56             

              1        1.23    1.00      1.23          5.09    1.00      5.09             

              

             Ax: Amplification factor for accidental eccentricity  

              

             EQY: Envelope (1) Ex = ex         EQX: Envelope (1) Ey = ey      

                           (2) Ex = ex + dex                  (2) Ey = ey + dey 

                           (3) Ex = ex - dex                  (3) Ey = ey - dey 

             

            D E S I G N   E C C E N T R I C I T Y :   E = e + de 

              

                     X - D I R E C T I O N    (EQY)      Y - D I R E C T I O N    (EQX)  

                    --------------------------------    -------------------------------- 

             Level  Center  Static  Accident  Design    Center  Static  Accident  Design 

                     Mass   Eccent.  Eccent.  Eccent.    Mass   Eccent.  Eccent.  Eccent. 

               -     CMx      ex*      dex      Ex        CMy      ey*      dey      Ey   

             -----  ------  ------  --------  ------    ------  ------  --------  ------ 

               

              8       8.45   -0.86    0.82    -1.688     35.74    2.92    4.19    7.1111  

              7       8.06   -1.24    0.82    -2.066     37.13    4.31    4.19    8.5050  

              6       8.06   -1.24    0.82    -2.066     37.13    4.31    4.19    8.5050  

              5       8.06   -1.24    0.82    -2.066     37.13    4.31    4.19    8.5050  

              4       8.06   -1.24    0.82    -2.066     37.21    4.38    4.19    8.5757  

              3       8.66   -0.65    0.93    -1.588     44.58   11.44    4.56    16.000  

              2       8.85   -0.46    1.23    -1.699     53.07   19.67    4.56    24.233  

              1       8.98   -0.11    1.23    -1.344     52.19   16.98    5.09    22.077  

                

              Note: * Static eccentricity: ex = CMx - CRx  and  ey = CMy - CRy 

                    All values are in meters 

             

            D E S I G N   E C C E N T R I C I T Y :    E = e - de 

              

                     X - D I R E C T I O N    (EQY)      Y - D I R E C T I O N    (EQX)  

                    --------------------------------    -------------------------------- 

             Level  Center  Static  Accident  Design    Center  Static  Accident  Design 

                     Mass   Eccent.  Eccent.  Eccent.    Mass   Eccent.  Eccent.  Eccent. 

               -     CMx      ex*      dex      Ex        CMy      ey*      dey      Ey   

             -----  ------  ------  --------  ------    ------  ------  --------  ------ 

               

              8       8.45   -0.86    0.82    -0.044     35.74    2.92    4.19    -1.277  

              7       8.06   -1.24    0.82    -0.422     37.13    4.31    4.19    0.1212  

              6       8.06   -1.24    0.82    -0.422     37.13    4.31    4.19    0.1212  

              5       8.06   -1.24    0.82    -0.422     37.13    4.31    4.19    0.1212  

              4       8.06   -1.24    0.82    -0.422     37.21    4.38    4.19    0.1919  



              3       8.66   -0.65    0.93    0.2828     44.58   11.44    4.56    6.8888  

              2       8.85   -0.46    1.23    0.7777     53.07   19.67    4.56    15.111  

              1       8.98   -0.11    1.23    1.1212     52.19   16.98    5.09    11.899  

                

              Note: * Static eccentricity: ex = CMx - CRx  and  ey = CMy - CRy 

                    All values are in meters 

             

            Equivalent Forces 

                              Fi = (Wi Hi^n /SWj Hj^n)  V 

                              V  =SFi 

                              V  = Sa W 

             

            E Q U I V A L E N T   F O R C E S:   X - D I R E C T I O N   (EQUAKE X) 

                    

              Floor   Height   Weigth    Wi Hi^n   Force      Shear     Torsion     

                i       Hi       Wi     ------       Fi         Vi     Ti=Fi(Ey-ey) 

                -       (m)    (ton)    SWj Hj^n   (ton)      (ton)     (ton-m)  

              -----   -----   -------   ------    -------    -------    ---------  

              8       30.79    318.8    0.063      264.34    264.34       1107.9   

              7       27.29     1399    0.238      998.65    1263.0       4184.4   

              6       23.79     1399    0.199      835.00    2098.0       3498.7   

              5       20.29     1399    0.163      683.95    2781.9       2865.7   

              4       16.79     1395    0.128      537.09    3319.0       2252.7   

              3       13.30     1811    0.123      516.10    3835.1       2354.4   

              2        8.39     1439    0.054      226.58    4061.7       1034.0   

              1        3.50     2608    0.032      134.27    4196.0       684.11   

              -----           ------              -------             

               S            11767.69               4196.0                    

                   

               n =  1.275 

             

            E Q U I V A L E N T   F O R C E S:   Y - D I R E C T I O N   (EQUAKE Y) 

                    

              Floor   Height   Weigth    Wi Hi^n   Force      Shear     Torsion     

                i       Hi       Wi     ------       Fi         Vi     Ti=Fi(Ex-ex) 

                -       (m)    (ton)    SWj Hj^n   (ton)      (ton)     (ton-m)  

              -----   -----   -------   ------    -------    -------    ---------  

                     

              8       30.79    318.8    0.063      264.34    264.34       217.94   

              7       27.29     1399    0.238      998.65    1263.0       822.35   

              6       23.79     1399    0.199      835.00    2098.0       687.59   

              5       20.29     1399    0.163      683.95    2781.9       563.20   

              4       16.79     1395    0.128      537.09    3319.0       442.65   

              3       13.30     1811    0.123      516.10    3835.1       480.94   

              2        8.39     1439    0.054      226.58    4061.7       279.26   

              1        3.50     2608    0.032      134.27    4196.0       165.79   

              -----           ------              -------             

               S            11767.69               4196.0                    

                   

               n =  1.275  



MEMORIAS DE CÁLCULO

EVALUACIÓN DE IRREGULARIDAD.

NUEVO HOSPITAL DE ZIPAQUIRÁ.



EngSolutions RCB   Version 6.5.0 - License No: B10996-A3470 Page No. 1

=================================================================================================

Company:  INTERDICO LTDA Engineer: RODRIGO CASTRO S
Project:  HOSPITAL ZIPAQUIRA 09:27:31 a.m.  05/08/2010
=================================================================================================

    
    

    P L A N    T O R S I O N A L    I R R E G U L A R I T Y    C H E C K 
    
    
                 E A R T H Q U A K E  -  X                         E A R T H Q U A K E  -  Y                
            ----------------------------------------------    ----------------------------------------------
    Level    δ�� ��     δ�� ���    	
�δ�� ���    ������     δ�� ��     δ�� ���    	
�
    _____   _________   _________   _________    _________    _________   _________   _________    _________
      8       0.0069      0.0052      0.0062      YES           0.0098      0.0031      0.0038      NO      
      7       0.0073      0.0055      0.0066      YES           0.0037      0.0037      0.0044      NO      
      6       0.0080      0.0060      0.0072      YES           0.0044      0.0044      0.0053      NO      
      5       0.0086      0.0064      0.0077      YES           0.0050      0.0050      0.0060      NO      
      4       0.0091      0.0065      0.0079      YES           0.0053      0.0053      0.0063      NO      
      3       0.0092      0.0054      0.0065      YES           0.0060      0.0056      0.0067      NO      
      2       0.0045      0.0032      0.0038      YES           0.0045      0.0045      0.0054      NO      
      1       0.0011      0.0007      0.0009      YES           0.0005      0.0005      0.0006      NO      
    
    Torsional irregularity is considered to exist if δ�� �� � 	
� δ�� ���
    
    

       TORSIONAL IREGULARITIES EXIST !!! 
    
    
    Notes: 
       1. The determination of torsional irregularities (plan structural irregularity type 1) and computation
          of amplification factors for accidental torsion Ax, is conducted according to FEMA's NEHRP Recommended
          Provitions for Seismic Regulations for New Buildings and other Structures, Provisions and Commentary
          ed. 1994, 1997, 2000, 2003, which is applicable to the following building codes derived from the above
          documents: (USA) IBC-2003/6, ASCE 7-05, UBC-97, CBC-2001, (COLOMBIA) NSR-98, and (PANAMA) REP-2004.
       2. The top 2 stories are not considered in the evaluation (NEHRP Section 5.2.3.3 Exception 1)
    
    
    

    A M P L I F I C A T I O N    F A C T O R S    A C C I D E N T A L    T O R S I O N, Ax
    
    
                 E A R T H Q U A K E  -  X                         E A R T H Q U A K E  -  Y                
            ---------------------------------------------    ----------------------------------------------
    Level      δ��       δ���       	
� δ���       �           δ��       δ���        	
� 
    _____   _________   _________   ________    _________    _________   _________   ________    _________
      8       23.198      15.610     18.732        1.534       12.923      12.648     15.178        1.000   
      7       19.100      13.794     16.552        1.331       11.648      11.553     13.863        1.000   
      6       16.539      11.864     14.237        1.350       10.349      10.269     12.323        1.000   
      5       13.752       9.765     11.718        1.377        8.798       8.735     10.482        1.000   
      4       10.740       7.525      9.030        1.415        7.040       6.994      8.393        1.000   
      3        7.564       4.687      5.625        1.808        5.181       5.129      6.155        1.000   
      2        2.507       1.818      2.182        1.321        2.405       2.384      2.861        1.000   
      1        0.390       0.262      0.314        1.544        0.182       0.181      0.217        1.000   
    
    Displacement units: cm
    Ax = [δ�� �	
� δ����� � �
�
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