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To load the Program , transfer the file PRGM to HP49G
Special Instructions:

CAS MODE : Numeric must be unchecked and Approx must be checked

This program is free but the author will appreciate donations sent to the above address if you find the  program useful.
Program  Manual

PRGM - Program Directory

Program Contents
1 RC Beam Design

2 RC Doubly Reinforced Beam Analysis

3  Rectangular Column Analysis

4  Spiral Column Analysis

5  Footing Design

6  Slab Design

1)   RC Beam Design         

      Designs Singly Reinforced RC Beams using Ultimate Strength Design

      To start the program from directory that contains PRGM,  
       press the following   softkeys :

          PRGM DESN  USD  BEAM  RUN    or   PRGM BEAMS  

      Step1  - Enter the following data

                       Mu = Ultimate Moment Required
                        B   =  Assumed Beam Width

                        P   = Steel ratio

                        Note: Value in D  is result of previous calculation

                                  Use arrow keys to move to different fields

                  – Press OK  or  ENTER

       Step 2 – Enter the following data
                        Fc’ = Ultimate Strength of Concrete in  MegaPascals (MPa)

                        Fy  =  Yield Strength of Steel in  MegaPascals (MPa)

                        Es  =  Modulus of Elasticity of Steel in  MegaPascals (MPa)
                        Ec  =  Modulus of Elasticity of Concrete in  MegaPascals (MPa)

· Press OK  or  ENTER

       Step 3  - Computed D(effective depth) is displayed

       Enter a value of D to use or use the computed value

       Enter a bar size in millimeter

       Note: Do not change the values of B and P in this Step

· Press OK or Enter

              Result displays the following:
                  Qty and Size of Rebar 

                   Area of Steel provided

                   Actual steel ratio

 2) RC Doubly Reinforced  Beam Analysis
           Computes Ultimate Moment Strength of Doubly Reinforced Beam
            To start the program from directory that contains PRGM,  

            press the following   softkeys :

           PRGM DESN  USD  BEAM  DRBM  RUN   or  PRGM  DBEAM
       Step1  - Enter the following data

                        B        =   Beam Width in meters
                        H        =   Beam Depth in meters
                        QTY   =   Quantity of  tension side reinforcing steel bars(RSB)

                        RSB    =    Size of tension side reinforcing steel bars (RSB) in millimeters

                        D’       =   distance from centroid of  RSB to face of beam

                        QTY ‘  =   Quantity of  compression side reinforcing steel bars(RSB)

                        RSB’   =    Size of compression side reinforcing steel bars (RSB) in

                                          millimeters

                  – Press OK  or  ENTER

       Step 2 – Enter the following data

                        Fc’ = Ultimate Strength of Concrete in  MegaPascals (MPa)

                        Fy  =  Yield Strength of Steel in  MegaPascals (MPa)

                        Es  =  Modulus of Elasticity of Steel in  MegaPascals (MPa)

                        Ec  =  Modulus of Elasticity of Concrete in  MegaPascals (MPa)

· Press OK  or  ENTER

Result displays Mu,  Ultimate Moment Strength of Doubly Reinforced Beam 

3.) Reinforced Concrete Rectangular Column Analysis 

         Checks adequacy of Short Rectangular Columns, in single axis and biaxial bending

            To start the program from directory that contains PRGM,  

            press the following   softkeys

                   PRGM DESN  USD  CLMN  RCTN   RUN   or  PRGM  RCOLM
     Step1  - Enter the following data

                        Pu       =   Ultimate Axial Load
                        Mux    =    Ultimate Moment in x-axis

                        Muy  =    Ultimate Moment in y-axis (Enter 0 for Single Axis Analyis)

· Press OK  or  ENTER

      Step2  - Enter the following data

                        b           =   Column Width in meters

                        h           =   Column  Depth in meters

                        QTYx   =   Quantity of x-axis reinforcing steel bars(RSB)

                        RSBx    =    Size of  x-axis reinforcing steel bars (RSB) in millimeters

                        d’          =   distance from center of  RSB to face of  column

                        QTY y  =   Quantity of  y-axis reinforcing steel bars(RSB)

                                           (Enter 0 for Single Axis Analysis)

                        RSBy   =  Size of  y-axis  reinforcing steel bars (RSB) in millimeters                                   

                                           (Enter 0 for Single Axis Analysis) 
       Step 3 – Enter the following data

                        Fc’ = Ultimate Strength of Concrete in  MegaPascals (MPa)

                        Fy  =  Yield Strength of Steel in  MegaPascals (MPa)

                        Es  =  Modulus of Elasticity of Steel in  MegaPascals (MPa)

                        Ec  =  Modulus of Elasticity of Concrete in  MegaPascals (MPa)

· Press OK  or  ENTER

Result checks adequacy of columns

If Computed Pu/Pu  is equal or more than 1.0 then column is OK

4) Reinforced Concrete Spiral Column Analysis 

         Checks adequacy of  Short Spiral Columns, in single axis and biaxial bending

            To start the program from directory that contains PRGM,  

            press the following   softkeys

                   PRGM DESN  USD  CLMN  SPRL  RUN   or  PRGM SCOLM
     Step1  - Enter the following data

                        Pu       =   Ultimate Axial Load

                        Mux    =    Ultimate Moment in x-axis

                        Muy   =    Ultimate Moment in y-axis (Enter 0 for Single Axis Analyis)

· Press OK  or  ENTER

      Step2  - Enter the following data

                        D           =   Column Width in meters

                        D’          =   distance from center of  RSB to face of  column

                        QTY      =   Quantity  reinforcing steel bars(RSB)

                        RSB    =    Size of reinforcing steel bars (RSB) in millimeters

       Step 3 – Enter the following data

                        Fc’ = Ultimate Strength of Concrete in  MegaPascals (MPa)

                        Fy  =  Yield Strength of Steel in  MegaPascals (MPa)

                        Es  =  Modulus of Elasticity of Steel in  MegaPascals (MPa)

                        Ec  =  Modulus of Elasticity of Concrete in  MegaPascals (MPa)

· Press OK  or  ENTER

Result checks adequacy of columns

If Computed Pu/Pu  is equal or more than 1.0 then column is OK

5) Reinforced Concrete Spread Footing Design

         Designs RC spread footings with axial and bending loads

            To start the program from directory that contains PRGM,  

            press the following   softkeys

                   PRGM DESN  USD  FTNG   RUN    or  PRGM  FOOT
     Step1  - Enter the following data

                        P         =  Unfactored Axial load  in KN

                        Pu       =   Ultimate Axial load in KN

                        M       =    Unfactored moment load  KN-m

                        Mu     =    Ultimate moment load in KN-m

                         qa      =    Allowable soil bearing pressure in KPa

                          T       =    Assumed footing thickness in meters

                          y        =   Assumed soil weight in KPa

· Press OK  or  ENTER

             Step 3 – Enter the following data

                        Fc’ = Ultimate Strength of Concrete in  MegaPascals (MPa)

                        Fy  =  Yield Strength of Steel in  MegaPascals (MPa)

                        Es  =  Modulus of Elasticity of Steel in  MegaPascals (MPa)

                        Ec  =  Modulus of Elasticity of Concrete in  MegaPascals (MPa)

· Press OK  or  ENTER

             Step 4  -  Program displays computed minimum footing width

                             Enter footing width to use

                             Enter column width 

             Step 5  - The program checks footing depth for punching shear and base shear

                            The program then displays min. steel ratio, Press ENTER

                            The program checks effective footing depth for moment     

                                   Effective footing depth = T – 0.10m   

             Step 6   -  Enter Size of RSB to use
                Press OK  or  ENTER

Step 7   -   Program displays required number of RSB

                  And Area of steel provided

6) Reinforced Concrete Slab Design

                    Designs Two-Way beam supported slabs using 

                     Working Stress Design- ACI code 1963  Method 2

            To start the program from directory that contains PRGM,  

            press the following   softkeys

                   PRGM DESN WSD SLAB RUN   or  PRGM SLABS
