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Introduction

Scope of work :

The project includes 

1) Design of basement wall 

Loading :

The Peripheral Basement wall is designed for Equivalent  Fluid weight of 45 pcf. 

Materials :

Concrete :

Structural concrete shall be designed in accordance with the ‘Building Code requirements for reinforced concrete (ACI 318-99).

The concrete used shall have minimum ultimate compressive strength of 3000 psi at final condition and 2000 psi at construction condition.

Steel :

The reinforcement of ASTM A615 Grade 60 shall be used in all the concrete structures.

Criteria and Approach For Design of Peripheral Basement wall :-

The concrete in basement wall acts as a structural plain concrete. As no reinforcement is provided in the wall, the concrete is designed to take tension. The height of wall to be designed is 9’-0”.

The wall is designed for varying height of backfill i.e. from 5’-0” to 8’-0” height and from this the maximum clear span of wall i.e. distance between the supports is calculated. If the clear span of wall exceeds this then wing walls shall be provided.

The wall is analyzed as a plate hinged at top(free at top for construction condition) and bottom and fixed at the two sides at wing walls. It is subjected to a triangular load due to active earth pressure along its height.
The wall will is checked for maximum moment out of the moments in both directions.

DESIGN OF BASEMENT WALL FOR SPAN 1 (7’-1” to 8’-0” backfill height) 
  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY HINGED AT TOP            

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =      10.89 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     237.65 ft 

  Equivalent fluid weight of backfill           =      45.00 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       4.00 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     216.691     117.158    -147.226

    .50     459.302     264.384    -224.986

    .75     567.130     342.144    -224.986

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     298.598     121.306    -692.582

    .50     480.038     220.838   -1124.928

    .75     428.198     224.986   -1081.383

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      34.535      18.672     -23.464

    .50      73.201      42.136     -35.857

    .75      90.386      54.529     -35.857

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      47.589      19.333    -110.380

    .50      76.506      35.196    -179.285

    .75      68.244      35.857    -172.345

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********      

  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY FREE AT TOP              

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =      10.89 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     236.65 ft 

  Equivalent fluid weight of backfill           =      37.35 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       2.67 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      74.451      27.672    -123.865

    .50     261.565     137.700    -156.807

    .75     330.086     203.586    -142.971

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00     261.565      46.779    -520.495

    .25     310.979      77.086    -646.995

    .50     363.029     140.336    -772.836

    .75     274.742     142.971    -703.656

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      11.866       4.410     -19.741

    .50      41.687      21.946     -24.991

    .75      52.607      32.447     -22.786

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00      41.687       7.455     -82.954

    .25      49.562      12.286    -103.115

    .50      57.858      22.366    -123.171

    .75      43.787      22.786    -112.145

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********

DESIGN OF BASEMENT WALL FOR SPAN 1 (6’-1” to 7’-0” backfill height) 
  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY HINGED AT TOP            

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =      16.83 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     236.65 ft 

  Equivalent fluid weight of backfill           =      45.00 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       4.00 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     444.748     266.849    -138.915

    .50     771.838     504.283    -227.865

    .75     762.268     534.404    -208.020

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     257.985     168.330    -713.714

    .50     396.900     277.124   -1150.304

    .75     327.795     247.710   -1031.234

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      70.882      42.529     -22.140

    .50     123.012      80.370     -36.316

    .75     121.487      85.171     -33.153

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      41.116      26.828    -113.748

    .50      63.256      44.167    -183.330

    .75      52.242      39.479    -164.353

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********      

  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY FREE AT TOP              

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

   GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =      16.83 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     235.65 ft 

  Equivalent fluid weight of backfill           =      37.35 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       2.67 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     174.825      66.343    -204.863

    .50     368.017     223.230    -199.028

    .75     398.486     277.472    -151.052

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00     488.170     114.318    -975.910

    .25     464.398     150.622   -1024.746

    .50     410.587     181.091    -995.569

    .75     277.902     156.888    -748.996

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      27.863      10.573     -32.650

    .50      58.653      35.577     -31.720

    .75      63.509      44.222     -24.074

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00      77.802      18.219    -155.536

    .25      74.013      24.005    -163.319

    .50      65.437      28.861    -158.669

    .75      44.291      25.004    -119.371

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********

DESIGN OF BASEMENT WALL FOR SPAN 1 (5’-1” to 6’-0” backfill height) 
  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY HINGED AT TOP            

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =      16.83 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     235.65 ft 

  Equivalent fluid weight of backfill           =      45.00 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       4.00 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     326.754     196.052    -102.060

    .50     567.065     370.494    -167.411

    .75     560.034     392.623    -152.831

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     189.540     123.671    -524.362

    .50     291.600     203.602    -845.122

    .75     240.829     181.991    -757.642

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      52.076      31.246     -16.266

    .50      90.376      59.047     -26.681

    .75      89.255      62.574     -24.357

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      30.208      19.710     -83.570

    .50      46.474      32.449    -134.691

    .75      38.382      29.005    -120.749

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********      

  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY FREE AT TOP              

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =      16.83 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     234.65 ft 

  Equivalent fluid weight of backfill           =      37.35 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       2.67 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     121.406      46.071    -142.266

    .50     255.567     155.021    -138.214

    .75     276.726     192.689    -104.897

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00     339.007      79.387    -677.716

    .25     322.499     104.599    -711.629

    .50     285.130     125.757    -691.367

    .75     192.987     108.950    -520.136

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      19.349       7.343     -22.674

    .50      40.731      24.706     -22.028

    .75      44.103      30.710     -16.718

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00      54.029      12.652    -108.011

    .25      51.398      16.670    -113.416

    .50      45.443      20.043    -110.187

    .75      30.757      17.364     -82.897

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ******** 

DESIGN OF BASEMENT WALL FOR SPAN 1 (5’-0”  backfill height) 
  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY HINGED AT TOP            

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =      34.67 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     234.65 ft 

  Equivalent fluid weight of backfill           =      45.00 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       4.00 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     354.375     263.250     -81.000

    .50     577.125     445.500    -131.625

    .75     516.375     415.125    -111.375

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     101.250     111.375    -394.875

    .50     162.000     172.125    -637.875

    .75     131.625     141.750    -556.875

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      56.479      41.955     -12.909

    .50      91.979      71.002     -20.978

    .75      82.297      66.161     -17.750

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      16.137      17.750     -62.933

    .50      25.819      27.432    -101.661

    .75      20.978      22.591     -88.752

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********      

  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY FREE AT TOP              

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =      34.67 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     233.65 ft 

  Equivalent fluid weight of backfill           =      37.35 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       2.67 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     150.595      80.676    -182.866

    .50     263.542     172.109    -145.217

    .75     247.406     182.866     -91.433

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00     376.488     145.217   -1054.166

    .25     328.082     150.595    -914.328

    .50     263.542     139.838    -736.841

    .75     161.352      96.811    -467.921

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      24.001      12.858     -29.144

    .50      42.002      27.430     -23.144

    .75      39.430      29.144     -14.572

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00      60.003      23.144    -168.008

    .25      52.288      24.001    -145.721

    .50      42.002      22.287    -117.434

    .75      25.715      15.429     -74.575

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0      30.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********

NO WING WALL REQUIRED IN THIS SPAN FOR 5’-0” BACKFILL HEIGHT.

DESIGN OF BASEMENT WALL FOR SPAN 2 (7’-1” to 8’-0”  backfill height) 
  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY HINGED AT TOP            

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =       5.93 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     237.65 ft 

  Equivalent fluid weight of backfill           =      45.00 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       4.00 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      16.531        .000     -42.451

    .50      92.045      42.451     -47.347

    .75     186.336     101.434     -54.490

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     127.354      42.451    -245.318

    .50     228.787      58.982    -457.574

    .75     247.565     101.434    -544.723

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25       2.635        .000      -6.766

    .50      14.670       6.766      -7.546

    .75      29.697      16.166      -8.684

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      20.297       6.766     -39.098

    .50      36.463       9.400     -72.926

    .75      39.456      16.166     -86.815

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********      

  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY FREE AT TOP              

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =       5.93 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     236.65 ft 

  Equivalent fluid weight of backfill           =      37.35 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       2.67 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      10.505        .000     -37.481

    .50      64.458      26.976     -53.953

    .75     146.815      74.963     -70.424

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00      64.458     115.556    -101.939

    .25     107.906      26.976    -166.397

    .50     151.353      53.953    -290.774

    .75     173.791      53.953    -356.660

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25       1.674        .000      -5.974

    .50      10.273       4.299      -8.599

    .75      23.399      11.947     -11.224

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00      10.273      18.417     -16.247

    .25      17.197       4.299     -26.520

    .50      24.122       8.599     -46.342

    .75      27.698       8.599     -56.843

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********

DESIGN OF BASEMENT WALL FOR SPAN 2 (6’-1” to 7’-0”  backfill height) 

  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY HINGED AT TOP            

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =      12.87 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     236.65 ft 

  Equivalent fluid weight of backfill           =      45.00 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       4.00 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     264.335     142.090    -119.070

    .50     505.651     289.737    -192.893

    .75     556.454     363.560    -192.893

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     252.428     127.802    -612.814

    .50     405.632     207.182    -993.044

    .75     337.365     207.182    -924.777

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      42.128      22.646     -18.977

    .50      80.588      46.177     -30.742

    .75      88.685      57.942     -30.742

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      40.231      20.368     -97.667

    .50      64.648      33.020    -158.266

    .75      53.768      33.020    -147.386

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********      

  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY FREE AT TOP              

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =      12.87 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     235.65 ft 

  Equivalent fluid weight of backfill           =      37.35 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       2.67 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      95.359      32.916    -131.663

    .50     249.289     135.052    -147.153

    .75     306.407     192.170    -117.626

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00     292.854      53.730    -568.282

    .25     311.732      86.646    -656.380

    .50     313.184     126.339    -714.951

    .75     231.863     126.339    -602.166

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      15.198       5.246     -20.984

    .50      39.730      21.524     -23.453

    .75      48.834      30.627     -18.747

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00      46.674       8.563     -90.570

    .25      49.682      13.809    -104.611

    .50      49.914      20.135    -113.945

    .75      36.953      20.135     -95.970

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********

NO WING WALL REQUIRED IN THIS SPAN FOR 7’-0” BACKFILL HEIGHT.

DESIGN OF BASEMENT WALL FOR SPAN 2 (6’-0” backfill height & below) 
No need of wing wall is required for span #2 even for 7’-0” height backfill (refer calculation above), that’s why no wing wall will be required for 6’-0” backfill & below also. 

DESIGN OF BASEMENT WALL FOR SPAN 3 (7’-1” to 8’-0” backfill height) 
  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY HINGED AT TOP            

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =       6.75 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     237.65 ft 

  Equivalent fluid weight of backfill           =      45.00 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       4.00 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      25.920        .000     -51.840

    .50     129.600      51.840    -103.680

    .75     233.280     129.600    -129.600

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     155.520      51.840    -311.040

    .50     285.120      77.760    -570.240

    .75     285.120     129.600    -648.000

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25       4.131        .000      -8.262

    .50      20.655       8.262     -16.524

    .75      37.179      20.655     -20.655

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      24.786       8.262     -49.572

    .50      45.441      12.393     -90.882

    .75      45.441      20.655    -103.275

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********      

  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY FREE AT TOP              

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =       6.75 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     236.65 ft 

  Equivalent fluid weight of backfill           =      37.35 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       2.67 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      16.471        .000     -49.414

    .50      82.357      32.943     -65.885

    .75     164.714      98.828     -82.357

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00      82.357     181.185    -131.771

    .25     131.771      32.943    -214.128

    .50     181.185      65.885    -362.370

    .75     197.656      65.885    -428.255

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25       2.625        .000      -7.875

    .50      13.126       5.250     -10.500

    .75      26.251      15.751     -13.126

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00      13.126      28.876     -21.001

    .25      21.001       5.250     -34.127

    .50      28.876      10.500     -57.753

    .75      31.501      10.500     -68.253

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********

DESIGN OF BASEMENT WALL FOR SPAN 3 (6’-1” To 7’-0” backfill height) 
  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY HINGED AT TOP            

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =      14.50 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     236.65 ft 

  Equivalent fluid weight of backfill           =      45.00 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       4.00 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     341.775     194.040    -127.890

    .50     626.220     379.260    -207.270

    .75     648.270     441.000    -198.450

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     257.985     147.735    -661.500

    .50     407.925     235.935   -1076.040

    .75     337.365     227.115    -979.020

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      54.470      30.925     -20.382

    .50      99.804      60.445     -33.034

    .75     103.318      70.284     -31.628

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      41.116      23.545    -105.427

    .50      65.013      37.602    -171.494

    .75      53.768      36.196    -156.031

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********      

  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY FREE AT TOP              

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =      14.50 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     235.65 ft 

  Equivalent fluid weight of backfill           =      37.35 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       2.67 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     130.426      47.061    -161.352

    .50     298.501     172.109    -168.075

    .75     348.251     227.237    -131.771

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00     375.143      76.642    -731.462

    .25     376.488     112.946    -805.415

    .50     353.630     149.251    -832.307

    .75     252.785     138.494    -666.922

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      20.787       7.500     -25.715

    .50      47.574      27.430     -26.787

    .75      55.503      36.216     -21.001

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00      59.788      12.215    -116.577

    .25      60.003      18.001    -128.363

    .50      56.360      23.787    -132.649

    .75      40.288      22.072    -106.291

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********

NO WING WALL REQUIRED IN THIS SPAN FOR 7’-0” BACKFILL HEIGHT.

DESIGN OF BASEMENT WALL FOR SPAN 3 (6’-0” backfill height & below) 
No need of wing wall is required for span #3 even for 7’-0” height backfill (refer calculation above), that’s why no wing wall will be required for 6’-0” backfill & below also.

DESIGN OF BASEMENT WALL FOR SPAN 4 (7’-1” to 8’-0” backfill height) 
  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY HINGED AT TOP            

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =       9.13 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     237.65 ft 

  Equivalent fluid weight of backfill           =      45.00 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       4.00 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     135.360      56.160    -106.560

    .50     296.640     162.720    -184.320

    .75     424.800     240.480    -184.320

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     237.600      80.640    -529.920

    .50     419.040     159.840    -921.600

    .75     367.200     184.320    -918.720

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      21.573       8.950     -16.983

    .50      47.277      25.933     -29.376

    .75      67.702      38.326     -29.376

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      37.868      12.852     -84.456

    .50      66.785      25.474    -146.880

    .75      58.523      29.376    -146.421

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********      

  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY FREE AT TOP              

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      : 
               

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =       9.13 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     236.65 ft 

  Equivalent fluid weight of backfill           =      37.35 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       2.67 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      35.688       1.830     -85.102

    .50     171.119      86.017    -118.045

    .75     252.561     151.902    -117.130

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00     171.119      33.858    -326.682

    .25     220.533      51.244    -427.340

    .50     285.503     101.573    -604.865

    .75     248.900     117.130    -600.289

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25       5.688        .292     -13.563

    .50      27.272      13.709     -18.813

    .75      40.252      24.209     -18.668

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00      27.272       5.396     -52.065

    .25      35.147       8.167     -68.107

    .50      45.502      16.188     -96.400

    .75      39.669      18.668     -95.671

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********

DESIGN OF BASEMENT WALL FOR SPAN 4 (6’-1” to 7’-0” backfill height)

  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY HINGED AT TOP            

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =       9.13 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     236.65 ft 

  Equivalent fluid weight of backfill           =      45.00 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       4.00 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     103.635      42.997     -81.585

    .50     227.115     124.582    -141.120

    .75     325.237     184.117    -141.120

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     181.912      61.740    -405.720

    .50     320.827     122.377    -705.600

    .75     281.137     141.120    -703.395

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      16.517       6.853     -13.003

    .50      36.196      19.855     -22.491

    .75      51.835      29.344     -22.491

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      28.992       9.840     -64.662

    .50      51.132      19.504    -112.455

    .75      44.806      22.491    -112.104

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********      

  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY FREE AT TOP              

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =       9.13 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     235.65 ft 

  Equivalent fluid weight of backfill           =      37.35 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       2.67 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      26.220       1.345     -62.524

    .50     125.720      63.196     -86.727

    .75     185.555     111.602     -86.054

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00     125.720      24.875    -240.011

    .25     162.024      37.649    -313.964

    .50     209.758      74.625    -444.390

    .75     182.866      86.054    -441.029

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25       4.179        .214      -9.965

    .50      20.037      10.072     -13.822

    .75      29.573      17.787     -13.715

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00      20.037       3.964     -38.252

    .25      25.823       6.000     -50.038

    .50      33.430      11.893     -70.825

    .75      29.144      13.715     -70.289

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ******** 

DESIGN OF BASEMENT WALL FOR SPAN 4 (5’-1” To 6’-0” backfill height) 
  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY HINGED AT TOP            

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =      19.25 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     235.65 ft 

  Equivalent fluid weight of backfill           =      45.00 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       4.00 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     388.800     243.000    -106.110

    .50     652.860     440.640    -174.960

    .75     622.080     451.170    -160.380

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     181.440     135.270    -543.510

    .50     279.450     226.800    -872.370

    .75     229.230     193.590    -780.840

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      61.965      38.728     -16.911

    .50     104.050      70.227     -27.884

    .75      99.144      71.905     -25.561

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      28.917      21.559     -86.622

    .50      44.537      36.146    -139.034

    .75      36.534      30.853    -124.446

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********      

  **********************************************

    CONSULTING ENGINEERS CORPORATION            

    703-481-2100                                

    DESIGN OF BASEMENT FOUNDATION WALLS         

    USING PLATE THEORY FREE AT TOP              

  **********************************************

  Client         :              

  Subdivision    :   

  Title          : BASEMENT WALL DESIGN     

  House model    :                   

  Date           :      

  Job title      :                     

  GENERAL INPUT PARAMETERS                           

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

  Clear height of wall                          =       9.00 ft 

  Horizontal span of wall                       =      19.25 ft 

  Basement floor elevation                      =     229.65 ft 

  Depth of backfill                             =     234.65 ft 

  Equivalent fluid weight of backfill           =      37.35 pcf 

  Thickness of wall                             =       8.00 inch 

  Concrete strength - ultimate                  =       2.67 ksi 

  Steel strength - ultimate                     =      60.00 ksi 

  BENDING MOMENTS IN VERTICAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25     153.135      59.760    -176.012

    .50     298.333     179.747    -162.939

    .75     308.137     221.766    -116.252

   1.00        .000        .000        .000

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

  BENDING MOMENTS IN HORIZONTAL PLANE 

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00     415.519     111.116    -874.457

    .25     378.636     136.327    -878.659

    .50     321.210     148.466    -808.628

    .75     208.693     122.321    -576.591

   1.00        .000        .000        .000

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

  STRESSES IN CONCRETE DUE TO VERTICAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00        .000        .000        .000

    .25      24.406       9.524     -28.052

    .50      47.547      28.647     -25.968

    .75      49.109      35.344     -18.528

   1.00        .000        .000        .000

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

  STRESSES IN CONRETE DUE TO HORIZONTAL MOMENT

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

    .00      66.223      17.709    -139.367

    .25      60.345      21.727    -140.036

    .50      51.193      23.662    -128.875

    .75      33.260      19.495     -91.894

   1.00        .000        .000        .000

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

   CHECK THICKNESS OF WALL FOR SPECIFIED STRESSES.

   IN  TABLE GIVEN  BELOW  8.0" IS THE WALL

   THICKNESS. OTHER FIGURES ARE SPACING OF #4 BARS

   REQUIRED. CLEAR COVER FOR BARS IS 2.0 INCHES

  VERTICAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

  HORIZONTAL PLANE

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

     X/A        Y=0       Y=B/4        Y=B/2

                MIDDLE    QUARTER      END

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

       .00       8.0       8.0       8.0

       .25       8.0       8.0       8.0

       .50       8.0       8.0       8.0

       .75       8.0       8.0       8.0

      1.00       8.0       8.0       8.0

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

              ********      

NO WING WALL REQUIRED IN THIS SPAN FOR 6’-0” BACKFILL HEIGHT.

DESIGN OF BASEMENT WALL FOR SPAN 4 (5’-0” backfill height) 
No need of wing wall is required for span #4 even for 6’-0” height backfill (refer calculation above), that’s why no wing wall will be required for 5’-0” backfill also. 
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