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Lateral Load Calculations (Composite Steel Structure) 
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********************************************************* 
 
 Computer program for ANALYSIS AND DESIGN OF SLAB SYSTEMS 
 
********************************************************* 
 
 
 
 
 
     Licensee stated above acknowledges that Portland Cement 
Association(PCA) 
is not and cannot be responsible for either the accuracy or adequacy of 
the 
material supplied as input for processing by the ADOSS(tm) computer 
program. 
Furthermore, PCA neither makes any warranty expressed nor implied with 
respect 



 

 

 

 

 
 
to the correctness of the output prepared by the ADOSS(tm) program.  
Although PCA has endeavored to produce ADOSS(tm) error free the program 
is not and cannot be certified infallible.  The final and only 
responsibility for analysis, design and engineering documents is the 
licensees.  Accordingly, PCA disclaims all responsibility in contract, 
negligence or other tort for any analysis, design or engineering 
documents prepared in connection with the use of the ADOSS(tm) 
program.02-20-** ADOSS(tm) 6.01  Proprietary Software of PORTLAND 
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FILE NAME            P:\THESIS\ADOSS\ADOSSF~1\GROUND\SLABS\13.ADS       
 
PROJECT ID.          Ground                             
                     ----------------------------------- 
SPAN ID.             10.0 11.0          
                     ------------------- 
 
ENGINEER             Aric Heffelfinger        
 
DATE                 02/15/06 
TIME                 14:10:35 
 
UNITS                U.S. in-lb 
CODE                 ACI 318-89    
 
SLAB SYSTEM          FLAT SLAB SYSTEM      
FRAME LOCATION       INTERIOR 
 
DESIGN METHOD        STRENGTH DESIGN   
MOMENTS AND SHEARS   NOT PROPORTIONED 
 
NUMBER OF SPANS  7 
 
  SOLID HEAD DIMENSIONS :       COMPUTED BY PROGRAM  
 
 
CONCRETE FACTORS      SLABS         BEAMS        COLUMNS 
  DENSITY(pcf  )      150.0         150.0         150.0 
  TYPE             NORMAL WGT    NORMAL WGT    NORMAL WGT 
  f'c    (ksi)          4.0           4.0           4.0 
  fct    (psi)        423.7         423.7         423.7 
  fr     (psi)        474.3         474.3         474.3 
 
 
REINFORCEMENT DETAILS: NON-PRESTRESSED 
  YIELD STRENGTH Fy  =  60.00 ksi               
  DISTANCE TO RF CENTER FROM TENSION FACE: 
       AT SLAB TOP    =   1.50 in  OUTER LAYER 
       AT SLAB BOTTOM =   1.50 in  OUTER LAYER 
  MINIMUM FLEXURAL BAR SIZE: 



 

 

 

 

 
 
       AT SLAB TOP    =  # 4 
       AT SLAB BOTTOM =  # 4 
  MINIMUM SPACING: 
       IN SLAB =   6.00 in 
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                                SPAN/LOADING DATA 
                                ***************** 
_______________________________________________________________________
_________ 
| SPAN |LENGTH  Tslab |  WIDTH  L2***|  SLAB  | DESIGN  COLUMN | 
UNIFORM LOADS | 
|NUMBER|  L1          | LEFT   RIGHT | SYSTEM | STRIP   STRIP**| S. DL   
LIVE  | 
|      | (ft)    (in) | (ft)    (ft) |        |  (ft)    (ft)  |(psf  ) 
(psf  )| 
|------|--------------|--------------|--------|----------------|-------
--------| 
|      |              |              |        |                |               
| 
|   1* |   2.0   10.0 | 14.0   14.0  |    2   |   28.0      .0 |   30.0   
80.0 | 
|   2  |  25.3   10.0 | 14.0   14.0  |    2   |   28.0    12.6 |   30.0   
80.0 | 
|   3  |  27.8   10.0 | 14.0   14.0  |    2   |   28.0    13.9 |   30.0   
80.0 | 
|   4  |  27.8   10.0 | 14.0   14.0  |    2   |   28.0    13.9 |   30.0   
80.0 | 
|   5  |  27.8   10.0 | 14.0   14.0  |    2   |   28.0    13.9 |   30.0   
80.0 | 
|   6  |  22.0   10.0 | 14.0   14.0  |    2   |   28.0    11.0 |   30.0   
80.0 | 
|   7* |   2.0   10.0 | 14.0   14.0  |    2   |   28.0      .0 |   30.0   
80.0 | 
|______|______________|______________|________|________________|_______
________| 
 
*  -Indicates cantilever span information. 
** -Strip width used for positive flexure. 
***-L2 widths are 1/2 dist. to transverse column. 
"E"-Indicates exterior strip. 
 
 
                                PARTIAL LOADING DATA 
                                ******************** 
PARTIAL LOADINGS ARE NOT SPECIFIED 
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                           COLUMN/TORSIONAL DATA 
                           ********************* 
_______________________________________________________________________
________ 
| COLUMN | COLUMN ABOVE SLAB | COLUMN BELOW SLAB | CAPITAL**   |COLUMN  
MIDDLE| 
| NUMBER |   C1    C2   HGT  |   C1    C2   HGT  |EXTEN.  DEPTH|STRIP*  
STRIP*| 
|        |  (in)  (in)  (ft) |  (in)  (in)  (ft) |  (in)  (in) | (ft)    
(ft) | 
|--------|-------------------|-------------------|-------------|-------
-------| 
|        |                   |                   |             |              
| 
|    1   |  26.0  26.0  10.0 |  26.0  26.0  15.5 |    .0    .0 |  12.6   
15.4 | 
|    2   |  26.0  26.0  10.0 |  26.0  26.0  15.5 |    .0    .0 |  12.6   
15.4 | 
|    3   |  26.0  26.0  10.0 |  26.0  26.0  15.5 |    .0    .0 |  13.9   
14.1 | 
|    4   |  26.0  26.0  10.0 |  26.0  26.0  15.5 |    .0    .0 |  13.9   
14.1 | 
|    5   |  26.0  26.0  10.0 |  26.0  26.0  15.5 |    .0    .0 |  11.0   
17.0 | 
|    6   |  26.0  26.0  10.0 |  26.0  26.0  15.5 |    .0    .0 |  11.0   
17.0 | 
|________|___________________|___________________|_____________|_______
_______| 
 
Columns with zero "C2" are round columns. 
* -Strip width used for negative flexure. 
**-Capital extension distance measured from face of column. 
 
_______________________________________________________________________
_______ 
| COLUMN |  TRANSVERSE BEAM  |       DROP PANEL/SOLID HEAD        | 
SUPPORT  | 
| NUMBER | WIDTH DEPTH ECCEN |  LEFT     RIGHT     WIDTH    THICK | 
FIXITY*  | 
|        |  (in)  (in)  (in) |   (ft)      (ft)      (ft)   (in)  |    
%     | 
|--------|-------------------|------------------------------------|----
------| 
|        |                   |                                    |          
| 
|    1   |    .0    .0    .0 |     2.0       4.2       9.3    5.5 |    
100%  | 



 

 

 

 

 
 
|    2   |    .0    .0    .0 |     4.2       4.6       9.3    5.5 |    
100%  | 
|    3   |    .0    .0    .0 |     4.6       4.6       9.3    5.5 |    
100%  | 
|    4   |    .0    .0    .0 |     4.6       4.6       9.3    5.5 |    
100%  | 
|    5   |    .0    .0    .0 |     4.6       3.7       9.3    5.5 |    
100%  | 
|    6   |    .0    .0    .0 |     3.7       2.0       9.3    5.5 |    
100%  | 
|________|___________________|____________________________________|____
______| 
 
* -Support fixity of 0% denotes pinned condition. 
   Support fixity of 999% denotes fixed end condition. 
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                           LATERAL LOAD/OUTPUT DATA 
                           ************************ 
 
LATERAL LOADS ARE NOT SPECIFIED 
 
 
 
OUTPUT DATA 
PATTERN LOADINGS:                1 THRU 4 
PATTERN LIVE LOAD FACTOR (1-3)  =    75% 
 
LOAD FACTORS: 
  U = 1.20*D + 1.60*L 
  U =  .75( 1.20*D + 1.60*L + 1.70*W) 
  U =  .90*D + 1.30*W 
 
 
OUTPUT OPTION(S): 
  Input Echo                    
  Centerline Moments and Shears 
  Column Strip Distribution Fac 
  Shear Table                   
  Reinforcing Required          
  Bar Sizing                    
  Additional Information        
  Deflections                   
  Material Quantities           
 
**TOTAL UNFACTORED DEAD LOAD =         608.752 kips 
                   LIVE LOAD =         301.280 kips 
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             ---- STATICS PRINT-OUT FOR GRAVITY LOAD ANALYSIS ---- 
                  ******************************************* 
 
                    J O I N T    M O M E N T S  ( ft - kips ) 
                    ----------------------------------------- 
JOINT               PATTERN-1                         PATTERN-2 
NUMBER    LEFT    RIGHT    TOP   BOTTOM     LEFT    RIGHT    TOP   
BOTTOM  
-----------------------------------------------------------------------
--- 
   1       -17.0   323.8  -182.7  -124.1     -17.0   175.4   -94.3   -
64.1 
   2      -600.4   611.0    -6.3    -4.3    -453.7   564.6   -66.0   -
44.8 
   3      -614.5   614.1      .2      .2    -546.1   415.6    77.7    
52.8 
   4      -619.4   625.1    -3.4    -2.3    -420.6   556.4   -80.9   -
55.0 
   5      -577.7   504.5    43.5    29.6    -544.2   395.4    88.6    
60.2 
   6      -226.3    17.0   124.6    84.6    -108.6    17.0    54.5    
37.0 
JOINT               PATTERN-3                         PATTERN-4 
NUMBER    LEFT    RIGHT    TOP   BOTTOM     LEFT    RIGHT    TOP   
BOTTOM  
-----------------------------------------------------------------------
--- 
   1       -11.7   326.4  -187.4  -127.3     -18.8   335.2  -188.4  -
128.0 
   2      -529.3   410.9    70.5    47.9    -657.0   651.9     3.0     
2.1 
   3      -420.9   550.1   -76.9   -52.2    -646.2   645.3      .6      
.4 
   4      -558.9   439.2    71.3    48.4    -654.6   665.3    -6.4    -
4.4 
   5      -375.0   426.5   -30.7   -20.8    -614.3   549.3    38.7    
26.3 
   6      -228.9    11.7   129.4    87.9    -225.4    18.8   123.0    
83.6 
 
                      J O I N T   S H E A R S  ( kips ) 
                      ---------------------------------- 
JOINT       PATTERN-1         PATTERN-2         PATTERN-3         
PATTERN-4 
NUMBER    LEFT    RIGHT     LEFT    RIGHT     LEFT    RIGHT     LEFT    
RIGHT  



 

 

 

 

 
 
-----------------------------------------------------------------------
------- 
   1       -16.8    93.9     -16.8    57.4     -11.4    94.3     -18.6   
100.9 
   2      -114.4   115.5     -79.5   113.2    -110.4    74.9    -126.4   
125.2 
   3      -115.6   115.5    -111.9    75.1     -75.6   112.3    -124.8   
124.7 
   4      -115.9   116.7     -75.5   113.0    -112.9    77.6    -125.3   
126.8 
   5      -113.7   103.1    -112.1    72.6     -73.0    98.1    -123.2   
113.7 
   6       -79.6    16.8     -46.5    16.8     -80.2    11.4     -84.3    
18.6 
  ---------------------------------------------------------------------
------- 
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           DESIGN MOMENT ENVELOPES AT CRITICAL SECTIONS FROM SUPPORTS 
           ********************************************************** 
 ----------------------------------------------------------------------
-------- 
   COL    LOAD    CROSS     DESIGN      DISTANCE    LOAD    MAX.I.P.     
LOAD  
   NUM    TYPE    SECTN     MOMENT      CR.SECTN    PTRN    DISTANCE     
PTRN  
                            (ft-k)        (ft)                 (ft)    
 ----------------------------------------------------------------------
-------- 
    1     TOTL LEFT  TOP      -12.9        .350       4        2.000       
1 
                     BOT         .0        .000       0         .000       
0 
 
               RGHT  TOP      231.2       1.083       4        3.787       
2 
                     BOT         .0        .000       0         .000       
0 
 
    2     TOTL LEFT  TOP     -525.4       1.083       4        7.575       
2 
                     BOT         .0        .000       0         .000       
0 
 



 

 

 

 

 
 
               RGHT  TOP      521.7       1.083       4        8.325       
3 
                     BOT         .0        .000       0         .000       
0 
 
    3     TOTL LEFT  TOP     -516.4       1.083       4        8.325       
3 
                     BOT         .0        .000       0         .000       
0 
 
               RGHT  TOP      515.6       1.083       4        8.325       
2 
                     BOT         .0        .000       0         .000       
0 
 
    4     TOTL LEFT  TOP     -524.2       1.083       4        8.325       
2 
                     BOT         .0        .000       0         .000       
0 
 
               RGHT  TOP      533.3       1.083       4        8.325       
3 
                     BOT         .0        .000       0         .000       
0 
 
    5     TOTL LEFT  TOP     -486.3       1.083       4        6.938       
2 
                     BOT         .0        .000       0         .000       
0 
 
               RGHT  TOP      431.5       1.083       4        7.700       
2 
                     BOT         .0        .000       0         .000       
0 
 
    6     TOTL LEFT  TOP     -146.9       1.083       3        3.300       
2 
                     BOT         .0        .000       0         .000       
0 
 
               RGHT  TOP       12.9        .350       4        2.000       
1 
                     BOT         .0        .000       0         .000       
0 
 
 ----------------------------------------------------------------------
-------- 
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            DESIGN MOMENT ENVELOPES AT CRITICAL SECTIONS ALONG SPANS 
            ******************************************************** 
 ----------------------------------------------------------------------
-------- 
  SPAN   LOAD       CRITICAL   DESIGN   LOAD  MAX. I.P.  LOAD  MAX. 
I.P.  LOAD  
  NUM    TYPE       SECTION    MOMENT   PTRN  DIST LEFT  PTRN  DIST 
RGHT  PTRN  
                      (ft)     (ft-k)           (ft)             (ft)    
 ----------------------------------------------------------------------
-------- 
    2    TOTL    10.731  TOP        .0    0        .000    0        
.000    0 
                         BOT     221.3    4       6.944    1       
8.206    3 
 
    3    TOTL    14.569  TOP        .0    0        .000    0        
.000    0 
                         BOT     213.2    2       7.631    1       
6.244    1 
 
    4    TOTL    13.181  TOP        .0    0        .000    0        
.000    0 
                         BOT     213.8    3       6.244    1       
7.631    1 
 
    5    TOTL    14.569  TOP        .0    0        .000    0        
.000    0 
                         BOT     218.0    2       7.631    1       
6.244    1 
 
    6    TOTL    12.650  TOP        .0    0        .000    0        
.000    0 
                         BOT     163.2    4       7.150    3       
6.050    1 
 
 ----------------------------------------------------------------------
-------- 
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                DISTRIBUTION OF DESIGN MOMENTS AT SUPPORTS 
                ****************************************** 
-----------------------------------------------------------------------
--------- 
 COL  CROSS     TOTAL    TOTAL-VERT   COLUMN STRIP     BEAM       
MIDDLE STRIP  
 NUM  SECTN     MOMENT   DIFFERENCE      MOMENT       MOMENT        
MOMENT      
                (ft-k)  (ft-k) ( % )  (ft-k) ( % )  (ft-k) ( % )  (ft-
k) ( % ) 
-----------------------------------------------------------------------
--------- 
   1  LEFT TOP   -12.9      .0 (  0)   -12.4 ( 96)      .0 (  0)     -
.5 (  3) 
           BOT      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
 
      RGHT TOP   231.2      .0 (  0)   222.9 ( 96)      .0 (  0)     
8.3 (  3) 
           BOT      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
 
   2  LEFT TOP  -525.4      .0 (  0)  -394.0 ( 75)      .0 (  0)  -
131.3 ( 25) 
           BOT      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
 
      RGHT TOP   521.7      .0 (  0)   391.2 ( 75)      .0 (  0)   
130.4 ( 25) 
           BOT      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
 
   3  LEFT TOP  -516.4      .0 (  0)  -387.3 ( 75)      .0 (  0)  -
129.1 ( 25) 
           BOT      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
 
      RGHT TOP   515.6      .0 (  0)   386.7 ( 75)      .0 (  0)   
128.9 ( 25) 
           BOT      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
 
   4  LEFT TOP  -524.2      .0 (  0)  -393.1 ( 75)      .0 (  0)  -
131.0 ( 25) 



 

 

 

 

 
 
           BOT      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
 
      RGHT TOP   533.3      .0 (  0)   400.0 ( 75)      .0 (  0)   
133.3 ( 25) 
           BOT      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
 
   5  LEFT TOP  -486.3      .0 (  0)  -364.7 ( 75)      .0 (  0)  -
121.6 ( 25) 
           BOT      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
 
      RGHT TOP   431.5      .0 (  0)   323.6 ( 75)      .0 (  0)   
107.9 ( 25) 
           BOT      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
 
   6  LEFT TOP  -146.9      .0 (  0)  -141.6 ( 96)      .0 (  0)    -
5.3 (  3) 
           BOT      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
 
      RGHT TOP    12.9      .0 (  0)    12.4 ( 96)      .0 (  0)      
.5 (  3) 
           BOT      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
 
-----------------------------------------------------------------------
--------- 
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                    DISTRIBUTION OF DESIGN MOMENTS IN SPANS 
                    *************************************** 
-----------------------------------------------------------------------
--------- 
 SPAN CROSS     TOTAL    TOTAL-VERT   COLUMN STRIP     BEAM       
MIDDLE STRIP  
 NUM  SECTN     MOMENT   DIFFERENCE      MOMENT       MOMENT        
MOMENT      
                (ft-k)  (ft-k) ( % )  (ft-k) ( % )  (ft-k) ( % )  (ft-
k) ( % ) 
-----------------------------------------------------------------------
--------- 
  2  10.73 TOP      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
           BOT   221.3      .0 (  0)   132.8 ( 60)      .0 (  0)    
88.5 ( 39) 
 
  3  14.57 TOP      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
           BOT   213.2      .0 (  0)   127.9 ( 60)      .0 (  0)    
85.3 ( 39) 
 
  4  13.18 TOP      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
           BOT   213.8      .0 (  0)   128.3 ( 60)      .0 (  0)    
85.5 ( 39) 
 
  5  14.57 TOP      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
           BOT   218.0      .0 (  0)   130.8 ( 60)      .0 (  0)    
87.2 ( 40) 
 
  6  12.65 TOP      .0      .0 (  0)      .0 (  0)      .0 (  0)      
.0 (  0) 
           BOT   163.2      .0 (  0)    97.9 ( 60)      .0 (  0)    
65.3 ( 39) 
 
-----------------------------------------------------------------------
--------- 
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                          S H E A R   A N A L Y S I S 
                          *************************** 
 
    NOTE--Allowable shear stress in slabs = 252.96 psi when ratio 
          of col. dim. (long/short) is less than 2.0. 
 
        --Wide beam shear (see "CODE") is not computed, check manually. 
 
        --After the column numbers, C = Corner, E = Exterior, I = 
Interior. 
 
  D I R E C T   S H E A R      W I T H   T R A N S F E R   O F   M O M 
E N T 
  - - - - - - - - - -   A R O U N D        C O L U M N   - - - - - - - 
- - - 
 COL. ALLOW.  PATT  REACTION  SHEAR   PATT  REACTION  UNBAL.  SHEAR     
SHEAR 
 NO.  STRESS   NO.            STRESS   NO.            MOMENT  TRANSFR   
STRESS 
       (psi)         (kips)    (psi)         (kips)   (ft-k)  (ft-k)    
(psi) 
-----------------------------------------------------------------------
-------- 
  1E  252.96    4     115.7    81.04    4    115.7    250.0    100.0   
140.42  
  2I  252.96    4     248.3   130.43    4    248.3     -5.1     -2.0   
131.36  
  3I  252.96    4     246.2   129.28    4    246.2      -.9      -.4   
129.45  
  4I  252.96    4     248.9   130.71    4    248.9     10.8      4.3   
132.68  
  5I  252.96    4     233.6   122.67    4    233.6    -65.0    -26.0   
134.59  
  6E  252.96    4      99.0    69.36    4     99.0   -149.5    -59.8   
104.87  
  
                       - - AROUND DROP/SOLID HEAD - - 
                    COLUMN  ALLOW.  PATT  REACTION  SHEAR 
                    NUMBER  STRESS   NO.            STRESS 
                             (psi)         (kips)   (psi) 
                    -------------------------------------- 
                       1E   184.48    4      94.8    47.18  
                       2I   172.22    4     215.5    63.45  
                       3I   171.27    4     211.7    61.03  
                       4I   171.27    4     214.4    61.81  
                       5I   173.53    4     202.8    61.43  
                       6E   187.33    4      80.2    41.89  
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                   N E G A T I V E    R E I N F O R C E M E N T 
                   ******************************************** 
 
        COLUMN*PATT*LOCATION * TOTAL  * COLUMN STRIP  *  MIDDLE STRIP 
        NUMBER* NO.*@COL FACE* DESIGN *  AREA  WIDTH  *   AREA  WIDTH 
                             * (ft-k) * (sq.in) (ft)  * (sq.in)  (ft) 
        ------------------------------------------------------------- 
           1     4     || R    231.2     3.84   12.6      3.32   15.4 
           2     4   L ||     -525.4     6.49   12.6      3.50   15.4 
           3     4   L ||     -516.4     6.38   13.9      3.45   14.1 
           4     4     || R    533.3     6.59   13.9      3.56   14.1 
           5     4   L ||     -486.3     5.99   11.0      3.67   17.0 
           6     3   L ||     -146.9     3.48   11.0      3.67   17.0 
  
 
                  P O S I T I V E    R E I N F O R C E M E N T 
                  ******************************************** 
 
         SPAN *PATT*LOCATION * TOTAL  * COLUMN STRIP  *  MIDDLE STRIP 
        NUMBER* NO.*FROM LEFT* DESIGN *  AREA  WIDTH  *   AREA  WIDTH 
                       (ft)  * (ft-k) * (sq.in) (ft)  * (sq.in)  (ft) 
        ------------------------------------------------------------- 
           2     4    10.7     221.3     3.56   12.6      3.32   15.4 
           3     2    14.6     213.2     3.42   13.9      3.05   14.1 
           4     3    13.2     213.8     3.43   13.9      3.05   14.1 
           5     2    14.6     218.0     3.50   13.9      3.05   14.1 
           6     4    12.6     163.2     2.61   11.0      3.67   17.0 
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                         D E S I G N   R E S U L T S 
                         *************************** 
 
    NOTE--The schedule given below is a guide for proper reinforcement 
          placement and is based on reasonable engineering judgement. 
          Unusual boundary and/or loading conditions may require 
          modification of this schedule. 
 
 
                   N E G A T I V E    R E I N F O R C E M E N T 
                   ******************************************** 
 
        *          C O L U M N     S T R I P            *M I D D L E   
S T R I P 
        *     LONG   BARS       *     SHORT   BARS      *     LONG   
BARS 
 COLUMN * -B A R - L E N G T H- * -B A R - L E N G T H- * -B A R - L E 
N G T H- 
 NUMBER * NO  SIZE LEFT   RIGHT * NO  SIZE LEFT   RIGHT * NO  SIZE LEFT   
RIGHT 
        *          (ft)   (ft)  *          (ft)   (ft)  *          (ft)   
(ft)  
 ----------------------------------------------------------------------
--------- 
    1     10   # 4  2.00   8.70    9   # 4  2.00   5.70   17   # 4  
2.00   6.16 
    2     11   # 5  9.53   9.92   10   # 5  6.20   6.20   18   # 4  
9.17   9.92 
    3     11   # 5  9.92   9.92   10   # 5  6.20   6.20   18   # 4  
9.92   9.92 
    4     11   # 5  9.92   9.92   11   # 5  6.20   6.20   18   # 4  
9.92   9.92 
    5      7   # 6  9.53   9.53    7   # 6  6.20   6.20   19   # 4  
8.54   9.30 
    6      9   # 4  7.63   2.00    9   # 4  5.05   2.00   19   # 4  
5.45   2.00 
 
 
                  P O S I T I V E    R E I N F O R C E M E N T 
                  ******************************************** 
 
        *    C O L U M N       S T R I P    *    M I D  D L E      S T 
R I P 
        *   LONG   BARS   *   SHORT  BARS   *   LONG   BARS   *   SHORT  
BARS 
 SPAN   * ---- B A R ---- * ---- B A R ---- * ---- B A R ---- * ---- B 
A R ---- 



 

 

 

 

 
 
 NUMBER * NO  SIZE LENGTH * NO  SIZE LENGTH * NO  SIZE LENGTH * NO  
SIZE LENGTH 
        *           (ft)  *           (ft)  *           (ft)  *           
(ft) 
 ----------------------------------------------------------------------
--------- 
    2      9   # 4  21.51    9   # 4  21.51    9   # 4  24.92    8   # 
4  20.88 
    3      9   # 4  20.81    8   # 4  20.81    8   # 4  28.25    8   # 
4  19.42 
    4      9   # 4  20.81    8   # 4  20.81    8   # 4  28.25    8   # 
4  19.42 
    5      9   # 4  20.81    9   # 4  20.81    8   # 4  28.25    8   # 
4  19.42 
    6      7   # 4  18.75    6   # 4  18.75   10   # 4  21.67    9   # 
4  18.12 
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       A D D I T I O N A L   I N F O R M A T I O N   A T  S U P P O R T 
S 
       
****************************************************************** 
 
        * REINF. SUMMARY* ADD'L R/F REQ'D DUE TO UNBALANCED (U.) MOMENT 
TRANSFER 
 COLUMN * --------------* ---------------------------------------------
--------- 
 NUMBER * W/O U. MOMENT * MAX.U. *GAMMA* FLEXURAL  *PATT* CRITICAL    
SECTION 
        * REQ'D - PROV'D* MOMENT * -f  * TRANSFER  *NO. * SLABW  - AREA 
-  R/F 
        *(sq.in) (sq.in)* (ft-k) *     *  (ft-k) *    * (ft)   (sq.in) 
-----------------------------------------------------------------------
-------- 
   1       7.16     7.20   316.4    .60    189.8      4     6.0    3.10  
7  # 4 
   2       9.99    10.11  -118.4    .60    -71.1      3     6.0    1.14  
0  # 5 
   3       9.82    10.11  -130.5    .60    -78.3      2     6.0    1.26  
0  # 5 
   4      10.16    10.42   135.9    .60     81.5      2     6.0    1.31  
0  # 5 
   5       9.66     9.96  -148.8    .60    -89.3      2     6.0    1.44  
0  # 6 
   6       7.16     7.40  -217.2    .60   -130.3      3     6.0    2.11  
2  # 4 
 
 NOTE: Zero transfer "CRITICAL SLABW" indicates no support dimensions 
       given for transfer. 
       If beam(s) are present, transfer mode may be due to beam shear 
       and/or torsion, check manually. 
 
 
              A D D I T I O N A L   I N F O R M A T I O N   F O R 
                      I N - S P A N   C O N D I T I O N S 
              *************************************************** 
 
                    *  REINF.  SUMMARY  * 
              SPAN  * ----------------- *   TOTAL FACTORED SPAN 
              NUMBER*     AT MIDSPAN    *   STATIC DESIGN MOMENT 
                    *  REQ'D. - PROV'D. *   (W/O PARTIAL LOADS) 
                    * (sq.in)   (sq.in) *           (ft-k) 
              -------------------------------------------------- 
                2       6.88      7.00              585.6 
                3       6.47      6.60              719.3 



 

 

 

 

 
 
                4       6.48      6.60              719.3 
                5       6.55      6.80              719.3 
                6       6.29      6.40              432.3 
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                     D E F L E C T I O N    A N A L Y S I S 
                     ************************************** 
 
    NOTES--The deflections below must be combined with those of 
           the analysis in the perpendicular direction. Consult 
           users manual for method of combination and limitations. 
 
         --Spans 1 and  7 are cantilevers. 
 
         --Time-dependent deflections are in addition to those 
           shown and must be computed as a multiplier of the dead 
           load(DL) deflection. See "CODE" for range of multipliers. 
 
         --Deflections due to concentrated or partialloads may be 
larger 
           at the point of application than those shown at the 
centerline. 
           Deflections are computed as from an average uniform loading 
           derived from the sum of all loads applied to the span. 
 
         --Modulus of elasticity of concrete, Ec =  3834. ksi 
 
         *         *  C O L U M N   S T R I P  *  M I D D L E   S T R I 
P 
         *  DEAD   *     DEFLECTION DUE TO:    *     DEFLECTION DUE TO: 
   SPAN  *  LOAD   *---------------------------------------------------
----- 
  NUMBER *  Ieff.  *  DEAD  *  LIVE  *  TOTAL  *  DEAD  *  LIVE  *  
TOTAL  * 
         * (in^4)  *  (in)  *  (in)  *  (in)   *  (in)  *  (in)  *  
(in)   * 
  ---------------------------------------------------------------------
----- 
     1       60819.    -.013    -.007    -.019     -.013    -.007    -
.020 
     2       44410.     .099     .070     .169      .045     .029     
.074 
     3       44410.     .096     .105     .201      .045     .049     
.095 
     4       44410.     .096     .105     .200      .045     .049     
.094 
     5       44410.     .102     .103     .205      .051     .050     
.101 



 

 

 

 

 
 
     6       44410.     .060     .034     .093      .020     .011     
.032 
     7       60819.    -.008    -.004    -.013     -.008    -.004    -
.013 
 
 
                   Q U A N T I T Y   E S T I M A T E S 
                   *********************************** 
 
         TOTAL QUANTITIES 
         ---------------- 
         CONCRETE        ....      123.8 cu.yd 
         FORMWORK        ....     3861.  sq.ft 
         REINFORCEMENT (IN THE DIRECTION OF ANALYSIS) 
          (NEGATIVE)     ....     2749.  lbs 
          (POSITIVE)     ....     2424.  lbs 
 
         SUMMARY OF QUANTITIES 
         --------------------- 
         CONCRETE        ....        .89  cu.ft/sq.ft 
         FORMWORK        ....       1.03  sq.ft/sq.ft 
         REINFORCEMENT** ....       1.37  lbs / sq.ft 
 
           **(IN THE DIRECTION OF ANALYSIS) 
 
                      * Program completed as requested * 
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=======================================================================
= 
    Computer program for the Strength Design of Reinforced Concrete 
Sections 
    
=======================================================================
= 
 
 
         Licensee stated above acknowledges that Portland Cement 
Association(PCA) is not and  cannot  be  responsible  for  either  the  
accuracy or adequacy  of the  material  supplied  as input  for  
processing  by  the PCACOL(tm) computer program. Furthermore, PCA 
neither makes any warranty expressed nor implied with respect to the 
correctness of the output prepared by the PCACOL(tm) program.  Although 
PCA has endeavored to produce PCACOL(tm) error free, the program is not 
and can't be certified infallible.  The final and only responsibility 
for analysis, design and engineering documents is the licensees.  
Accordingly,  PCA disclaims all responsibility in contract,  negligence 
or other  tort for any analysis, design or engineering  documents 
prepared in  connection with the use of the PCACOL(tm) program. 
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       General Information: 
       ==================== 
         File Name:  P:\4KSI2011.COL 
         Project:    Ground                  Code: ACI 318-89 
         Column:     lSpan 3, Column Above   Units: US in-lbs 
         Engineer:   Aric Heffelfinger       Date: 02/22/06  Time: 
15:23:28 
 
         Run Option: Design                  Short (nonslender) column 
         Run Axis:   Biaxial                 Column Type: User-defined 
 
       Material Properties: 
       ==================== 
         f'c   = 4 ksi                            fy   = 60 ksi 
         Ec    = 3834.25 ksi                      Es   = 29000 ksi 
         fc    = 3.4 ksi                          erup = 0 in/in 
         eu    = 0.003 in/in 
         Stress Profile: Parabolic                 
 
       Geometry: 
       ========= 
         Rectangular: Width = 26 in               Depth = 26 in 
 
         Gross section area, Ag =  676 in^2 
         Ix =  38081.3 in^4                       Xo =  0 in 
         Iy =  38081.3 in^4                       Yo =  0 in 
 
       Reinforcement: 
       ============== 
         Rebar Database: ASTM 
         Size     Diam    Area  Size     Diam    Area  Size     Diam    
Area 
         --------------------------------------------------------------
----- 
            3     0.38    0.11     4     0.50    0.20     5     0.63   
0.31 
            6     0.75    0.44     7     0.88    0.60     8     1.00   
0.79 
            9     1.13    1.00    10     1.27    1.27    11     1.41   
1.56 
           14     1.69    2.25    18     2.26    4.00  
 
         Confinement: User-defined; phi(c) = 0.7,  phi(b) = 0.9,  a = 
0.8 
         #3 ties with #10 bars, #4 with larger bars. 



 

 

 

 

 
 
 
         Layout: Rectangular 
         Pattern: All Sides Equal  [Cover to transverse reinforcement 
(ties)] 
 
         Total steel area, As = 31.20 in^2 at 4.62% 
 
         20-#11   Cover = 0.75 in 
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                     Applied Loads         Computed Strength   
Computed/ 
                  P      Mx      My        P      Mx      My   Applied 
          Pt.  (kips)  (ft-k)  (ft-k)   (kips)  (ft-k)  (ft-k) Ray 
length 
          -------------------------------------------------------------
--- 
          1      2500     120      50     2276     108      45    0.911 
 
 
                         Program completed as requested! 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
 
Seismic Calculations (All Concrete Structure) 

 Self Weight 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
 

 



 

 

 

 

 
 
Shear wall Design Calculations 

 



 

 

 

 

 
 

 
**** Shear wall load distribution table can be viewed as an excel 

spreadsheet on my webpage.  It is too large to fit on an 8.5” x 11” piece 

of paper. 

 



 

 

 

 

 
 
Concrete structure cost breakdown 

 



 

 

 

 

 
 

 



 

 

 

 

 
 
Concrete Labor Details 



 

 

 

 

 
 
Concrete Duration Calcs 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
 
Steel Cost Breakdown 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
 
Steel Labor Detail / Duration Calcs 


