


1. REINFORCED CONCRETE
1.1 Code of Practices

1.1.1 American Concrete Institute, ACI 318-83
1.1.2 ACI Detailing Manual - 1980, Publication SP-66
1.1.3 Engineering Institute of Thailand, EIT 1001
1.1.4 Thailand Construction Code of Practice & Control Law BE.2522

1.2 Material Properties

1.2.1 Concrete fc' at 28 days (Cylinder) = 210 ksc.

fc = 0.45fc' = 94.50 ksc.

vc = 0.29   fc' = 4.21 ksc.

1.2.2 Reinforcement and R.C. Factor

SR-24 SD-30 SD-40

fy 2,400 3,000 4,000 ksc.

fs = 0.5fy 1200 1500 1700 ksc.

Es 2.04 x 106 2.04 x 106 2.04 x 106 ksc.

EC = 15,210    fc' 219,110 219,110 219,110 ksc.

k 0.423 0.370 0.341

j 0.859 0.877 0.886

n = 9.31 9.31

R =             fc . J .k 17.170 14.282

Structural Design Criteria

ksc.

9.31

15.316

ES

EC
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2. Structural Steel Design.   (American Institute of Steel Constuction,  AISC.)

Grade :
Poisson's Ratio P =
Tensile Strength  fu = ksc.
Yield Strength  fy = ksc.
Yield Strength  fy = ksc.
Modulus of Elasticity E = ksc.

3. Loading Condition.

DL. อิฐมอญ = 180 kg/m2

DL. อิฐมอญเต็มแผน = 360 kg/m2

DL. Of Concrete = 2,400 kg/m3

DL. Of  Roof Tile (ลอนซีแพคโมเนีย) = 50 kg/m2

LL. Of  Roof = 30 kg/m2

LL. ระเบียง = 150 kg/m2

LL. ทั่วไป = 300 kg/m2

LL. บันไดและชองทางเดิน = 400 kg/m2

LL. หองสมุด = 600 kg/m2

LL. หองเครื่องลิฟท = 1,000 kg/m2

LL. ถังเก็บนํ้า = 1,500 kg/m2

(LCB ) (LCB )
1 D + L 1 D + L

P.C. Pile   (Allowable Load per Pile   >  F.S. =  2.5 ) = 0.40 x 0.40  m. ( 50 Tons )
Pile & Soil

Loading Condition.

(Steel Design) Description (Concrete Design) Description 
Load Combination List  WSD  &  AISC-ASD89  &  AISI-CFSD86

2.1 x 106

    AISC-ASD89  &  AISI-CFSD86
SS400

Structural Design Criteria

0.30
4,100
2,200
2,400
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Owner :  โรงเรียนหาดใหญวิทยาลัย
Project : อาคารเรียน 7 ชั้น
SUBJECT : คอนกรีตกําลังอัดประลัย 240 ksc. (Cube) หรือ 210 ksc. (Cylinder)

  
Concrete :

Mix. 28 days concrete strength (Cube) = ksc.
Water / Cement =
Slump = mm.
Sand / aggregate =
Type of Cement = 6.00

Material Properties :

Max. Size of coarse aggregate = mm.
Specific gravity of coarse aggregate =
Specific gravity of fine aggregate =
Unit Weight of Cement = Tons / m3.

Mixed Computation :

Cement Content =
Water requirement = =

Absolute volume of Cement = =

Volume of water = 1000 =

Volume of air 1.5 % =
Absolute volume of aggregate = =
Absolute volume of fine aggregate = =
Absolute volume of Coarse aggregate = =

Material for 1 m3. Concrete :

Cement Type   1 = 300
Weight of fine aggregate = 0.328 x 2.6 x 1,000 =
Weight of Coarse aggregate = 0.399 x 2.7 x 1,000 =
Water requirement = 300 x 0.54 =

Admixture :

RETARDER ADMIXTURE(DOSAGE 200 CC/100 KG. CEMENT) =

1

50 - 100

240
0.54

45 %

CC.

20-25
2.70
2.60
3.15

kg.
kg.

300
300 x 0.54

m3.

0.399

kg.

0.015

0.727 x 0.45
0.727 - 0.328

1 - 0.096 - 0.162 - 0.015

0.162

0.727
0.328

162
kg / m3.

kg / m3.

0.096

852.8
1,077.30

kg.

162

600

m3.

m3.

m3.
m3.
m3.

162
1000

300
3.15 x 1,000



    WIND LOADS BASED ON NBC1995 (Simple Procedure)                [UNIT: kgf, m] 
  ________________________________________________________________________________ 
 
    Wind Load                                    : F  = p * Area  
    External Pressure                            : p  = q*Ce1*Cg*Cp1 - q*Ce2*Cg*Cp2  
    Reference Velocity Pressure [kgf/m^2]        : q  = 0.065923 * V^2 
    Reference Wind Speed (V) [m/sec]             : V  = 22.00  
    Gust Effect Factor (Cg)                      : Cg = 2.00   
    Building Height (H)                          : H  = 33.89  
    Windward External Pressure Coefficient (Cp1) : Cp1= 0.80   
    Leeward External Pressure Coefficient  (Cp2) : Cp2= -0.50  
 
    Topographic Effects                          : Not Included 
   
    Scale Factor for X-directional Wind Loads    : SFx = 1.00 
    Scale Factor for Y-directional Wind Loads    : SFy = 0.00 
 
 ----------------------------------------------------------------------------------------------- 
 
       W I N D    L O A D    G E N E R A T I O N    D A T A     X - D I R E C T I O N  
 
STORY NAME PRESSURE  ELEV.   LOADED LOADED      WIND       ADDED     STORY      STORY    OVERTURN`G  
                             HEIGHT BREADTH     FORCE      FORCE     FORCE      SHEAR    MOMENT  
---------- -------- ------- ------- ------- ---------- ---------- ---------- ---------- ---------- 
      Roof 100.6228 33.8924 0.75235     0.0  302.81448        0.0  302.81448        0.0        0.0 
       37F 100.6228 32.3877 1.54621     4.0   938.1135        0.0   938.1135  302.81448  455.64512 
       33F 100.0337    30.8 1.74386     8.0   1145.158        0.0   1145.158   1240.928  2425.8829 
       30F 99.38772    28.9    1.85     5.4  722.78908        0.0  722.78908   2386.086  6959.4463 
       24F 98.57874    27.1    1.05     2.4  275.25979        0.0  275.25979  3108.8751  12555.421 
       22F 97.77209    26.8     1.1    4.25   563.1896        0.0   563.1896  3384.1349  13570.662 
       21F 97.63351    24.9    1.85     5.4  709.78756        0.0  709.78756  3947.3245  21070.578 
       20F 96.72577    23.1    1.05     2.4  243.42041        0.0  243.42041   4657.112   29453.38 
       19F 95.81317    22.8     1.1     2.4  525.20586        0.0  525.20586  4900.5325   30923.54 
       18F 95.65558    20.9    1.85     5.4  695.08593        0.0  695.08593  5425.7383  41232.443 
       17F 94.61704    19.1    1.05     2.4  238.05476        0.0  238.05476  6120.8242  52249.926 
       16F 93.56097    18.8     1.1     2.4  512.70744        0.0  512.70744   6358.879   54157.59 
       15F 93.37729    16.9    1.85     5.4  678.08274        0.0  678.08274  6871.5864  67213.604 
       14F 92.15613    15.1    1.05     2.4  231.77884        0.0  231.77884  7549.6692  80803.009 
       13F 90.89332    14.8     1.1     2.4  497.86521        0.0  497.86521   7781.448  83137.443 
       12F 90.67127    12.9    1.85     5.4  657.76082        0.0  657.76082  8279.3132  98868.138 
       11F 89.17463    11.1    1.05     2.4  224.14747        0.0  224.14747   8937.074  114954.87 
       10F 87.58408    10.8     1.1     2.4  479.37523        0.0  479.37523  9161.2215  117703.24 
        9F 87.29921     8.9    1.85     5.4  632.16052        0.0  632.16052  9640.5967  136020.37 
        8F 85.33128     7.1    1.05     2.4  214.24148        0.0  214.24148  10272.757  154511.33 
        7F 83.12755     6.8   1.125     2.4  465.43465        0.0  465.43465  10486.999  157657.43 
        6F 82.71771    4.85     1.3     5.4   499.0025        0.0   499.0025  10952.433  179014.68 
        5F 81.40227     4.2   1.425     2.4  278.39577        0.0  278.39577  11451.436  186458.11 
        4F 81.40227     2.0     2.1     2.4  1305.6925        0.0  1305.6925  11729.832  212263.74 
      G.L. 81.40227     0.0     1.0    13.4        0.0        0.0     --      13035.524  238334.79 
 
       W I N D    L O A D    G E N E R A T I O N    D A T A     Y - D I R E C T I O N  
 
STORY NAME PRESSURE  ELEV.   LOADED LOADED      WIND       ADDED     STORY      STORY    OVERTURN`G  
                             HEIGHT BREADTH     FORCE      FORCE     FORCE      SHEAR    MOMENT  
---------- -------- ------- ------- ------- ---------- ---------- ---------- ---------- ---------- 
      Roof 100.6228 33.8924 0.75235    45.5  3747.3292        0.0  3747.3292        0.0        0.0 
       37F 100.6228 32.3877 1.54621    49.5  7995.8914        0.0  7995.8914  3747.3292  5638.6083 
       33F 100.0337    30.8 1.74386    53.5  9441.5705        0.0  9441.5705  11743.221  24283.475 
       30F 99.38772    28.9    1.85    55.0   5366.014        0.0   5366.014  21184.791  64534.578 
       24F 98.57874    27.1    1.05    1.95  979.62544        0.0  979.62544  26550.805  112326.03 
       22F 97.77209    26.8     1.1    55.0  5907.9705        0.0  5907.9705  27530.431  120585.16 
       21F 97.63351    24.9    1.85    55.0  5271.1045        0.0  5271.1045  33438.401  184118.12 
       20F 96.72577    23.1    1.05    1.95  197.77909        0.0  197.77909  38709.506  253795.23 
       19F 95.81317    22.8     1.1    1.95  5026.0293        0.0  5026.0293  38907.285  265467.41 
       18F 95.65558    20.9    1.85    55.0  5164.0569        0.0  5164.0569  43933.314  348940.71 
       17F 94.61704    19.1    1.05    1.95  193.41949        0.0  193.41949  49097.371  437315.98 
       16F 93.56097    18.8     1.1    1.95  4906.3299        0.0  4906.3299   49290.79  452103.22 
       15F 93.37729    16.9    1.85    55.0  5040.6973        0.0  5040.6973   54197.12  555077.74 
       14F 92.15613    15.1    1.05    1.95  188.32031        0.0  188.32031  59237.818  661705.82 
       13F 90.89332    14.8     1.1    1.95  4764.1602        0.0  4764.1602  59426.138  679533.66 
       12F 90.67127    12.9    1.85    55.0  4894.0753        0.0  4894.0753  64190.298  801495.22 
       11F 89.17463    11.1    1.05    1.95  182.11982        0.0  182.11982  69084.373   925847.1 
       10F 87.58408    10.8     1.1    1.95  4587.0022        0.0  4587.0022  69266.493  946627.04 
        9F 87.29921     8.9    1.85    55.0  4711.1402        0.0  4711.1402  73853.495  1086948.7 
        8F 85.33128     7.1    1.05    1.95   174.0712        0.0   174.0712  78564.636  1228365.0 
        7F 83.12755     6.8   1.125    1.95  4460.0519        0.0  4460.0519  78738.707  1251986.6 
        6F 82.71771    4.85     1.3    55.0  4487.3257        0.0  4487.3257  83198.759  1414224.2 
        5F 81.40227     4.2   1.425    1.95  226.19657        0.0  226.19657  87686.085  1471220.2 
        4F 81.40227     2.0     2.1    1.95  5091.3051        0.0  5091.3051  87912.281  1664627.2 
      G.L. 81.40227     0.0     1.0    60.4        0.0        0.0     --      93003.586  1850634.4 
-------------------------------------------------------------------------------------------------- 
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Design Parameters :
Yeild Stress, fy (ksc) = n = Es/Ec     =
Elastic Modulus of Steel, Es (ksc) = k = 1/(1+fs/(n*fc)) =
Allowable Stress of Steel, fs (ksc) = j = 1-k/3 =
Comp. Stress of Concrete, fc' (ksc) = R = 0.5*fc*k*j (ksc) =
Factor =
Unit Weight,       (kg/cu.m) =
Allowable Stress of Concrete, fc (ksc) =
Elastic Modulus of Concrete, Ec (ksc) =

Input Data :
Concrete Covering (m) =
Thickness, t (m) =
h (m) = Rake = 34.99 º
s (m) =
Flight Span Length, L (m) =
Dead Load, DL (kg/m) =
Super Impose DL, SDL (kg/m) =
Live Load, LL (kg/m) =
Total Load, W (kg/m) =
Maximum Moment, Mmax (kg-m) =
Maximum Shear, Vmax (kg-m) =

Moment & Shear Analysis :
Effective Depth, d (m) =
Resisting Moment, Mr (kg-m/m) =
Resisting Shear, Vc (kg/m) =

Reinforcement :
Main Bar =
As-main (sq.cm/m) =
Spacing of Main Bar (m) =

Temp. Bar =
As-min and As-temp (sq.cm/m) =
Spacing of Temp. Bar (m) =

Checking :
Moment (kg-m) = >
Shear (kg) = >
Bonding Main (cm) = >
Min Thickness (m) = >

Engineer:
Licence:

30/4/2008
Owner : Stair No :
Project : อาคารเรยีน ค.ส.ล 7 ชน้ั Date :

0.302
1,500 0.899
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Stair Design (Flight)
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Design Parameters :
Yeild Stress, fy (ksc) = n = Es/Ec     =
Elastic Modulus of Steel, Es (ksc) = k = 1/(1+fs/(n*fc)) =
Allowable Stress of Steel, fs (ksc) = j = 1-k/3 =
Comp. Stress of Concrete, fc' (ksc) = R = 0.5*fc*k*j (ksc) =
Factor =
Unit Weight,       (kg/cu.m) =
Allowable Stress of Concrete, fc (ksc) =
Elastic Modulus of Concrete, Ec (ksc) =

Input Data :
Concrete Covering (m) =
Thickness, t (m) =
h (m) = Rake = 34.99 º
s (m) =
Flight Span Length, L (m) =
Dead Load, DL (kg/m) =
Super Impose DL, SDL (kg/m) =
Live Load, LL (kg/m) =
Total Load, W (kg/m) =
Maximum Moment, Mmax (kg-m) =
Maximum Shear, Vmax (kg-m) =

Moment & Shear Analysis :
Effective Depth, d (m) =
Resisting Moment, Mr (kg-m/m) =
Resisting Shear, Vc (kg/m) =

Reinforcement :
Main Bar =
As-main (sq.cm/m) =
Spacing of Main Bar (m) =

Temp. Bar =
As-min and As-temp (sq.cm/m) =
Spacing of Temp. Bar (m) =

Checking :
Moment (kg-m) = >
Shear (kg) = >
Bonding Main (cm) = >
Min Thickness (m) = >

Engineer:
Licence:

30/4/2008
Owner : Stair No :
Project : อาคารเรยีน ค.ส.ล 7 ชน้ั Date :

0.302
1,500 0.899

Location : Floor :
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Design Parameters :
Yeild Stress, fy (ksc) = n = Es/Ec     =
Elastic Modulus of Steel, Es (ksc) = k = 1/(1+fs/(n*fc)) =
Allowable Stress of Steel, fs (ksc) = j = 1-k/3 =
Comp. Stress of Concrete, fc' (ksc) = R = 0.5*fc*k*j (ksc) =
Factor =
Unit Weight,       (kg/cu.m) =
Allowable Stress of Concrete, fc (ksc) =
Elastic Modulus of Concrete, Ec (ksc) =

Input Data :
Concrete Covering (m) =
Thickness, t (m) =
h (m) = Rake = 34.99 º
s (m) =
Flight Span Length, L (m) =
Dead Load, DL (kg/m) =
Super Impose DL, SDL (kg/m) =
Live Load, LL (kg/m) =
Total Load, W (kg/m) =
Maximum Moment, Mmax (kg-m) =
Maximum Shear, Vmax (kg-m) =

Moment & Shear Analysis :
Effective Depth, d (m) =
Resisting Moment, Mr (kg-m/m) =
Resisting Shear, Vc (kg/m) =

Reinforcement :
Main Bar =
As-main (sq.cm/m) =
Spacing of Main Bar (m) =

Temp. Bar =
As-min and As-temp (sq.cm/m) =
Spacing of Temp. Bar (m) =

Checking :
Moment (kg-m) = >
Shear (kg) = >
Bonding Main (cm) = >
Min Thickness (m) = >

Engineer:
Licence:

30/4/2008
Owner : Stair No :
Project : อาคารเรยีน ค.ส.ล 7 ชน้ั Date :
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