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1 -1-    

                           
      .              )   

       (     455/0    3   .     
                       
   :  

1-             .  
2-                      
.  
3-                       
 .  

             1-4  .  
                    

   5   15        .            
          2800     .         

                           
2800      .     

 

1 -2-   

 )Stud  :(      )1-1.(  
 ) King Stud:(    " "               

     ) 1-2.(  
  )Chord Stud :(        "   I  II"  " 

         "   )  (  ) 1-3.(  
  )Jack Stud :(                 " " 

  )1-2.(  
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  )Cripple Stud :(   " "                  
               )1-2.(  

)  Nominal Load        :(1-3.  
 )Blocking  :(C                           

                          
   ) 1 -1.(  

) Heel    :(     )  1-1.(  
   (Structural Sheathing) :               

                  (OSB)   
)  Average Grade    :( .        

) Track  :(             )1-1.(  
  (Rim Track)  :             )1-4.(  
 )Deflection Track   :(                 
    ""     .  

) Joist :(            )1-4.(  
   (Ceiling Joist) :               )1-1.(  

  ) Roof Rafter  :(         ) 1-1.(  
  (Floor Joist) :              )1-1.(  

 )Collector       :(       .     
 (Diaphragm)      :              

      )1-5.(  
)  Shear Wall              :(      

       )1-5.(  
   I )Type I Shear Wall               :(
                         .  

    I                      
.  

   II )Type II Shear Wall      :(            
      .                   
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     .         .  
  ) Non-Structural Wall :(              

 2mKN 5/0                            
mKN 5/1          KN 9/0 .  

  Web Stiffener- Bearing Stiffener)( :            
       )1-4.(  

)  Punchout  :(            .  
)  Pitch Break(        :        .   
)  Steel Sheet      :(            

 .  
   (Cold-Formed Sheet Steel)  :              

              .  
  (Designation Thickness)         mm.    

  )Design Thickness.       :(  
  ) Base Steel Thickness    :(  .    

  (Chord)         :            
                  .  

)  Web Member  :(              .  
  ) Ridge Member :(            ) 1-1.(  
  ) Non-Structural Wall :(              

 KN/m2 5/0                            
KN/m 5/1           KN 9/0 .  

)  Panel Point.         :(  
   )Repetitive Framing  :(               

  mm 610        .             
                    .     

) Lip – Edge Stiffener          :(        )1-7.(  
 ) Nominal Strenght :(       (      ) 

       .  
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)    Adjusted Shear Resistance  :("   "II        
               .  

)  Design Strength  :(         nR.  
  (Allowable Strength) :          R n.  

)   Required Strength  :(                  
     (ASD)       (LRFD)        .  

 C ) C Shape      :(              
           )1-7.(  

 Z  :                .  
)  Hat-Shape           :(           

       .   
 ) Strap Bracing :(                   

       )1-3.(  
  )Hold down Anchor      :(           

            )1-3 .(  
)   Mean Roof Height   :(         . 

     10             .  
)  Gusset Plate    :(                  

    )1-3.(  
 )(Header  :                   

    )1-1.(  
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 1-1         

  

 1-2          
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 1-3                 

  

  

 1-4           



 -    9 
  

  

 1-5        
 

  

 1-6     
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 1-7   C   

  

1 -3-    

                      .     
         1-3-1           1-3-2   

:          .  
D= .    
E=                    .  
H= .     
L= .        
Lr= .     
S= .    

W= .    
 .                    

      1-4   .  
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1-3-1-          (ASD )

(1) D 
(2) D + L + (Lr  S)

(3) D + (W  0.7 E)

(4) D + 0.75 L + 0.75W + 0.75(Lr  S)

(5) D + 0.75 L + 0.75(0.7E) + 0.75S 

(6) 0.6D + (W  0.7 E)

         "H"                  
              (  )       .

  .     .       

1-3-2-            (LRFD)

(1) 1.4D 

(2) 1.2D + 1.6L + 0.5(Lr  S)

(3) 1.2D + 1.6(Lr  S) + ( L  0.8 W)

(4) 1.2D + L+ 1.6W + 0. 5(Lr  S)

(5) 1.2D + L + E + 0.2S 
(6) 0.9D + 1.6W 
(7) 0.9D + E 

     kg/m2 400            34  5
    .               "H"      

       (  )     6/1         .
     .

1 -4 -  

          2800         
" uR "   " 0 "       " dC "          " H " 
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    .           1-1    
)1-1.    (                  .

 1-1-        
      uR0 dC)m(H   

    
      

4  2  5/3  15  
  

  
     
      

      .
5/5  3  4  15  

  
  

     
        
     .

2  5/2  2  2/7  
     

   
   2800

1 -5 -   

1-5-1-   
          1/360      1/240     .

 1/300   )     1/150           (  
   .

      1/200              .
                   

:    
)1-1( D+L

)1-2( D+0.5 S 
                   
:  

)1-3( D+0.5 L

                         .
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1-5-2-       

          2800  .    
              .  

)1-4( D+0.5 L+W 
W:           
  

1-5-3-    
  .                  

:                  
)1-
5(  

18
f0 

:     
 )      = (  

0f   =  
                 2  6     

        .            .    
  

1-5-4-        
                   5/1   2     

    .          )  1-3.   (  
  

1-5-5-     
                       

  .                          
                 ..  
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1 -6-     

                       
.    

1-6-1-       (ASD) 

                   R n        
 .                   

 .  
)1-8( R̸R nA 

:     
AR=           
nR=      3  6   

=      3  6  
  

1-6-2-         (LRFD)  
            nR        

                .         
  .     

)1-9( 
nL R̸R 

:    
LR=              

=      3  6 

nR=      3  6  
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1 -7 -   

1-7-1-     
             ASTM A1003  :   

    230  H )ST230H( 

    340  H )ST340H( 

    230  L )ST230L( 

    340  L )ST340L( 

    L        .     
                       

)   1 -2.  (            H    08/1   
.    3%    L           .  

 1-2       

  
 

( )  
   

( )  
   50  

    
ST340H 340 450  10%  
ST230H 230 310  10%  
ST340L  340  -  3%  
ST230L  230  -  3%  

  

1-7-2-         
      3 -2 3-3-1  )(3-3-1 -1- 3-4 3 -5 4-4  4-6-6 -1   yF 

      yaF                 

 .              .   ( )  ( )   
               ( )    

  2-5             Fya      :  
)1-10(  uvyfycya F̸F)C1(+CF=F 

:     
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yaF.                     =  
C           =          

              .       
cA       bR       t   .    bR  

) 1 -11  (.  

)1-11( { }t5.1or2t381.2max=R b 
ycF    =)   1-12   ( 7̸tR b  2.1̹FF yuuv      

120    .     
)1-12(  ( )m

byvcyc tRFB=F 
)1-13(  ( ) ( ) 79.1FF819.0FF69.3=B 2

yvuvyvuvc 

yvF              = 1-7-1.  
t.   =  
)1-14( ( ) 068.0FF191.0=m YVuv 

uvF              =1 -7 -1.  
yfF  =                  

        
               ( ) .  

  

1 -8 -      

                   
          .         

           .          
                   .  

                 .  
                    
  .                   

.     
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1-8-1-       

                 - 
55% AZ150  ASTM A792/A792 M      Z180  ASTM A653/A653 M  

 .  
     ( )      ASTM A653         

                  .99%    
                     .

 05/0  25/0                  .  
           .       - 

55%             ASTM A792    .
          )       1-3  (  .  

 1-3       

    
  
  

   
           

     

 )2mgr(  

   

)2mgr(  

     

 )2mgr(  
  Z180 180  60  150  

  - 55  AZ150 150  -  130  

1 -9-   

1-9-1-    

1-9-1-1-       
          ASTM C1513       .   

       .          
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1-9-1-2-      
            ASTM C1513 .      

         ASTM C954  ASTM C1513       .  

 1-9-1-3-   
       3         .           
         .     

1-9-1-4-     
    .                        

          15       .     
  

1-9-1-5-      
                          

          3     .          
       5/1     .         2     

   80       .  
  

1-9-2-    
           5   .     

          .    
  

1-9-3-    

1-9-3-1-     
          5 .  
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1-9-3-2-      

                       
            .  
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2 -1-   

                        
       455/0  3             .  C   

             .  
           .         

  

2 -2 -     

                   .  
         .  

  

2-2-1-    
    05/1 )      2-1 ( .  

  

2-2-2-     
                       

) 2 -1              .  (95   %.  

 2-1       
        

   mm mm 

478/0 455/0 460 

719/0 683/0 680 

792/0 752/0 750 

879/0 836/0 840 

146/1 087/1 1090  
438/1 367/1 1370 

811/1 720/1 1720 

583/2 454/2 2450 

155/3 997/2 3000 
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2 -3-     

2-3-1-    
                       
    :  

 (                .  
     (   :    

S=         .    
T=   
U=     .      
F =     
L=        

 (                     . 

  (         

  

2-3-2-    
                       

     1      .2-1   .  
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 2-1           

2 -4 -   

2-4-1-       

2-4-1-1-         
            w    t  

   :
1-                          

:   
 w/t 60

    w/t 60

Ia<Isw/t 60

Ia Isw/t 90 

:   
Ia     =                

  )2-7   .(
Is    =           .

2-         
:   w/t 250 

3-   : w/t 60
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        tw  30              
             .   

            
                                                                                                   

 (                                 (    

   2 -2       

  

 2-3            

  
                      .          

       .  
  

2-4-1-2-      
            )2-1        (

  :      

)2-1( 
av

4 f

av
f f

tdE
37.0̸

d

c100

f

tdE061.0
=w 

:     
wf=                  U   

t=    
d=     
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cf=        .  dcf    05/0            

 wf )        2-1  ( .  
fav=        )              

           (   
  

2-4-1-3-            
     wf 30             wf 2        

              2-2 .    

 2-2       ) b   (   )w       (  
  

 wb    fwL  wb fwL 

1 30 82/0 14 

96/0 25 78/0 12 

91/0 20 73/0 10 

89/0 18 67/0 8 

86/0 16 55/0 6 

:     
L=                         

   I             wf          
 .          

  

2-4-2-        
     :            

1-   :     200=
t

h

max

  

2-           4-3-6-1   :  

-          :  260=
t

h

max
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-              :                

300=
t

h

max

  

:    

h=             
t=     

             th         .  
  

2 -5 -       

2-5-1-        

2-5-1-1-        
  b        :  

)2-2(   0.673   b =w

)2-3(  0.673  b = w

 :     
w=      2-4  

=     

)2-4(  )
22.0

1(
1

= 

=         :    

)2-5(  
crF

f
=

 :     
t=         

=     
Fcr        = :  

)2-6(  
2

2

2

cr w

t

)1(12

E
kF
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E=     
k=                             4 

   .k                .  
f=          :  

 

   b     f    

 2-4         

  
 (  :    

      3-3-1-1 :    
           :     f=Fy  
                f         

    My   ) .My .(      
      3-3-1-1   f       Mn   .  

     3-3-1-2-1   f    Fc   . 

 (   f   Fn   3-4   .  
  

2-5-1-2-        
  bd              .  

)2-7(   0.673   w= bd 
)2-8(   0.673 w= bd 

 :    
w=    

=             .  
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    )  2-4)  (2-5   (fd  f    fd       
     .       

                        : 

  0.673   1= 

)2-9(  0.673< < c  )
461.0

358.1(
1

= 

              ̸c  )
22.0

f

F
59.0+41.0(

1
=

d

y 

c  :     

)2-10(  
E

F

t

w
328.0+256.0=

y
c 

)  2-5   (fd   f   .   
       1 .    

2-5-2-          

2-5-2-1-        
-      
           70tw  0.5wdh0        
    w 5/0 dh3 .      

      b      :  
)2-11(  0.673     dh-w= b 

)2-12(  0.673  h
hh dw̸

w

d085.0
+

w

d8.022.0
1

w
=b 

  :  
w=     
dh =    

t=     
=   2-5-1  .  
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 –       
                        

         c )     2-5  .(       
    )   2-5)  (2-6 (   c   w       .  

k   43/0      .  
      :            

1      (mm600s   
2       ( mm  send  250   
3   (mm dh 60    
4   (mm  Lh 110   
5    (dh     w0 dh/w0 0.5 .  

  

 2-5             

  

2-5-2-2-        
  bd        b    1  2-5-1-2   fd   f  
         fd        .  

  

2-5-3-          
          :  

b1  =    2-6  
b2=     2-6  
be  =     2-5-1   f1  f   k       
bo       =2-7  
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f1 f2  =      2-6                  
  f1 f2  

ho=      2-7  
k=      

= )     2-13 (   .  

)2 -13( =
1

2

f

f
  

  

  
  

   
 (f1    f2   (f1  f2   

 2-6            

  

 

 2-7            
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2-5-3-1-       

-       1f   2f            2-6   
     k 1b  2b     )2-14)  (2-17(  :  

)2-14(    3)+1(2+)+1(2+4=k 
   4bh oo:  

)2-15(    
+3

b
=b e

1 

)2-16(   236.0  
2

b
=b e

2 
)2-17(   236.0̸ 

1e2 bb=b 
  

 21 b+b             .     
   4bh oo:  

)2-18(    
+3

b
=b e

1 

)2-19(    
1

e
2 b+1

b
=b 

-             1f  2f      2-6 
      k 1b  2b      :  
)2-20(    3)1(2+)1(2+4=k 

)2-21(   236.0>  
3

b
=b e

1 
)2-22(   236.0̸ 

1e2 bb=b 
  

2-5-3-2-         
         2-5-3-1   1df  2df  1f  2f      .

   1df  2df     f1  f2             .  
 

2-5-4-   C         
     C    :         
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7.0hdh 
200th 

         

    ̸mm450 

      2t  

    mm 60̸dh  mm110̸Lh 

      mm150 

:     
dh=     
h=            .  
t=    

Lh: =    
b1  b2:    )   2-6   ( .  
  

2-5-4-1-       
  38.0<hdh     1b  2b    2-5-3-1         

.       
  38.0̹hdh      2-6-1-1            

       f1=f     ) 2-6.(  
  

2-5-4-2-        
     2-5-3-2           .    

  

2-5-5-            
                      

    5/0 =k        .      s    
   4-6-1-3        2-5-1          .  
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    4-6-1-3          2-5-5-1  2-5-5-2     .  
         2-5-1 .    

 

( ( 

 2-8        (       (  

  

2-5-5-1-       
                 :  

 f < Fc              2-5-1-1  .   

 f  Fc                2-4-1-1        
       : 

)2-23(   = t m 
   t )  2-24  (m )  2-25 (   :  

)2-24(  1̸)
22.01

(
1

=
ct

t 

)2-25(  0.1̸
df

tF

f

F
8= cy

m 

:     

)2-26( 
cr

c
t F

F
= 

Fc:           =  

)2-27( 
2

2

c s

Et329
=F 

f               =    Fy    
s     =       
E   =  
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t     =  
Fcr)   =2-6    (w      .  
Fy          =    
d    =  

                     :  
 (40  d 190 mm    
 (1  t  1.5 mm    
 (50  s  200 mm    
 (228 MPa  Fy  414 MPa   
 (100  w/t  350 

                 .  
  

2-5-5-2-        
                          

  2 -5 -5 -1   :       
1   (f  fd  .  fd           
2 (Fy      .         
  

2 -6-       

2-6-1-         

2-6-1-1-       
      b          2-5-1-1   

     .k  43/0 w  2-9   .  
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2-6-1-2-        

  bd           1   2-5-1-2    df   
 f      k  43/0   .  

  

 2-9         

  

2-6-2-             
           :  

b=           2-5-1-1   f=f1   k           
 .  
bo=          C      ) 2-10 .     (  
f1  f2 :      2-10  2-12            . f1  f2  

    f1 f2 .     f  f1     tw    60 . 

ho=    C       2-10 .      
k=           2-5-1-1   .  
w=       w/t 60   
=      2-5-1-1    f=f1 .     
=            2-5-1-1  

 (     (      

 2-10       C      
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2-6-2-1-       
  b           2 -5 -1 -1      f=f1    

                        .f1  
  f2            2 -5 -1 -1        .  

1 ( f1  f2 )      2-11       ( )  2-28)  (2-29 (
  .  

-  )         2-11 (  

)2 -28( 
34.0+

578.0
=k 

-  )         2-11 (  
)2-29( 207.0+21.057.0=k 

 

  
(  (  

 2-11              

2 ( f1    f2 )    2-12          ( :  
( )       2-12 (  

 0.673(1+ ) 1=    >0.673(1+ )   

)2 -30(  )
)+1(22.0

1)(
+1

(= 

)2-31( 207.0+21.0+57.0=k 
)        ( 2-12 (  

  <1  0.673  1=    >0.673   

)2 -32(  +)
22.01

)(
1

(= 
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)2-33(  21.17+5+70.1=k 

  1 1=  .  

  
( (  

 2-12                   

  
     b      C              

 .  
 1   (C        )              2-10 
(  

)2-34(  0.856 b = w  
)2-35(  0.856 b = w 

:  
)2-36(  /925.0= 

)2 -37(  
256.1+

h

b145.0
=k

o

o

0.1̸
h

b
̸1.0 o 

 2 (  C     )            2-10  (
      2-5-3    .  

     Se    3-3-1-1  Sc    3-3-1-2-1             
         2-10  2-11   2-12            .

   Se    3-3-1- 1               
    2-10   2-12     .  
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2-6-2-2-        
  bd         2-6-2-1   1df  2df     1f  2f   
      1df  2df     1f  2f   2-10  2-12     

           .  
  

2 -7 -               

                   2-7-1      
  2-7-2    .    

  

2-7-1-       
        2-13 .      

     

 2-13       

  
 S0.328̸tw        :   

)2-38(  ss d=d  2w=b=b 21  w=b  0=Ia 
 S328.0>tw:  

)2-39(  ( )
Iss Rd=d  12 bb=b   

2

bR
=b I

1 
 S )  2-40  ( :  

)2-40(  
f

E
28.1=S 

w=      2-13  
t=    
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f )     =2-13(  

E   =  
aI=                         

:     
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t.S

w
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t.S

w
t399=I 4
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I
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a

s
I 
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b1  b2         2-13   
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sI=              .        Is 
)  2-43  (                  
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)2-43(  
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sintd
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 2-3     k  

)   14040( 
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75/0 2 04/0 08/0 14/0 36  
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1-AISI S100-07: North American Specification for the Design of Cold-Formed Steel Structural Members 
2-AISI S100-07-10: North American Specification for the Design of Cold-Formed Steel Structural 
Members 2010, Edition with Supplement No. 2 and Commentary  
3-AISI S200-07: North American Standard for Cold-Formed Steel Framing–General Provisions 
4-AISI S201-07: North American Standard for Cold-Formed Steel Framing–Product Data. 
5-AISI S210-07: North American Standard for Cold-Formed Steel Framing–Floor and Roof System 
Design  
6-AISI S211-07: North American Standard for Cold-Formed Steel Framing–Wall Stud Design 
7-AISI S212-07: North American Standard for Cold-Formed Steel Framing–Header Design 
8-AISI S213-07: North American Standard for Cold-Formed Steel Framing–Lateral Design 
9-AISI S213-07-SI-09: North American Standard for Cold-Formed Steel Framing–Lateral Design 200, 
Edition with Supplement No. 1 and Commentary 
10-AISI S214-07: North American Standard for Cold-Formed Steel Framing–Truss Design 
11- AISI Cold-Formed Steel Design 2008 Edition. 
12-ASCE/SEI 7-10: Minimum Design Loads of Buildings and Other Structures 2010. 
13-ASTM A307 - 10 Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile 
Strength 
14-ASTM A325 - 10 Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi 
Minimum Tensile Strength. 
15-ASTM A490 - 10ae1 Standard Specification for Structural Bolts, Alloy Steel, Heat Treated, 150 ksi 
Minimum Tensile Strength 
16-ASTM A563 - 07a Standard Specification for Carbons and Alloy Steel Nuts 
17-ASTM A653 / A653M - 10 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 
18-ASTM A792 / A792M - 10 Standard Specification for Steel Sheet, 55 % Aluminum-Zinc Alloy-
Coated by the Hot-Dip Process 
19-ASTM A1003 / A1003M - 11 Standard Specification for Steel Sheet, Carbon, Metallic- and 
Nonmetallic-Coated for Cold-Formed Framing Members 
20-ASTM C208 - 08a Standard Specification for Cellulosic Fiber Insulating Board 
21-ASTM C954 - 10 Standard Specification for Steel Drill Screws for the Application of Gypsum Panel 
Products or Metal Plaster Bases to Steel Studs from 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm) in 
Thickness 
22-ASTM C1002 - 07 Standard Specification for Steel Self-Piercing Tapping Screws for the Application 
of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs 
23-ASTM C1396 / C1396M - 11 Standard Specification for Gypsum Board 
24-ASTM C1513 - 10 Standard Specification for Steel Tapping Screws for Cold-Formed Steel Framing 
Connections 
25-ASTM E2126 - 11 Standard Test Methods for Cyclic (Reversed) Load Test for Shear Resistance of 
Vertical Elements of the Lateral Force Resisting Systems for Buildings 
26-ASTM F436 - 11 Standard Specification for Hardened Steel Washers 
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27-ASTM F959 - 09 Standard Specification for Compressible-Washer-Type Direct Tension Indicators for 
Use with Structural Fasteners 
28-CSSBI 51-06: Lightweight steel framing Design Manual. 2nd Edition. 2006. 
29-CSSBI 57-02: Lightweight steel framing Architectural Design Manual. 2002 
30-IBC-09: International Building Code. 
31-Yu WW, Laboube RA. Cold-Formed Steel Design, 4th Edition. 2010. John Wiley and Sons, Inc. 
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