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  (pseudo-lateral force) 

  

  

  5.3-3 .1303-57 [1]  

 

 1 2 m aV CC C S W   

 

 V  =  (pseudo-lateral force) 

  1C  = 

      ( R ) 

     5.3-9 .1303-57 [1] 
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     (elastic base shear capacity) 
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 2.4-2    (force distribution pattern)  
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story drift)  (plastic hinge rotation) 
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210 4
  

 

  SDOF  (
2

24
e

d a
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  (base shear force) 
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(pushover curve)  2.4-3  

 ( yV ) 
 

 
 

 2.4-3    (pushover curve) 
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 2.5   7.3-1  

7.3-3 7.3-8  7.3-9 7.4-1  7.4-3  . 1303-57 [1] 
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(3)  ( t )  5.3-8  .1303-57 [1] 

 ( eT ) 

 

(4)  

 

(5)

 150  

(6)  (pushover curve) 

  5.3.3.2.5  .1303-57 [1] 
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(7)  ( eT )  5.3-7  .1303-57 [1] 
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(8)  ( t )  7 

 3  50   5  7  

(9)  4  5 
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2.5  
 

   

 ( )    
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       = 2,154   

  Y  EYV        

       = 18,168  

 

    
'

50,106 30,093 0.033
(50 50) 240g c

P
A f

 

    

24 (0.6 ) / 4
0.00113

50 20
v

w

A
b s

 

    

6

'

(18,168 2,154) 9.81 /10 0.18
0.5 0.45 240*0.098

Y

w c

V
b d f

 

 

(2)

 

  (1)  7.3-2  a  b   

c  0.0143 0.0175  0.2  

 IO LS  CP 

  0.005 0.0107  0.0125   

 2.5-2 

 yM   24,815 -  

 ( )GP   

50,106  
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(3)  

  yM   

     = 24,815 -  

  UM  

     = 1.2*24,815 = 29,778 -  

  RM  

     = 0.2*24,815 = 4,963 -  

 

 2.5-3  
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 (reduction of existing irregularities)  

  ( . 1303-57 [1]  8.3)                   

                   

 

  (local modification of components) 

  

  ( . 1303-57  [1] 

 8.2)               

( . 1303-57 [1]  8.4)  ( . 1303-57  [1]  8.5) 
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3.2.1  
  (concrete jacketing)            

 (steel plate jacketing) 

  

 

  

  

                  

  

  (  3.2-1)  (  3.2-2) 
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 3.2-1    
 

   
 

 3.2-2    
 

    3.2-1           

      3.2-2 

         

 

              

 (reinforced concrete jacketing)  (steel plate 

jacketing) 

  3.2-3 

 (concrete jacketing)            
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  (dowel bars) 

 (composite section) 
 

 

 

 

 3.2-3    
 

  

   3.2-4 
 

 
 

 3.2-4    

1-82 New5.indd   271-82 New5.indd   27 15/5/2557   10:03:2515/5/2557   10:03:25



 
 28

  

    

(ductility)  (confinement action)  

                    

 

               

 

            

  

(1)  

(2)   

(3)  

(4)  

(5)   

     .1303-57 [1] 

 Eurocode 8 [4]  

3.2.2  
        

  1          

           

        

  

(1)   

)  (column height  H ) 

)  (shear span  L ) 

)  (column depth  D ) 

)  (column width  B ) 

)  (concrete covering  cc ) 

)  (concrete strength  '
cf ) 

)  (axial load  P ) 
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)  (moment capacity at 

yield curvature  yiM )  

)  (yield curvature  y ) 

)  (neutral axis depth  uc ) 

)  

)  (bar diameter  d ) 

)  (bar area  sA ) 

)  (yield strength  '
syf ) 

(2)  

)  (bar diameter  hd ) 

)  (bar area  hA ) 

)  (spacing  s ) 

(3)  

 

)  (jacket modulus  jE ) 

)  (ultimate strength  juf ) 

)  (ultimate strain  ju  ) 

   

  

   

 

 

(4)   

  

uV  ( )  nV  

 ( .3-12)   . 1303-57 [1] 

   ( .3-15) 

 ( .3-16)   . 1303-57 [1] 

   

 .3.5   . 1303-57 [1] 
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 ( .3-17) . 1303-

57 [1] 

 

 ( 0.004)0.09 e cu cc
c

f ju ju

D ft
f

  

 

 ( cu )  

 ( )         

 6  

  

 

0.08 0.0022 0.08 1500 0.0022 300 25 285p y sL L f d mm MPa mm mm  

 

6 111 1 10.7
285 2853 ( ) [1 0.5 ]

3 1 0.5
1500 1500

p p mm mmL L L L
mm mm

 

 
6 1 210.7 8.7 10 159 1.48 10cu y uc mm mm  

 

 ( .3-17) . 1303-57 [1]  

 

 

 2566 ( 1.48 10 0.004) 1.5 20
0.09 1.4

0.9 1,300 0.01c

mm MPa
t mm

MPa
  

 

           

 ( .3-22) . 1303-57 [1] 

 

 1500
3.75

400
mmL

D mm
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 4        

 

3.2.2.2  
  

  .3.5 . 1303-57 [1]  1cL                        

 (primary confinement region)  ct   

 

 
1

0.5 5660.5 283
max max max 283

1500 / 8/ 8 188
e

c
mmD mm

L mm
mmL mm

  

 

 2cL   (secondary confinement region)  50 

 ct   1cL  

 

 2 1 283c cL L mm   

 

 sL    st        

  1cL  2cL   sL  

 vt                       

  3.2-5 
 

 
 

 3.2-5    
 

1 11.4    283c ct mm L mm

2 20.7    283c ct mm L mm

0.1    187v vt mm L mm

1 11.4    283c ct mm L mm
2 20.7    283c ct mm L mm

25mm

25mm
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3.3  
          

  2  

            

 

             

  

  3.3.1 

3.3.1  
  (Buckling Restrained Brace  BRB)            

 (lateral buckling)  BRB             

                       

  BRB    3.3-1   (steel core)                 

 (unbonding material)    (encasing mortar) 

 (steel tube)    BRB                       

             

 

                               

   

  
 

 
 

 3.3-1    BRB [5] 
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  BRB . 1303-57 [1] 

   

 BRB  

 

    

     BRB 

 

 (damping)    

 ( eff )  BRB             

  8.4-5  .1303-57 [1] 

 

 

4

j
j

eff
k

W

W
  

 

  =   BRB (  

    0.05) 

  jW  =  BRB  1  

  kW  =  (  8.4-6                

     .1303-57) 

 

 1
2k i i

i

W F   

 

 iF  =  i  

  i  =  i  

 

  ( eff ) 

  

  (    5) 

 3.5.1  .1303-57 
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 BRB  

 3.3-2 

  

 BRB  30  

 (secant stiffness)  BRB  

  

 (force-deformation)  BRB 

  
 

 
 

 3.3-2     
 

 

  

(1)   BRB  

(2)  5 

(3)  

 BRB  

(4)  (effective stiffness)  BRB 

  3.3-3 

(5)  8.4-5  .1303-57 

(6)  

 0.05 

  βeff 
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(7)  

 BRB  

(8)  ( )  (4)  (7) 

 BRB  
 

 
 

 3.3-3    
 

             

                 

  X   Y                      

  .5-2  .5-3  

 

 5 4
1 2 1.09 1 0.9 0.16 2.74 10 4.41 10x x x m axV C C C S W g kN kN  

 
5 4

1 2 1.11 1 0.9 0.18 2.74 10 4.89 10y y y m ayV C C C S W g kN kN  

 

 

 .5-2 

 .5-3  (DCR ) 

 1  
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 1.05xT        3.3-5       0.15axS g  

 

1.04yT        3.3-5      0.15ayS g  

 

 

  

 X   Y     

 

 5 4
1 2 1.09 1 0.9 0.15 2.74 10 4.03 10x x x m axV C C C S W g kN kN  

 
5 4

1 2 1.11 1 0.9 0.15 2.74 10 4.14 10y y y m ayV C C C S W g kN kN  

 

 

  

 

     i  (

  ) 

  1  ( jiW ) 

  3.3-1 
 

 3.3-1     1  
 ( iF ) 323  ( ) 

( iL ) 4,717  

 iF  ( i ) 7.5  

   ( y ) 5.7  

   ( yiF ) 244  
 

 

   

 (elasto-plastic model)                       

 3.3-4 
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 6

6

1.16 10
0.05 0.12

4 4 1.33 10

j
j

eff
k

W
kN mm

W kN mm
  

 

  .1303-57 [1] 

 

 
1

4 4 1.28
5.6 ln 100 0.125.6 ln 100 eff

B   

 

  .1303-57 [1] 

  3.3-5 

 ( ) 

 ( ) 
 

 3.3-2    
 xiF  

(  

) 

yiF  
(  

) 

xiu  
( ) 

yiu  
( ) 

kx xi xiW F u  
(  

) 

ky yi yiW F u  
(  

) 

k kx kyW W W  
(  

) 

 

1,559 5,330 25.4 103 19,781 274,196 293,977 

5 3,493 11,940 21.3 75.3 37,204 449,782 486,985 

4 2,988 10,215 17.6 58.2 26,330 297,307 323,636 

3 2,561 8,753 12.7 37.5 16,266 164,242 180,508 

2 1,156 3,951 6.59 20.7 3,811 40,793 44,603 

1 269 918 1.26 3.92 170 1,800 1,969 

 76 261 0.33 1.06 12.4 139 151 

 1,331,830 
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 3.3-5     
 

 

3.4  
  

 (super-structure)  (sub-

structure)    

3.4.1  
 

 

   

 (cyclic softening) 

 

  

  

   

 ( ) 

Sa (g) 

Sa  BRB 

Sa  BRB 
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3.4.1.1  (liquefaction susceptibility) 
(1)   

(  10  15 )  Standard Penetration 

(SPT)  10  15 

 (   [6]   ) 

(2)  

  

)    

)  

  

)

  

 (dynamic compaction)  

)

 

3.4.1.2    
  

 ( ) 

3.4.2  
  

    

3.4.2.1  
  

 

 

3.4.2.2  
   

(1)      
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(2)

     

 20  50 

 

(3)  (dowel bars) 

 

 

 

3.4.3  
     

3.4.3.1  
   1.6   0.75   0.45  

 ( )  ( )  15  

 25    ( ) 

   

3.4-1 
 

 
 

 3.4-1    
 

  3.4-1  

(coefficient of passive resistance  pK )  (Coulomb’s equation)   

 

 2tan 45 2.5
2pK   

25

2 / 3

315 /kN m 216.9 /kN m

245 /kN m
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  (passive earth pressure  pp )  

 

 p pp hK   

 

  ( pP )  

 

 1 16.8 45 0.75 1.6 37
2pP kN   

 

  ( fF )  

 

 tan 280 0.25 70f vF P kN   

 

  ( P )  

( pP )  ( fF )  

 

 37 70 107p fP P F kN kN kN   

 

3.4.3.2  
   3.5 

  0.80   8   

 15   25    

( )   3.4-2 
 

 
 

 3.4-2    

25

2 / 3

315 /kN m
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  3.4-2  ( k )  

 

 sin1 sin 0.58k OCR   

 

 OCR  =  (overconsolidation ratio) 

     1   OCR        

     1 

 

  ( )  

 

 tan 0.25   

   
 

 3.4-1    

 
( )  

( ) 

 
(  

) 

 
(  

) 

 
(

) 

  
1  

(  
) 

0 - 0 0 0 0 

1 1,000 15 8.7 2.17 0.54 

2 1,000 30 17.4 6.53 1.63 

3 1,000 45 26.1 10.88 2.72 

4 1,000 60 34.8 15.23 3.81 

5 1,000 75 43.5 19.58 4.90 

6 1,000 90 52.2 23.93 5.98 

7 1,000 105 60.9 28.28 7.07 

8 1,000 120 69.6 32.63 8.16 

 34.8 

 

  3.4-1  
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 3.4-2    
  

 (1 ) 121.8  

 (2 ) 243.6  

 440  

 683.6  

 

  

 (3.5 )  8  

 243.6   
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.1   
 

    .1-1  (perspective)  

 5    24.7 

  .1-2  

100   111   59   59   .

1-3    

 

   (infilled wall 

panel)  

  (compression strut model) 

 .1-4 

 
 

 
 

 .1-1    
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 .1-2    
 

 

 
 

 
 

 .1-3    

100  

111  

59  

59  

Y 

X 
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 .1-4    
 

.2   
  

 

 cf   = 23.5    

 SR-24   = 235    

 SD-30   = 294    

 cE   = 4700 cf  

       = 22,940  

 

  .1303-57  .1.4 

 mf   = 600   

       = 4.1    

 mE    = 550 mf   

       = 2,275    
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.3   
  .3-1 

 (dead load)  (super-

imposed dead load) 
 

 .3-1    

   
( ) 

 
( ) 

 +23.5 14,946 

5 +18.5 44,131 

4 +14.5 49,800 

3 +10.5 61,089 

2 +6.5 45,934 

1 +1.5 38,351 

 +0.2 24,332 

 -1.2  

 24.7 278,614 
 

.4   
 

 

 225   . 

1302-52   

    D  SS  

1S   1.4-1  . 1302-52  0.878  0.248  

    aF  vF   1.149  1.904  

   

  1.149 * 0.878 1.009MS a sS F S  

1 1 1.904 * 0.248 0.472M vS F S  

  0.2  DSS  

 1  1DS  
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   2 2 *1.009 0.672
3 3DS MSS S  

   
1 1

2 2 *0.472 0.314
3 3D MS S  

 

 .4-1  
 

 

 .4-1   
   .1302-52 

 

  

 225  

 aS   .4-2  
 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0 0.5 1 1.5 2 2.5

 S a
 (g

)

( )

 : .
 : D 

SMS=1.009
SM1=0.472
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 .4-2    

 225     .1303-57 
 

.5   
   

 

 1)  5.3-1  .1303-57 

 (eigenvalue analysis)  

  

   0.959xT   

   0.881yT   

 2)   1C   2C   mC   

   60a    D   ( .1303-57  5.3.1.3.1) 

1C   R     max 10DCR  

 R    max 10*0.9 6
1.5 1.5m

DCRR C  

  
1 2

11 RC
aT

     ( .1303-57  5.3.1.3.1)
 

       
2

6 11 1.09
60*0.96

 

   2 1C    0.7  

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0 0.5 1 1.5 2 2.5

 S a
  (g

)

( )

 : .
 : D 
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   0.9mC   3  

 2)  

  X  0.959   .4-2 

 0.164axS   

  1 2x m axV C C C S W    ( .1303-57  5.3.1.3.1) 
 =1.09*1.0*0.9*0.164*278,614  
 = 44,758  

  Y 

 X 

 Y  .5-1  
 

 .5-1    
 T  ( ) 

1C   2C   mC   aS   V  ( ) 
 X 0.959 1.09 1.0 0.9 0.164 44,758 

 Y 0.881 1.10 1.0 0.9 0.178 49,471 
 

 3)  

  

 .5-2  .5-3 

   1

k
x x

vx n
k

i i
i

w hC
w h

   ( .1303-57  5.3.1.3.2) 

   1.0k     0.5T  

   0.51
2

Tk    0.5 2.5T   

   2.0k     2.5T   

   x vxF C V    ( .1303-57  5.3.1.3.2) 

 k   1.23  1.19  X   Y   xT   yT  
 0.959  0.881  ( .1303-57  5.3.1.3.2) 
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 .5-2    X  

  
xw   ( ) 

xh  
( ) 

k
x xw h   vxC  

 
( )xF  ( ) 

 

 
14,946 24.7 770,930 0.129 5,794 

5 44,131 19.7 1,723,643 0.289 12,955 

4 49,800 15.7 1,471,409 0.247 11,059 

3 61,089 11.7 1,257,266 0.211 9,450 

2 45,934 7.7 565,174 0.095 4,248 

1 38,351 2.7 130,074 0.022 978 

 24,332 1.4 36,801 0.006 277 

 278,614  5,955,297  44,758 

  xh   

 

 .5-3    Y  

 
 

yw  ( ) 
yh   

( ) 
k

y yw h  vyC   
( )yF  ( ) 

 

 
14,946 24.7 680,266 0.127 6,277 

5 44,131 19.7 1,534,418 0.286 14,158 

4 49,800 15.7 1,321,525 0.246 12,193 

3 61,089 11.7 1,142,226 0.213 10,539 

2 45,934 7.7 521,910 0.097 4,816 

1 38,351 2.7 125,130 0.023 1,155 

 24,332 1.4 36,321 0.007 335 

 278,614  5,361,796  49,471 

   yh   
 

.6   
  4 

   .6-1  
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colh

infh
a

inf
r

infL

 30x30 .

 20x40 .

 20x40 .

= 4 

= 2.2 

= 3.6 

= 4.22 

 
 

 .6-1    4  
 

 1)    

   colh    = 4    

   infh      = 3.6    

   feE  = 22,940   

   meE   = 2,275   

   ( )colI    = 0.000675  4 

   inf( )L        = 2.2    

   inf( )r     = 4.22    

   inf( )t   = 0.1    

 2)  

  

 ( )  
 

   1 inf

inf

tan h
L

   ( .1303-57  .2) 

      

1 3.6tan 1.02
2.2

    

 1( )  
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0.25

inf
1

inf

sin 2
4
me

fe col

E t
E I h

      

 

          
0.25

(2,275)(0.1)sin(2*1.02)
4*(22,940)(0.000675)(3.6)

 

 

              = 0.9767     -1 

 1   .2-1  .1303-57 

 ( )a  

   
0.4

1 inf0.175 cola h r    ( .1303-57  .2) 

         
0.40.175 0.9767*4 (4.22)  

          = 0.43      

.7   
   4 

 50x50  .7-1  
 

 

 
)  )  4 

 

 .7-1    
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 1)   

  

  ( )GP    = -491  ( ) 

  ( )EP     = 295    ( / ) 

  X UDXM    = 400  ·  

  Y UDYM    = 66  ·  

  X  GXV  = 15   

  X  EXV   = 19   

  Y  GYV  = 21   

  Y  EYV        = 178   

  

 ( )       = 0.75 

  1C   Y     = 1.1 (  .4  ) 
  2C  Y      = 1.0 (  .4  ) 

 J  = 1.5 ( .1303-57   

5.4.2.1.2) 

 2)  
  2.1)  (m-factor) 

 

  m-factor 

  7.3-6  .1303-57  
 

    

400 4.46
(178 21) * 0.45

UDX

UDY

M
V d

 

 

    

66 4.31
(15 19) * 0.45

UDY

UDX

M
V d

 

 

  /M Vd  4  7.3-1  .1303-57  7.3.2.3.1

 /M Vd   4  /M Vd   4  0V  

 

 

'

0 '

0.5
1 0.8

/ 0.5
v y c u

g

c g

A f d f NV A
s M Vd f A

    ( .1303-57  7.3-1) 
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4(1.13 /10 ) * 235*0.45 0.5 23.5 (491 295) /1000(1) 1 0.8*0.25
0.2 4 0.5 23.5 *0.25    

  

 (0.06 0.133) 0.193   193   
 

  0/pV V  Y 

 (load combination)  

    0/ (178 21) /193 1.03pYV V  

  (closed hoop)  90  

 0/ 1pV V
 

 7.3-6  .1303-57 

 

   

   

    

491 295 0.134
(0.5*0.5)*23.5*1000g c

P
A f

 

    

24* * (0.6 ) / 4
0.00113

50* 20
v

v
w

A
b s

 

    

178 21 0.18
0.5*0.45* 23.5 *1000w c

V
b d f

 

 

   

 (m-factor)  7.3-6   .1303-57  7.3.2.4.1  1 

 (primary component)  

 2.2) 

 

  7.2.3  . 1303-57 

 UFP   

 
1 2

E
UF G

PP P
C C J

    ( .1303-57  5.4.2.1.2) 

           

295491 312
1.1*1.0*1.5
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1 2

E
UF G

PP P
C C J

    ( .1303-57  5.4.2.1.2) 

           

295491 670
1.1*1.0*1.5

  

 

  UFP  

 .7-2  

 X  208  285 ·  

   X  Y                      

 

 

  

 .7-2    X  C5 
 

 3)  

   

 (biaxial bending)  7.2.3  .1303-57   
 

 

  

22 2 2400 66
1* 0.75 * 208 1* 0.75* 208

UDyUDx

x CEx y CEy

MM
m M m M

6.76 1   

 

 

  

22 2 2400 66
1* 0.75 * 285 1* 0.75* 285

UDyUDx

x CEx y CEy

MM
m M m M

3.59 1  

 

-5,000

-4,000

-3,000

-2,000

-1,000

0

1,000

-500 -300 -100 100 300 500

 x 
( - )

 ( )
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  (m-factor)  1  

     

 (Immediate Occupancy performance level  IO)  (Life 

Safety performance level  LS)  (Collapse Prevention level  CP) 

 4)  

    

 n oV kV
'

'

0.5
1 0.8

/ 0.5
v y c u

g

c g

A f d f Nk A
s M Vd f A

     ( .1303-57  7.3-1) 

 k   (ductility demand)  DCR (demand-

capacity ratio)   DCR   

  400 1.92
208

UDx
x

CEx

MDCR M
M

  
 

   
66 0.32
208

UDy
y

CEy

M
DCR M

M  
 

  DCR   1.92  7.3-1  . 1303-

57   1k    2 

  0.7k   6 

  k   0.7  1   2  6 

 k   1  ( .1303-57  7.3.2.3.1)           

   

    n oV kV         ( .1303-57  7.3-1) 
             1.0 *193 193CLXV        

 5) 
    

 1 2C C J
 

  

    1 2

Ex
UFx G

VV V
C C J

   ( .1303-57  5.4-2)
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1915 26
1.1*1.0*1.5

  
  

    1 2

Ey
UFy G

V
V V

C C J
   ( .1303-57  5.4-2) 

 

                      

17821 129
1.1*1.0*1.5

    
 

     
CLX UFXV V

   
( .1303-57  5.4-4)

 

           
0.75*193 26

 

                    
145 26

    

 
    CLY UFYV V    ( .1303-57  5.4-4) 

        
0.75*193 129

 

    
145 129

   
 

  CLV
 

 UFV   X  Y   

 

.8   
   3 

 25x50  .8-1  

 

)  )  3 

 .8-1    
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 1)   

  

  ( )P        = -64   ( )

  y yM       = 344 ·   

  GV     = 13  

  EV    = -306   

  

 ( )       = 0.75 

  1C   X     = 1.09 (  .4  ) 
  2C  X      = 1.0 (  .4  ) 

 J   = 1.5   

          ( .1303-57    5.4.2.1.2) 

 2)  

    0.17c c wV f b d  

      0.17* 23.5 *0.25*0.45*1000  

     92       

    

v y
s

A f d
V

s
 

             
          

2 42* *0.9 / 4 *10 * 235*0.45*1000

0.2  

        
67

 
     

 

    n c sV V V   

        92 67 159      
 

 3)  

 
  

 1 2C C J
 

 
 

    1 2

E
UF G

VV V
C C J

   ( .1303-57  5.4-2) 
 

                   

30613
1.09*1.0*1.5    
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           174      
 

               
CL UFV V    ( .1303-57  5.4-4)    

       0.75*159 174  

             
119 129

   
 

  CLV
 

 UFV    

 

 4)  
 4.1) 

 .8-1  

 

  

  

      
0.85 ( ) ( ')

2n c s s
aM f ab d A f d d

      

 

40.0470.85*23.5*0.047*0.25* 0.45 (14.73*10 )*37.17*(0.45 0.05) *1000
2

 

  

  99.6 21.9 121       ·  

 4.2)  (m-factor) 

  (m-factor)  

  

 

 

 

 

 

 .8-2    pV  
 

Mn Mn 

Vp Vp 

L 
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  .8-2  pV

 (nominal moment)  20 

 
 

      

2* (1.2 )n
p

MV
L

     

             2 *1.2 *121
2.2

   

                       132     
 

  1.2  

 (over-strength) 

  nV   pV  

 1.2 nM      

 (m-factor)  7.3-5  .1303-57 

  

     

10.85 600
600

c
bal

y y

f
f f

 

 

            
                       

0.85* 0.85* 23.5 600
294 600 294  

                   0.039   
 

                              

' 0.0043 0.11
0.039bal

 

 

               
3

306 13
0.25*0.45* 23.5 *10w c

V
b d f

    

                  0.54    

  

 (nonconforming transverse reinforcement) 

  (m-factor)  7.3-5  

1.25  2  3   (Immediate Occupancy performance level  IO) 
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 (Life Safety performance level  LS)  (Collapse 

Prevention level  CP)  

 5)  

      CE UDm M M    ( .1303-57  5.4-3) 

   IO 1.25*0.75*121 344  

            113 344    

   LS   2.0*0.75*121 344  

            181 344    

   CP  3.0*0.75*121 344  

            272 344    

  CEm M   UDM      

  

.9   
 

  .9-1 ( )  

 
( )  

 .9-1    
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( )  

 .9-1 ( ) 
 

 1)   
  

  P       = -1,040           ( ) 
  X xM      = 36,796  ·   
  Y yM      = -7,043  ·   
  X  GXV   = -23  
  X  EXV   = 602   
  Y  GYV   = 13.5   
  Y  EYV  = 3,633  
        = 0.75 
  C   Y     = 1.1 (  .4  ) 
  C  Y      = 1.0 (  .4  ) 

J  = 1.5 ( .1303-57  
   5.4.2.1.2) 
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 2)  
 2.1)  (m-factor)  

  (m-factor)  

 

 (aspect ratio) 

 ASCE41-13   C10.7.1   

  (aspect ratio)  3.0 

 

  (aspect ratio)  1.5 

 

  (aspect ratio)  1.5  3.0 

 

  (aspect ratio) = 

24.7/3.5= 7.06 

  (aspect ratio)  3.0 

  Y 

  (m-factor)  7.5-2  

.1303-57   
 

       

4 3(61.4 19.4) *10 * 235 (1,040*10 )( )
0.2*3.5* 23.5

s s y

w w c

A A f P
t l f  

       0.07   
 

  (psi)                

 (MPa)      

  (psi)  

 (psi) 

  4  6   
 

    
'

(3,633 13.5)*224.8
(0.2*39.37)*(3.5*2*39.37)* 23.5*145w w c

V
t l f

     

              = 6.45 
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  (MPa)  

 (MPa) 

  0.33  0.5   
 

                
'

(3,633 13.5)*1000
0.2*3.5*2* 23.5w w c

V
t l f      

             = 0.54 
  

 

  7.5-2  .1303-57   (m-factor) 

 (Immediate Occupancy performance level  IO)  (Life 

Safety performance level  LS)  (Collapse Prevention level  CP) 

 1.5 2  2.5  

 2.2)  

 ( )P    1,040 

 ( ) 
 .9-2  X  13,240         

-9,235 ·   

  

 
 

  
 

 .9-2    X  

-50,000

-40,000

-30,000

-20,000

-10,000

0

10,000

-40,000 -20,000  -  20,000  40,000

 X
( - )

 ( )
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 3)  

      CE UDm M M    ( .1303-57  5.4-3) 

   IO       1.5*0.75*9,235 36,796  

                    10,389 36,796   

   LS        2*0.75*9,235 36,796  

                   13,852 36,796   

   CP     2.5*0.75*9,235 36,796  

                   17,316 36,796   

  CEm M   UDM      

 

 4)  

 

 1cV   2cV

 Y  

   
1 0.27

4
u

c c
w

N dV f hd
l

        

             

3 (1,040) * (0.8*3.1)0.27 * 23.5 * 0.2 * (0.8*3.1) *10
4(3.1)

 

                    649 208 857        
 

                    

2

0.2(0.1 )
0.05

2

u
w c

w
c c

u

u

Nl f
l hV f hdM lw

V

 

     

30.2* (1,040*10 )3.1* 0.1* 23.5
3.1*0.2

0.05* 23.5 0.2* (0.8*3.1) *100036,796 3.1
13.5 3,633 2

           

     

0.820.242 3.1* *0.496*1000
8.54     

 

          = 268   

  cV                      

268  

  sV                     
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v y
s

A f d
V

s
 

             

2 42*( *0.9 / 4)*10 *235*[0.8*3.1]
*1000

0.2
 

              = 371  

  nV     

   n c sV V V   

        268 371 639   

  Y  2 

  639x2 = 1,278  

   7.2.2.3  .1303-57    

 5)  

      CE UDm V V    ( .1303-57  5.4-3) 

   IO       1.5*0.75*1,278 3,646  

                    1,438 3,646    

   LS 2*0.75*1,278 3,646  

       1,917 3,646    

   CP   2.5*0.75*1,278 3,646  

      2,396 3,646    

  CEm V   UDV                  

 

.10   
  4 

  

 1)   

  

  ( )P          = -120  ( ) 

 .6   

  ( )a          = 0.43   

  inf( )t       = 0.1   

  ( )mf        = 4.1   

  ( )vief         = 0.19   
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  infL           = 2.2   

    = 1.02           

 2)  

  2  

 (compression failure mode)  (bed-joint sliding failure 

mode) 

 2.1)  (compression failure mode) 

  ( )CEP   

          infCE mP at f  

            = 0.43*0.1*4.1*1000 

                                    = 177  

  ( )P

 ( )CEP   

 2.2)  (bed-joint sliding failure mode) 
  ( )ineV  

           ine mi vieV A f     ( .1303-57  .2.2) 

           (0.1* 2.2) *0.19*1000  

             = 42      

  ( )V

 ( )P   

  
             

120*cos 1.02V    (   ) 

        = 63     

  ( )V  ( )ineV  

  

.11   
  2  

  

 0.4x0.4  

 8   
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 1)   
   d     = 0.4    
   l     = 8    
   
     = 18   . . 
     = 30    
   oK  = 0.5

   
 2) 

 

   
     l

d
   

     e
d

    ( ) 

  
p

H
K d

 .11-1  50 

 H
 

 

     
pH K d

   pK    
     pK  

           
 
 

 
                     

H
 
 

 
           = 518    

 
    518  
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 .11-1    [7] 

   

   u
c c

g

NV f bd
A  

 
 

 = 127       

 
  127  

 3)  
 F     

  
i

i
i

F F  

  i iF N     
      hi sA  
      o vi sK A  
      o i sK l A  
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      1  

 l   
 iF   
      = 2.59   

 l   
 iF  
        = 7.78  

 l   
 iF  
        = 12.96   

 l   
 iF  

        = 18.14   
 l   

 iF  
        = 23.33   

 l   
 iF  
        = 28.51   

 l   
 iF  
        = 33.7   

 l   
 iF  
        = 38.88   

   F  165.9  
 = +  

       = 165.9+(23.54*0.4*0.4*8) = 196.6  
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 (factor of safety)  3.0
 

 
 aF  =   

                     = 86   
.12   

  
 

 ( )  

avg
   

( .1303-57  5.2.2.2.2) 

  
  .12-1  

 .12-1   
   

 
 

 

  1  2  3  4  5 
 

XPTP 1.16 1.14 1.13 1.14 1.14 1.14 1.13 
XPTN 1.17 1.14 1.14 1.15 1.16 1.15 1.14 
XNTP 1.17 1.14 1.14 1.15 1.16 1.15 1.14 
XNTN 1.16 1.13 1.13 1.14 1.14 1.13 1.12 
YPTP 1.12 1.16 1.16 1.17 1.17 1.15 1.13 
YPTN 1.23 1.11 1.12 1.13 1.13 1.12 1.13 
YNTP 1.23 1.12 1.11 1.13 1.13 1.12 1.13 
YNTN 1.11 1.15 1.16 1.17 1.17 1.15 1.13 

  
    1.2 

 xA   

     xA    ( .1303-57  5.2) 

  YPTN  YNTP   

     xA  
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.13   P-Delta 
  P-Delta 

 (stability coefficient, )  

. 1302-52 [2]  0.1  P-Delta 

 

  dC  4.5 

  1.5 

  (stability coefficient, ) 

 

     x i
i

x sx d

P
V h C  

  
   2 1 d( ) Ce e

i I
 

 

 
 .13-1    

 X 

 
xP (

) 
x ( ) 

x  xV ( ) sxh ( )  

 

 
14,946 0.085 0.058 5,794 5 0.007 

5 59,077 0.066 0.037 18,749 4 0.006 

4 108,877 0.053 0.047 29,808 4 0.010 

3 169,966 0.038 0.047 39,258 4 0.011 

2 215,900 0.022 0.055 43,506 5 0.012 

1 254,251 0.004 0.009 44,484 1.3 0.009 

 278,614 0.001 0.002 44,758 1.4 0.002 
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 .13-2    
 Y 

 
yP (

) 
y ( ) y  yV ( ) syh ( )  

 

 
14,946 0.076 0.032 6,277 5 0.003 

5 59,077 0.065 0.034 20,435 4 0.005 

4 108,877 0.054 0.046 32,628 4 0.009 

3 169,966 0.038 0.054 43,167 4 0.012 

2 215,900 0.020 0.050 47,983 5 0.010 

1 254,251 0.004 0.001 49,138 1.3 0.001 

 278,614 0.003 0.010 49,471 1.4 0.009 

 

  .13-1   .13-2 

 0.1  P-

Delta  
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