
 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

G.L. Vs   G G0 G/G0 E h H 
(m) (m/s) (kN/m3)  (×105kN/m2) (×105kN/m2)  (×105kN/m2) (%) (m) 
±0            

  800 17.7 0.310 11.43 11.52 0.99 29.94 2 12.0 
-12.0  

 

 

450 16.5 0.464 2.97 3.41 0.87 8.70 3 8.0 
-20.0  

 500 17.1 0.455 3.59 4.36 0.82 10.44 3 70.0 
-90.0  

 560 17.6 0.446 4.60 5.63 0.82 13.31 3 28.0 
-118.0  

 600 17.8 0.442 5.29 6.53 0.81 15.25 3 88.0 
-206.0  

 
( ) 700 18.5 0.421 9.24 9.24 1.00 26.26 - - 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

G.L. Vs   G G0 G/G0 E h H 
(m) (m/s) (kN/m3)  (×105kN/m2) (×105kN/m2)  (×105kN/m2) (%) (m) 
±0            

  800 17.7 0.310 11.43 11.52 0.99 29.94 2 12.0 
-12.0  

 

 

450 16.5 0.464 2.98 3.41 0.87 8.72 3 8.0 
-20.0  

 500 17.1 0.455 3.59 4.36 0.82 10.45 3 70.0 
-90.0  

 560 17.6 0.446 4.62 5.63 0.82 13.36 3 28.0 
-118.0  

 600 17.8 0.442 5.50 6.53 0.84 15.85 3 88.0 
-206.0  

 
( ) 700 18.5 0.421 9.24 9.24 1.00 26.26 - - 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

G.L. Vs   G G0 G/G0 E h H 
(m) (m/s) (kN/m3)  (×105kN/m2) (×105kN/m2)  (×105kN/m2) (%) (m) 

±0            

  800 17.7 0.310 11.44 11.52 0.99 29.98 2 12.0 
-12.0  

 

 

450 16.5 0.464 3.00 3.41 0.88 8.79 3 8.0 
-20.0 

 

 500 17.1 0.455 3.53 4.36 0.81 10.27 3 70.0 
-90.0 

 

 560 17.6 0.446 4.52 5.63 0.80 13.07 3 28.0 
-118.0  

 600 17.8 0.442 4.97 6.53 0.76 14.34 3 88.0 
-206.0  

 
 700 18.5 0.421 9.24 9.24 1.00 26.26 - - 

  



 
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

                  

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

                    

 

  

  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                  

 

  

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 



 
 

 

 

1/75 4 5 *1

 

19 20 1/100 2
4

 

 

 

 

 

 

 

  

 

 

  NS  EW  

Ss-1 Ss-2 Ss-3 Ss-1 Ss-2 Ss-3 

6  1/256 1/278 1/229 1/298 1/356 1/352 1/75 OK 

5  1/240 1/266 1/220 1/239 1/295 1/288 1/75 OK 

4  1/228 1/249 1/225 1/207 1/243 1/252 1/75 OK 

3  1/194 1/205 1/199 1/196 1/233 1/237 1/75 OK 

2  1/206 1/211 1/194 1/187 1/224 1/229 1/75 OK 

1  1/357 1/359 1/317 1/329 1/397 1/409 1/75 OK 

 

 



 
 

 

 

 

 

 

  

  
 

 
(mm)     

 1  
3-B 

B -3000 3000 
28 28 

Ss-1  EW Mz/Muz 0.85 

OK 
Ss-3  NS My/Muy 0.86 

Ss-3  NS Qz/Quz 0.27 

Ss-1  EW Qy/Quy 0.37 

 4  
3/A-B 

B -3000 3000 
25 25 Ss-1  EW 

Mz/Muz 0.80 

OK 
My/Muy 0.01 

Qz/Quz 0.00 

Qy/Quy 0.32 

 

Mz z  Muz z  
My y  Muy y  
Qz z   Quz  z  
Qy y   Quy  y  

 



 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 mm  

 

  

4 

420 
380 

N 

 
 

 
 

 

265 



 
 

 

  

 

 

  

      

Dn       

Ds       

De       

Dw       

Un       

Us       

Ue       

Uw       

 

 

  

 

 

 

 



 
 

 
 

 

 

 

  

 

 

 
 

 

 

  

  

  

 

    

 

 

 

 

 

 

 

 

 

 

     

 

  

 

  

     

     

 

  

 

  

     

 

     

 

  

 

  

     

     

 

  

 

  

     

 

 

 

 

 

 

 



 
 

 

  

  

 

 

 

  

 

 

 

  



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

  

 

 

 

 

 

 

 

 

        SSfSC  
    ymax  

 

SSfSC  

kN/m2 2%  

 

 
 

  
 

 
 

max(kN/m2) 
 

SSfSC(kN/m2)    

Ss-1   1809 4498 2.48 1.50 OK 
Ss-2 1453 4498 3.09 1.50 OK 
Ss-3 1821 4498 2.47 1.50 OK 

 

5.1f
maxy

SCSS



 
 

 

 

FH(t)
FR(t) FS(t)

 

 

 

 

 

 

 

 

   FS(t)  

  FR(t) kN  

  FH(t) kN  

  Ri(t) kN/m2  

Ri(t)
SSfSS

 

  Si(t) kN/m2  

  li i m  

  SSfSS kN/m2  

 

SSfSS  

 

 

 

    SSfSS 688kN/m2  

 

5.1
)t(F
)t(F)t(F

H

R
S

iRiRiR l)t()t(F)t(F

iSiHiH l)t()t(F)t(F

SCSSSSSS f
5
1f



 
 

 

 

 

 
  

 

 
 

FH 
 

FR 
 

FS   
(kN/m) (kN/m)  

Ss-1 3635 21156 5.82 1.50 OK 
Ss-2 3052 22188 7.26 1.50 OK 
Ss-3 3548 20640 5.81 1.50 OK 

 
  

 

 
 

FH 
 

FR 
 

FS   
(kN/m) (kN/m)  

Ss-1 7741 24080 3.11 1.50 OK 
Ss-2 7481 24424 3.26 1.50 OK 
Ss-3 6494 24080 3.70 1.50 OK 

 
  

 
 
 

       Ru  

     

 
6860kN/m2 *

1.5  
  

 
6860kN/m2  1821 kN/m2  3.76  1.50 OK 

 

5.1
V
R u



 
 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 mm  

 

 

 

 

G.L 0  

G.L. 17,000  

G.L. 24,000  

2,
50

0 
1,

50
0 

15
,5

00
 

7,
00

0 

 
 

G.L 12,000  

 

 

 

G.L.+2,500 



 
 

 

  

 

STK-200 (SWPR19 4- 21.8)  
 

 

  

 
Tmax 

(kN/ ) 

 
Tys 

(kN/ ) 

 
Tmax Tys  

1590 1981 0.81 OK 

 

 

 

 

 

 

 

 

        La cm  
    Tys 1981kN  
    F =1.0  
    u N/cm2 137N/cm2 * 

 

    Dd 17cm  
 

  

 
La 

(cm) 

 
Ld 

(cm) 

 
La Ld  

271 700 0.39 OK 

 

 

du

ys
a D

FT
L



 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

(1)  

(2)  

(3)  

(4)  

  

(5)  

(1)  

(2)  

(4)  

  

(3)  



 
 

 

  

  

 

 

  

 

 

  

 

   

E N/mm2  

 

 

 

kN/m3  

    2.05×105 0.3 77.0 

  2.44×104 0.2 24.0 

 

 N/mm2  

 30 

  

      

10.0  0.790 20.0  1.185 

 

 

 

N/mm2  

  
  

    

SD345 
D29  215 

195 345 345 
D29  195 

 

 

 

N/mm2  

    

T 40 mm SS400 235 

F
 

T 40 mm SM490A 325 

T 40 mm TMCP325B* TMCP325C* 325 

 BCP325 325 

 BCR295 295 

 SNR490B 325 

 

 



 
 

 

  

  

 

VL  

 

 

CL  

 

 

  

 735 kN         

 196 kN         

 

 

 
Qi = n Ci Wi 
Ci = Rt Ai Co 

 

 Qi kN  

 n n=1.5  

1.5  

 Ci  

 Wi kN  

 
 

 (kN) 
*1 1078100 

 -39810 

 +6490 

 1044780 

 

 
 

 



 
 

 

 Z Z=1.0  

 Rt Rt=0.8  

 Ai  

 

 C0 C0=0.2  

 

  

 
  Wi Ai n Ci 

G.L. (m) (kN) (kN) NS  EW  NS  EW  

5 +29.92 77700      

4 +29.92 +22.30 88770 77700 2.070 2.218 0.497 0.533 

3 +22.30 +16.90 122210 166470 1.787 1.831 0.429 0.440 

2 +16.90 +8.70 127700 288680 1.520 1.549 0.365 0.372 

1 +8.70 +0.20 208960 416380 1.309 1.315 0.314 0.316 

B1 +0.20 -12.06  625340 1.000 1.000 0.240 0.240 

 

(n Ci=0.497) EW (n Ci=0.533) Ki=n Ci

 

 

  

 
G.L. (m) 

 
(kN) 

NS  EW  

 
Ki 

 
Pi (kN) 

 
Ki 

 
Pi (kN) 

+30.77 2487 0.497 1236 0.533 1326 

+20.485 298 0.497 148 0.533 159 

+10.20 188 0.497 93 0.533 100 

 

 

  



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  mm  

 

  

    

 C VL CL  

 

E1 VL CL K( NS)*1 

 
E2 VL CL K( NS)*1 

E3 VL CL K( EW)*1 

E4 VL CL K( EW)*1 

     *1   

 

 

C  

B  

A  

14,500 
30,500 

9,500 6,500 

6,
68

0 
6,

68
0 13

,3
60

 

2,
83

0 
13

,3
60

 
2,

83
0 

7,
70

0 

6,
68

0 
6,

68
0 13

,3
60

 

2,
83

0 
13

,3
60

 
2,

83
0 

7,
70

0 

6,
68

0 
6,

68
0 13

,3
60

 

2,
83

0 
13

,3
60

 
2,

83
0 

7,
70

0 
 



 
 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 mm  

F2 

F1 

G1 

C1 

V1 

F3 

 

2,830 

7,700 
2,830 9,500 

14,500 

6,500 

G.L.+30,770 

G.L.+20,485 

G.L.+10,200 
G.L.+8,700 

10
,2

85
 

10
,2

85
 

13,360 

1,
50

0 

F1 

F2 

F3 
F4 

FD 
FC 

FB 
FA 

FD 

FA 

 1000×1000×32 (BCP325) 
 1000×1000×25 (BCP325) 
 B 1300×750×22×50 (SM490A,TMCP325B) 
 BH 1300×750×22×50 (SM490A,TMCP325B) 
 BH 1300×400×22×50 (SM490A,TMCP325B) 
 BH 1000×400×22×40 (SM490A) 
 SH 800×400×19×40 (SM490A) 
 SH 900×350×16×25 (SS400) 
 2 300×90×12×16 (SS400) 
 450×450×22 (BCR295) 

  
  



 
 

 

  

 

 

 

 

 

 

 

 

                 

  

 

 

 

  

 

  

 

    c N A  
N A  

   bz Mz Zz  
Mz Zz z  

   by My Zy  
My Zy y  

   fc  

   fb  

   ft  

 

 

 

   

 

    z z Qz Awz  

Q Awz z  
   y y Qy Awy  

Qy Awy y  

1
ff b

bybz

c

c

1
f t

bybzc

1
f

3)(

t

2
z

2
bybzc 1

f
3)(

t

2
y

2
bybzc



 
 

 

 

 

 
  

   
(mm) 

 
( )*1 

 
 

(N/mm2) 

 
 

(N/mm2) 
  

 C1 -1000 1000 
25 25 

C 
(B) 

Mz  0.3 216.7 

0.13 OK 

My 20.0 216.7 
N  4.2 150.1 

Qz  0.9 125.1 
Qy  0.0 125.1 

 G1 B -1300 750 
22 50 

C 
(B) 

Mz 36.6 216.7 

0.18 OK 

My  1.2 216.7 
N  0.4 134.0 

Qz  0.2 125.1 
Qy  0.5 125.1 

 V1 -450 450 
22 

C 
(B) 

Mz  0.0 196.7 

0.02 OK 

My  1.5 196.7 
N  1.5 135.1 

Qz  0.1 113.5 
Qy  0.0 113.5 

*1  
 

  

   
(mm) 

 
( )*1 

 
 

(N/mm2) 

 
 

(N/mm2) 
  

 C1 -1000 1000 
25 25 

E2 
(B) 

Mz  0.2 325.0 

0.10 OK 

My 25.1 325.0 
N  4.3 225.2 

Qz  1.7 187.6 
Qy  0.0 187.6 

 G1 B -1300 750 
22 50 

E3 
(C) 

Mz 34.2 325.0 

0.21 OK 

My 28.5 325.0 
N  1.2 201.0 

Qz  3.4 187.6 
Qy 10.2 187.6 

 V1 -450 450 
22 

E3 
(A) 

Mz  2.8 295.0 

0.13 OK 

My  0.0 295.0 
N 23.9 202.7 

Qz  0.0 170.3 
Qy  0.2 170.3 

*1  



 
 

 

  

  

22.1N/mm2  

 

pa = min( pa1 pa3 ) 
qa = min( qa1 qa2 qa3 ) 

 

    pa  
   pa1  
   pa3  

   qa  
   qa1  
   qa2  
   qa3  

 

 

  

    

 m G.L.+29.92 G.L.-0.40 G.L.+8.70 

  
M27 D25 

SNR490B SD345 

 mm 700 450 

 mm 300 400 

 
(paL) kN/  58 51 

(qaL) kN/  53 58 

 
(paS) kN/  116 102 

(qaS) kN/  104 116 

 

 



 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

                                  

 

 

 

 

 

 

 

 

 

                                  

 

 mm  

 

 

  

 
( ) *1 

 
( ) *2 

  

   
P 

(kN) 

 
Q 

(kN) 

 
pa 

(kN) 

 
qa 

(kN) 

F1 
(20)  

C 
(B)  0  41 1160  1060  0.04 OK 

E2 
(B)  0  669  2320  2080  0.33 OK 

F2 
(8)  

C 
(A)  0  10  464  424  0.03 OK 

E3 
(A) 0  94  928  832  0.12 OK 

 

 



 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
         (a)                   (b)  

 mm  

 

  

 
 

( )*1 

 
( )*2 

  

   
P 

(kN) 

 
Q 

(kN) 

 
pa 

(kN) 

 
qa 

(kN) 
F3 

NS  
 ( 24) 

 ( 99) 

C 
(A) 552  2622  1224  5742  0.46 OK 

E1 
(A)  951  2613  2448  11484  0.39 OK 

F3 
EW  
( 15) 

 ( 99) 

C 
(A) 24  2622  765  5742  0.46 OK 

E3 
(A)  412  4049  1530  11484  0.36 OK 

 

 

    

 

 



 
 

 

  
  

*1

G.L.+8.70
 

39810kN
6490kN

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   mm  

 

 

 

 

 

 

 

 

 

  

 



 
 

 

  

22.1N/mm2  

 

 

 

  

 

   
 

 
 

 
  

 G.L. 
(m) 

t 
(m) 

at(cm2/m) 
Pg(%) 

t 
(N/mm2) 

c 
(N/mm2) t ft 

+29.92
+22.30 1.50 at=87.7 

Pg=1.16 58.1 2.0 0.17 OK 

+22.30
+16.90 1.85 at=87.7 

Pg=0.94 80.1 3.4 0.24 OK 

+16.90
+8.70 2.08 at=171.0 

Pg=1.64 64.3 3.7 0.19 OK 

 

 

  

 

  
 

:  
:  

 
  

 
G.L. 
(m) 

t 
(m) 

at(cm2/m) 
Pg(%) 

t 
(N/mm2) t ft 

+29.92
+22.30 1.50 

at =87.7 
Pg =1.16 86.3 0.26 OK 

at =76.0 
Pg =1.01 99.1 0.29 OK 

+22.30
+16.90 1.85 

at =87.7 
Pg =0.94 117.1 0.34 OK 

at =76.0 
Pg =0.82 134.2 0.39 OK 

+16.90
+8.70 2.08 

at =171.0 
Pg =1.64 125.0 0.37 OK 

at =171.0 
Pg = 1.64 125.0 0.37 OK 

  



 
 

 

  

 

  
 

:  
:  

  
 

 
 

 
 

 
 
 

G.L. 
(m) 

t 
(m) 

Pg 
(%) 

t 
(N/mm2) 

t 
(N/mm2) 

c 
(N/mm2) t ft 

+8.70 
 

+0.20 
1.00 

2-D32@200 
Pg=0.79 

278.5 0.0 2.0 0.81 OK 
2-D32@200 

Pg=0.79 

 
 

  

 

   
 

  

 
 

 
 

 

 
 

 
 

 
 

 
G.L. 
(m) 

t 
(m) 

Pg 
(%) 

s 
(N/mm2) s fs t 

(N/mm2) 
c 

(N/mm2) t ft 

+8.70 
 

+0.20 
1.00 2-D32@200 

Pg =0.79 0.1 0.10 OK 110.8 2.1 0.33 OK 

 



 
 

 

  

  

 

 

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 



 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

  
 

 
G.L. (m) 

 
W kN  

 
IG 105 kN m2  

 
As m2  

 
I m4  

+29.92   77700  141.73   

 150.8  13068 
+22.30   88770 163.44 

 103.4  15942 
+16.90  122210 224.92 

 223.4  45026 
+8.70  127700  244.14 

 175.4  46774 
+0.20  208960  391.33 

 460.4 114194 
-12.06  287050 574.38 

2812.6 562754 
-16.06  132390 264.88   

 1044780 Ec 2.57 107(kN/m2)  
G 1.07 107(kN/m2)  

   0.20  
  h 5%  
    

 
 

 

 
G.L.(m) 

 
W kN  

 
IG 105 kN m2  

 
As m2  

 
I m4  

+29.92   77700  78.78   

  90.4   6491 
+22.30   88770 91.66 

 105.8   6388 
+16.90  122210 224.92 

 167.5  32815 
+8.70  127700  232.88 

 166.4  46303 
+0.20  208960  570.57 

 424.5 136323 
-12.06  287050 828.96 

2812.6 772237 
-16.06  132390 346.27   

 1044780 Ec 2.57 107(kN/m2)   
G 1.07 107(kN/m2)  

   0.20  
  h 5%  
    

 
 
  



 
 

 

  
 

 
G.L. (m) 

 
W kN  

 
AN m2  

 
KA 108 kN /m2  

+29.92   77700    

222.6  7.41 
+22.30   88770 

218.1  10.58 
+16.90  122210 

380.4  11.92 
+8.70  127700  

340.6  10.30 
+0.20  208960  

654.7  13.72 
-12.06  287050 

2812.6 180.71 
-16.06  132390   

 1044780 Ec 2.57 107(kN/m2)  
G 1.07 107(kN/m2) 

   0.20 
  h 5% 

 

 

 

  



 
 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

G.L. Vs   G G0 G/G0 E h H 
(m) (m/s) (kN/m3)  (×105kN/m2) (×105kN/m2)  (×105kN/m2) (%) (m) 

0            
  380 17.8 0.473 2.23 2.62 0.85 6.57 3 8.1 

-8.1  
 

 

450 16.5 0.464 2.66 3.41 0.78 7.79 3 11.9 
-20.0  

 500 17.1 0.455 3.40 4.36 0.78 9.89 3 70.0 
-90.0  

 560 17.6 0.446 4.39 5.63 0.78 12.70 3 28.0 
-118.0  

 600 17.8 0.442 5.09 6.53 0.78 14.68 3 88.0 
-206.0  

 
( ) 700 18.5 0.421 9.24 9.24 1.00 26.26 - - 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

G.L. Vs   G G0 G/G0 E h H 
(m) (m/s) (kN/m3)  (×105kN/m2) (×105kN/m2)  (×105kN/m2) (%) (m) 

0            
  380 17.8 0.473 2.23 2.62 0.85 6.57 3 8.1 

-8.1  
 

 

450 16.5 0.464 2.76 3.41 0.81 8.08 3 11.9 
-20.0  

 500 17.1 0.455 3.53 4.36 0.81 10.27 3 70.0 
-90.0  

 560 17.6 0.446 4.56 5.63 0.81 13.19 3 28.0 
-118.0  

 600 17.8 0.442 5.29 6.53 0.81 15.26 3 88.0 
-206.0  

 
( ) 700 18.5 0.421 9.24 9.24 1.00 26.26 - - 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

G.L. Vs   G G0 G/G0 E h H 
(m) (m/s) (kN/m3)  (×105kN/m2) (×105kN/m2)  (×105kN/m2) (%) (m) 

0            

  380 17.8 0.473 2.25 2.62 0.86 6.63 3 8.1 
-8.1  

 

 

450 16.5 0.464 2.66 3.41 0.78 7.79 3 11.9 
-20.0 

 

 500 17.1 0.455 3.40 4.36 0.78 9.89 3 70.0 
-90.0 

 

 560 17.6 0.446 4.39 5.63 0.78 12.70 3 28.0 
-118.0  

 600 17.8 0.442 5.09 6.53 0.78 14.68 3 88.0 
-206.0  

 
 700 18.5 0.421 9.24 9.24 1.00 26.26 - - 

  



 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Ss-1 
Ss-2 
Ss-3 

Ss-1 
Ss-2 
Ss-3 

Ss-1 
Ss-2 
Ss-3 

  

 

 

 

 

 

 

 

 

  

  

  

 

 

 

 

 

 

 

 



 
 

 

  

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
  

+30.77 

+20.485 

+10.20 
+8.70 

G.L. 
m  1111 

1211 1311 1411 

1511 
1611 

1711 
1811 

1911 

2011 

3011 

1112 

1114 
1115 1215 

1315 1415 
1515 

1615 
1715 

1815 
1915 

2015 

3015 
4015 

4011 

1913 

1713 

G.L.+8.70m  

G.L.+29.92m  +29.92 

+22.30 

+16.90 

+8.70 

+0.20 

-12.06 

-16.06 

G.L. 
m  



 
 

 

  

 
G.L.(m)   

(kN) 

+30.77 

1111 57  
1211 89  
1311 79  
1411 68  
1511 68  
1611 68  
1711 78  
1811 62  
1911 97  
1115 57  
1215 89  
1315 79  
1415 68  
1515 68  
1615 68  
1715 78  
1815 62  
1915 97  
1112 46  
1114 46  
1713 37  
1913 94  
9001 49  
9002 49  
9003 49  
9004 49  
9501 184  
9502 184  
9601 184  
9602 184  

+20.485 
2011 149  
2015 149  

+10.20 
3011 94  
3015 94  

  2973  



 
 

 

  

1/75 4 5 *1

 

19 7 20 1/100 2
4

 

 

 

 

 

 

 

 

  

 
G.L. 
(m) 

 
  

NS  EW  

Ss-1 Ss-2 Ss-3 Ss-1 Ss-2 Ss-3 

1/75 OK +20.485 +30.77 1/10285 1/10285 1/34283 1/1686 1/2057 1/2706 

+8.70 +20.485 1/1061 1/1309 1/1419 1/1733 1/2104 1/2805 

 



 
 

 

 

 

 

 
 

  

  
 

 
(mm)     

 C1 -1000 1000 
25 25 

Ss-1 NS 

Mz/Muz 0.01 

OK 
My/Muy 0.10 

Qz/Quz 0.03 

Qy/Quy 0.01 

 G1 B -1300 750 
22 50 Ss-1 EW 

Mz/Muz 0.12 

OK 
My/Muy 0.06 

Qz/Quz 0.02 

Qy/Quy 0.09 

 V1 -450 450 
22 

Ss-1 EW 

Mz/Muz 0.02 

OK 
My/Muy 0.02 

Qz/Quz 0.01 

Qy/Quy 0.01 

 
Mz z   Muz z  
My y   Muy y  
Qz z    Quz  z  
Qy y    Quy  y  

 



 
 

 

(4)  

 

 

  

 

 

 

  

 
( )*1   

 

  

   
P 

(kN) 

 
Q 

(kN) 

 
 

pa 
(kN) 

 
 

qa 
(kN) 

F1 
(20) Ss-1 NS 0   1105   2320  2080  0.54 OK 

F2 
(8) Ss-1 EW 104   168   928  832  0.21 OK 

 

 

 

  

 

 

 

  

 
 

( )*1 
  

 

  

  
P 

(kN) 
Q 

(kN) 

 
 

pa 
(kN) 

 
 

qa 
(kN) 

F3 
NS  

 ( 24) 
( 99) 

Ss-1 NS 1568  3214  2448  11484  0.65 OK 

F3 
EW  

 ( 15) 
( 99) 

Ss-1 EW 863  5793  1530  11484  0.57 OK 

 

 



 
 

 

   

 

4.0 10-3  
(2)

 
 

 

 

4.0×10-3
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(-709mm) O.P. T.P. (-727mm)
 

 T.P.= O.P.-1,436mm 
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