
 

 

 1 

   

 

 

 

 

1.  

RC

RC
 

RC

TNO

1)

2)

3)

 

RC

 

 
 
2.  

2.1  

4)

-1 -1

370 470 240mm
-1 1

1



13mm 19mm 25mm 32mm 4
20mm 40mm 60mm 100mm 4

16
2.3

3) 2

32
-1 -1

K
T

1

3mm
3 90

6
8

20mm
10 90

2mm 8
 

-2

D32 60mm K43
 

 
2.2.  

-1  

 
 

20mm 

 

40mm 

 

60mm 

 

100mm 

D13 K(T)11 K(T)12 K(T)13 K(T)14 

D19 K(T)21 K(T)22 K(T)23 K(T)24 

D25 K(T)31 K(T)32 K(T)33 K(T)34 

D32 K(T)41 K(T)42 K(T)43 K(T)44 

-1 

-2 

O  

(a) 

 

  

 

 

(b) 

 

 

 

 
 

 

(c) (Al-Mahaidi ) 

  

 

 

 

  

0.4 

 

-3 

2



FEM FINAL
5)

0.01
von-Mises

-3

Ahmad
6)

c=0.6 7)

Al-Mahaidi
8) Al-mahaidi

 
4)

(SD490)
9 -2

 
 

2.3.  

-4
3)

1mm
1mm

0.1mm

0.1mm

5 10-4mm
 

 
 

 
 

-4  

(a)  (b)  

-2  

  

 490MPa 

 0.3 

 

 30.8MPa 

 2.7MPa 

0.2 

 

(a)  (b)  

-5  

3



3.  

3.1 

 
-5 -2 O

-5

100mm

100mm

2
 

-6

-

6

10)

3
3

20mm
25mm 32mm

-6

-6  

(a) (K23_Step14) 

(b) (K23_Step32) 

113mm 

10
9m

m
 

113mm 

10
9m

m
 

(a) D13 

(b) D19

(c) D25 

(d) D32 

-7  

 

4



 
-7 -8

-7

-8

1

 
-7 -8 60mm

K22 K23

100
 

 

-3  -4  

0.0E+00

1.0E-02

2.0E-02

3.0E-02

4.0E-02

5.0E-02

0 30 60 90 120

T41
T42
T43
T44

0.0E+00

9.0E-03

1.8E-02

2.7E-02

3.6E-02

4.5E-02

0 30 60 90 120

T31
T32
T33
T34

-8  

(a) D13 

(b) D19 

(c) D25 

(d) D32 

5



3.2 

 

-7 -8

-3 -4

x y

R2

R2 0.90 1

 

a b D C
-3 -4

a D
C

b D C
(1)

(1)  
-5  

 

 

            
 (1) 
 

(1)

R2 0.98 F=8.40E-203
0.0001 99.99%

(1)
R2 0.99

F=0 0.0001 99.99%
 

(1)
-9 -10

(1)

K11 T11

K11 T11

 
 

4.  

 
(1) 100mm

2

-10  

-9  

-5  

   

769.63 3954.32 

-11490.53 -122489.34

3.54 468.19 

-22658.68 -58297.60 

465841.59 1512413.09

-2.98 -7.89 

3.47 4.89 

7.02 132.76 

6



 
(2) 

 
(3) 

1

 

0

 
 

 

1) 

Vol.25 No.2 pp.1855-1860 2003 
2) 

Vol.21 No.2 pp.1033-1038 1999 
3) 

Vol.33 No.1 pp.821-826 2011 
4) 

25  
5) http://www.engineering-

eye.com/FINAL/index.html 2015 3 22
 

6) 

474 pp.163-170 1998.8 
7) 

Vol.25 No.9 pp.107-120
1987 

8) Al-Mahaidi,R.S.H.:Nonlinear Finite Element 
Analysis of Rein forced Concrete Deep 
Members,Report 79-1,Dep.of Structural 
Engineering, Cornell Univ.,Jan. 1979 

9) ( )
P80 2012 

10) 

Vol.15 No.1 pp.727-
732 1993 

 

7


