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Abstract  

This research investigates the shear de-

sign related problems of steel reinforced con-

crete (SRC) structural members where the 

wide-flange steel shape is fully encased by con-

crete. In this study, two types of shear failure 

mode are discussed and the shear strength of an 

SRC member is evaluated by using the concept 

of direct strength superposition. These two 

types of shear failure are (1) failure after the 

formation of diagonal cracking, referred to as 

diagonal shear failure; (2) failure after the for-

mation of diagonal cracks along the interface of 

the flange of the steel section and the concrete, 

referred to as shear bond failure. Based on the 

understanding of the fundamental mechanical 

behavior of shear strength in SRC members, a 

new design method for the shear strength of 

SRC members is proposed. In addition, the tor-

sion problem of an SRC member and the 

strength of an SRC shear wall are also studied 

and new design methods using strength super-

position approach are proposed. 

Keyword: Steel Reinforced Concrete (SRC), 

Shear Design, Strength Superposi-

tion, Torsion Design, SRC Shear 

Wall 

���
��� 

bc~®¯9:°±+²E³n78

9:´µ¶�4·¸¹º+»¼DP9:

�+¶½µ¾¿nÀDÁÂaM+Ãw7

89:¶®¯9:ÄÅ£#ÆG¼²Es

�Ç+�ÈS·ÉR789:¼®¯9:

4/aMGÊ�u`+¡�ËÌµ� SRC

EOn� �+�S¼@A SRC EFÍ

Î�Ï8����#s�u`4��+c

78s�u`4��ÐÑÒ>?4@A+



 2

Ãw�Ó!"� SRCEO�78s�u

`4��(�G�� ÔÕc SRC78�

4�8�(}�@A+,c RC���BV

Y�VWI�4��\�� SRC���E

F�.4SRC78�opb�4s��<G 

��������� 

���� 

¼SRCEF478s�u`��� "

�#$%&'()*+,-./�01&2

�3456789:;<=>?@ABCD

SRCEF478�#G/�01&2�34

56789:;<(H(1)�È789:Q(2)

78gh9:G 

¼SRCEF4|8s�\SRC78�

4s�u`��� Ö"�#$%&'()

*=@ASRCEF4|8�#\SRC78�

b�4s��<G 

���� 

(1) SRCEF478s�u`� 

�� q�56×§4789:;<�(a)

�È789:Q(b)78gh9:G»§

.�nÄ�BCØSRCEF478�#

\Ù[Ú�Û«n78s�² G 

(2) SRCEF4|8s�u`� 

� ² ÜÝ¿Þ+�� �op4|

8�#s�vß´�à\0áâã+Ã

wÑ=��äåij{1�æçèé

b�� êë=}��>?n1ìG 

(3) SRC78�4s�u`� 

�� "�#$%4�'+�cRC��

�BVY�VWI��í6��\�

����EFn�.D<+opb�n

s�uvGwx+�� yî.���

ï�ð(AIJ)4ñòWò­]^�EO-

­ó�(ô).õlö÷(1994)\ø¡

NEHRP.PEOùús�û¹(1994)

�µ�SRC78�\�����4ü.

ýþû¹+opb���u<"¨s�

��qG 

������� 

�� �c SRC EF�7848��

(}�>?�l+,q�×§49:;

<+optn SRCEF78s�vG��

 ycSRCEF4|8s��SRC78�

s�}�@A+opb�4��\tn

s�uv+,\¡x4b�s�û�}

��¶+"1ì�� ��v4.�

ºG����� �Ù[4²à	
��


�� 

(�) SRC ��4�����	
��


���������������

��� !"#$%&'(!")

*+,��-./'�01234

56 SRC ����(!789�:

;6(!4<=>? 1"2@ 3-�A 

(B) SRCEF4|8s�u`��� �

sBCØ SRC EF�VW�� RC

��n��+�·q�VW���

�n��+Ãw�q�56ª��

��(1)Ï�ß8� !�4ª��

�Q(2)7ß8�78 !�4ª�

��+,j56ª������3

|8�#4¶T�"�s�G
~

RC �#4|8�#+�� !�$

ø¡ ACI-318 û�(1995)4b�û

¹�%GÃwÑ=��äåij{1

�æçèéb�� êë=}��>

?n1ìG 

(C) SRC 78�4s�u`��� ÔÕ

c SRC78�4�8�(}�@A+

,c RC���BVY�VWI�4�

�\�� SRC���EF�.4 SRC

78�opb�4s��<G�N�

c SRC78�\�����4ü.ý

þ}�@A,o¨��G 

��� �! 

1. ACI Committee 318, "Building Code Re-

quirements for Reinforced Concrete 

(ACI318M-89) and Commentary-ACI 

318RM-89", American Concrete Institute, 

June, 1990.
 

2. AISC, "Manual of Steel Construction, 

Load and Resistance Factor Design", 1st 



 3

Edition, American Institute of Steel Con-

struction, Inc., Chicago, IL, 1986. 

3. AISC, "Load and Resistance Factor Design 

Specification for Structural Steel", Ameri-

can Institute of Steel Construction, Inc., 

1993. 

4. AIJ, "AIJ Standards for Structural Calcula-

tion of Steel Reinforced Concrete Struc-

tures", Architectural Institute of Japan, 

September, 1991. 

5. "NEHRP Recommended Provisions for 

The Development of Seismic Regulations 

for New Buildings", Building Seismic 

Safety Council, 1994 Edition.  

6. Oehlers, D. J., and Bradford, M. A. 

(1995). "Composite Steel and Concrete 

Structural Members," Elsevier Science 

Inc., New York. 

7. Wakabayashi, M. and Minami, K., "Ex-

perimental Study of the Hysteric Charac-

teristics of Composite Beam-Columns", 

Proceedings of the U.S.A.-Japan Seminar 

on Composite Structures and Mixed 

Structural Systems, Gihodo Shuppan Co., 

Tokyo, Japan. pp.197~211, 1980. 

8. �������, �SRC	
��
�

������������, ����, 

�� , �!", #$%&'(&)*, 

pp.51-66, +,, +-. 

9. ����/01�234��56, �7

879:;<�=(SRC)
�>?@A

BCD�, #$E&F(F*, GH#

$����IJ, +,, +-. 

10. ����KLM�NOP, ��QAISC

@ACI>?RSRC	

�ST�� , 

�)U����C�JVWXYZ[, 

#$E&\(&Z*, pp.492-501, ]

^, +-. 

11. ����_`a, �bcd	
����

�CDef�gh��, ����, �F

 , �\", #$E&('*, pp.23-43, 

+,, +-. 

���� 

 

0.0 0.2 0.4 0.6 0.8 1.0

Steel Flange Width Ratio (bf / B)

1500

2000

2500

3000

N
o
m
in
a
l 
S
h
ea
r 
S
tr
en
g
th
 (
V
n
) c
o
m
p
 (
k
N
)

Diagonal Shear Failure

Shear Friction Failure

 
 

� 1  ����	
��
����� SRC�������
��� 

B

D

b
b'

2

b'

2f

B×D = 45×75 (cm) 

H 500×bf×14×22 (mm) 

Fys = 3500 kg/cm
2
 

Fyr = 4200 kg/cm
2
 

Fyh = 2800 kg/cm
2
 

fc
’
 = 280 kg/cm

2
 

, (
to
n
) 

300 

250 

200 

150 

ρw = 0.7 % 

ρw = 0.3 % 

ρw = 0.5 % 

ρw = 0.1 % 



 4

0.0 0.2 0.4 0.6 0.8 1.0

Steel Flange Width Ratio (bf / B)

1750

2000

2250

2500

N
o
m
in
a
l 
S
h
ea
r 
S
tr
en

g
th
 (
V
n
) c
o
m
p
 (
k
N
)

Diagonal Shear Failure

Shear Bond Failure

 

 

� 2  ����	
���� !"#�
���� SRC�������
��� 

 

 

0.0 0.2 0.4 0.6 0.8

Steel Flange Width Ratio (bf / B)

2000

2500

3000

3500

4000

N
o
m
in
a
l 
S
h
ea
r 
S
tr
en

g
th
 (
V
n
) c
o
m
p
 (
k
N
)

Diagonal Shear Failure

Shear Bond Failure

�

 

� ������	
�$%&����� ����������
��� 

B×D = 45×75 (cm) 

H 500×bf×14×22 (mm) 
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