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��������������������������pressure = b/Zkg /cm
T            

 = i^Zb kg/m
                          

 ��I���8�Cj  

���������������������������pressure = b/^Zkg /cm
T
       = T\TZ kg/m                 �8�+�8�Cj �

���������������������������pressure = b/kkg /cmT         = ViZb kg/m                 �86.�8�C��j  

��������������������������� pressure = i/ikg /cm
T
         = VdZb kg/m              �8*��S�8�C��j  

���������������������������pressure = i/Tdkg /cmT        = WV^Z kg/m               �NG�-�8�C��j  

���������������������������pressure = i/Vdkg /cm
T
        = W^TZ kg/m               �NK9�8�Cj �

���������������������������pressure = i/WV kg /cmT              = Zbbb kg/m                    �N$D��8�C�j �

F c = Td^kg/cm
T
     ��$"��
6�
�:	���	�Td����*�U�+�L��	��KK��:	���	�Fy = Vbbb kg / cm 
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i^Zb i/WV i\kb/Z i/Vd iZ\d i/Td iVW^/Z i/i iibT/Z b/k dZ^/Z b/^ 
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kg� �

b/Z 

kg/cmT 
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d^Z� �b/^iZ dWZ/V b/\W� �^dW b/\W \^V/^Z b/ZZ ZZi/V b/WZ WTd/d b/VZ� �Vb\/V� �b/TZ 8%���
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f'c=�MMkg/cm* 
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f'c=*NOkg/cm*��

�F$ <�
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*�kg/cm��

T/dkcm� �i/WW cm X displacement 

max� �min� �Max�*�KP�� �Min�KK��� � 

ik/T UWW� �T^/W Uk^� �iprincipalstress� �

iZ/i� �Uiib� �Ti Uidk� �T principal stress� �

ii/T� �Ui^d/T� �Z� �UTWi/Z V principal stress� �

TTd� �Ui^i/V� �Vi/T UTV\ X stress min&max� �

i\V. T� �T� �TZZ/W� �b/dTW� �Stress intensity� �

b/WVTEUV Ub/bbVT� �b/kWiEUW� �Ub/Z\iEUV� �X plastic strain� �

b/WVTEUT� �b/Wi\EUW� �b/bbTi� �b/ik^EUW� �Equivalent plastic strain 
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fc=Td^kg/cmT� �

��K����0��� �

kg/cmT� �
i/ii cm� �

max� �min� �
X displacement 

 

�$"�#��� �Ti/Z U^W� �

�#��CFRP WWT/\� �U^W� �

i principal stress� �

�$"�#��� �ik/T� �Uikb� �

�#��CFRP kT� �Uikb� �

T principal stress� �

�$"�#��� �Z/T� �UTWb� �

�#��CFRP Z/T� �U^V/k� �

V principal stress� �

�$"�#��� �id/i� �Uiki/Z� �

�#��CFRP� �WWT/\� �U\^V� �

X stress min & max� �

�$"�#��� �TWi� �T/d� �

�#��CFRP� �^bd/i� �Z^/b� �

Stress intensity� �

�$"�#
��� �b/^iEUW� �Ub/ZEUV� �X plastic strain� �

�$"�#
��� �b/bbTTkV� �b� �Equivalent plastic strain � �
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�N$D��8�C� ��NK9�8�C� �NG�-�8�C� �8*��S�8�C� ��86.�8�C� �8�+�8�C� �I���8�C� �� �

Vb� �Vb� �TZ� �TZ� �Tb Tb� �Tb� ���	�C�
�� �

T/d\� �

� �

T/^\� �

� �
T/Z\ T/T i/d� �i/Z i� �

8�+���� � �

i/WV� �

� �
i/Vd� �i/Td� �i/i� �b/k� �b/^Z b/Z������� �I������ � �

��"�_�@i/Z��$��$
�.�FRP� ���"�_�@i��$��$
�.�FRP� ���"�_�@b/Z�$��$
�.��FRP
 ���K���0��kg/cmT� �

i/Wi cm� �i/\Z cm� �i/kZ cm 

F'c=iWW 

� �

 

kg/cm
T� �

max� �min� �max� �min� �
max� �Min� �X displacement 

�$"�#��� �iZ/T� �UZb/V� �ik/d� �UWk/d� �id/k� �UWd/d 

�#��CFRP i^^/\� �UZb/V� �TTT� �UWk/d� �WWd/Z� �UWd/d 

i principal stress� �

�$"�#��� �k/W� �Uii\/T� �ib/k� �UiTi. ^� �ii/i Uii\/i� �

�#��CFRP Vd/\� �UT\Z/V� �W^/\� �UTk\/d� �Zd/k� �UVWZ/W� �
T principal stress� �

�$"�#��� �ii/i� �Ui\b/V� �iV/\� �Ui\V/d� �iT/W� �Ui\^/i� �

�#��CFRP� �ii/i� �Udb\/T� �iV/\� �Ukib/W� �iT/W� �Uiibi� �
V principal stress� �

�$"�#��� �Td UiiZ/W� �VV� �Uii^/T� �VV/i UiTT/i� �

�#��CFRP� �i\^/W� �UdbZ/k TTi/d Ukib/V WWd/W Uiibi 

X stress min & 

max� �

�$"�#��� �iZk/k� �b/ZT� �iZd/i� �b/W\T� �iZk� �T/W� �

�#��CFRP� �

� �
dTV/V� �b/T^� �iTd/^� �b/W\T� �iiik� �i/\Z� �

Stress intensity� �

�$"�#
��� �b/Vb\EUV� �Ub/bbi� �b/VWWEUV� �Ub/bbii� �b/VkVEUV� �Ub/bbiViT� �X plastic strain� �

�$"�#
��� �b/bbVki^� �b� �b/bbVkZT� �b� �b/bbWTTT� �b 
Equivalent plastic 

strain� �
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6���_�@FRP ��K
�:
6���_�@� ����K���0��kg/cmT 

T/Vdcm� �V/bk cm 

F'c=Td^kg/cm
T� �

��

Max� �min� �max� �Min� �

X displacement 

�$"�#��� �Tk/V UkW/d� �

�#��CFRP Zkk/^� �b� �
Vi/V� �Uk\/d 

i principal stress� �

�$"�#��� �Tb� �UidV� �

�#��CFRP� �di/\� �UTkV/i� �
Ti\� �Uidd� �

T principal stress� �

�$"�#��� �d� �UTdW 

�#��CFRP b� �UdW\/k� �
k/d UTZb/Z 

V principal stress� �

�$"�#��� �Td/i� �UT^Z 

�#��CFRP� �Zkk/^� �UdW\/k� �
Vb/k� �UTWV/T 

X stress min & max� �

�$"�#��� �T\T b/kd� �

�#��CFRP� �dWd/T� �b� �

TdT 

� �
T/W� �

Stress intensity� �

�$"�#
��� �b/TVEUV� �Ub/kWEUV� �b/W\EUV� �Ub/bbiT� �X plastic strain� �

�$"�#
��� �b/bbTT� �b/i\EUW� �b/bbVV� �b/iZEUW� �
Equivalent plastic 

strain � �
 ��
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load-deflection diagram related to  287 kg/cm^2 concrete strength
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F'c=iWWkg/cm
T� �

��

Max� �min� �max� �Min� �
X displacement 

�$"�#��� �TZ/\ UVk/V� �

�#��CFRP dW\/i� �b� �

T\/i UWW/\ 
i principal stress� �

�$"�#��� �TW/^� �UiiW� �

�#��CFRP i\Z/d� �UZbT� �

id/^� �Uibd/Z� �
T principal stress� �

�$"�#��� �W/V� �Uid^/Z� �

�#��CFRP b� �UiVWW� �

V/i� �UiV\/d� �
V principal stress� �

�$"�#��� �TV/d Ui\k/^� �

�#��CFRP� �dWZ/W� �UiVWW� �

TZ/k� �UiVW/T 
X stress min&max� �

�$"�#��� �i\Z/\� �b/ZZ� �

�#��CFRP� �iVZi� �i/^� �

iV\/d T/bd� �
Stress intensity� �

�$"�#
��� �b/bbiV� �Ub/bbVV� �b/ZdEUV� �Ub/bb\� �X plastic strain� �
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strain� �
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load-deflection diagram related to 144 kg/cm^2 concrete strength
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load-deflection related to 115 kg/cm^2 concrete strength
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load-deflectrion diagram with FRP strengthening
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load-deflection diagram without  FRP strengthening 
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i principal stress� �
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T principal stress� �
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