
 

 

 

 
 
 
 

Visual Inspection & Capacity Assessment  
of Earthquake Damaged Reinforced 
Concrete Bridge Elements 
 
Final Report 

Report CA08-0284 
November 2008 

Division of Research 
& Innovation 

Level IV 

Level II Level III 

Level V 

























































































































































































































































































 102

SK5 – Shear - Brittle 
 

 

 
 

 

 
 

F-d Graph Level I 
 

 
 

 

 
 

Level II Level III 
 

 
 

 

 
 

Level IV Level V 

 



 103

SK6 – Shear – Brittle 
 

 

 
 

 

 

F-d Graph Level I 
 

 
 

 

 

Level II Level III 
 

 
 

 

 
 

Level IV Level V 

 



 104

SK7 – Shear  
 

 

 
 

 

 
 

 Level I 
 

 

 

 
 

Level II Level III 
 

 
 

 

 
 

Level IV Level V 

 



 105

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Retrofit 
 
 
 
 
 
 
 
 
 
 
 



 106

R1 – Flexural 
 

 

 
 

 

 
 

F-d Graph Without Retrofit 
 

 
 

 

 

Without - Level IV Level III 
 

 
 

 

 

Level V permanent deformation Level V bars rupture 

 
 



 107

R2 – Flexural - Ductile 
 

 

 
 

 

 

 Level I 
 

 
 

 

 
 

Level II shear cracking at joint Level III spalling at gap region of cap beam 
 

 
 

 

 
 

Level IV cap beam penetration of reinforcement Level V - fracture of long. Bars 

 



 108

R3 – Flexural 
 

 

 
 

 

 
 

Level II flexural cracks at joint Level III joint shear cracks (from pull out) 
 

 
 

 

 

Level IV  splitting cracks of cap beam Level IV 

 
 
 
 

 



 109

R4 – Flexural 
 

 

 
 

 

 

Level II first cracks at interface Level III cracks in jacket filaments and gap 
 

 
 

 

 

Level IV  extensive spalling at plastic hinge   Level V jacket cracks, bar rupture 

 
 
 
 



 110

R5 – Flexural – Ductile  
 

 

 
 

 

 

F-d Graph Level III without retrofit 
 

 
 

 

 
 

Level V without retrofit Test setup – retrofit 
 

 
 

 

 

Level IV after removal of jacket Level V after removal of jacket 

 



 111

R6 – Shear - Brittle 
 

 

 
 

 

 
 

F-d Graph Test setup 
 

 
 

 

 
 

Level III spalling at gap region Level V permanent deformation 

 
 
 
 
 
 
 
 



 112

R7 – Flexural - Ductile 
 

 

 
 

 

 
 

F-d Graph Level I - Cracks on Pedestal 
 

 
 

 

 
 

Level I - First vertical on column interface Level II - Above jacket cracks 
 

 
 

 

 
 

Level III - Spalling of cover concrete at pedestal Level IV - Gap between pedestal column 

 
 



 113

R7 – Flexural 
 

 

 
 

 

 
 

Concrete cones around starter bars Level IV Dilation of jacket 
 

 
 

 

 
 

Level V - Sliding of column Level V 
 

 
 

 

Level V  

 
 



 114

R8 – Flexural – Brittle 
 

 

 
 

 

 
 

F-d Graph Level II 
 

 
 

 

 
 

Level III Level III 
 

 
 

 

 
 

Level IV Level V 

 



 115

R9 – Flexural – Ductile  
 

 

 
 

 

 
 

F-d Graph Level III 
 

 
 

 

 
 

Level V Level V 
 

 
 

 
 
 

Level V  

 



 116

R10 – Flexural - Ductile 
 

 

 
 

 

 
 

F-d Graph Level I  
 

 
 

 

 
 

Level II  Level III  
 

 
 

 

 
 

Level IV Level V 

 



 117

R11 – Flexural - Ductile 
 

 

 
 

 
 
 

F-d Graph  
 

 
 

 

 
 

Level II Level IV 
 

 
 

 
 
 

Level IV (Residual crack at end of test)  

 



 118

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sub-Assemblages - Systems 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 



 119

 
 
 
 
 
 
 

 
Column Superstructure  

Sub-Assemblages 
 
 
 
 
 
 
 
 
 
 






















































































































































































































































































































































































































































































	S2.0 Visual Catalog of RC Bridge Damage.pdf
	1 Visual catalog of reinforced cc br damage index.pdf
	2 VCRCBD Introduction.pdf
	3 VCRCBD Part I.pdf
	4 VCRCBD Part II.pdf
	5 VCRCBD Part III.pdf
	6 VCRCBD Part IV.pdf
	7 VCRCBD Part V.pdf

	S0.2 tech_report_doc_page.pdf
	TECHNICAL REPORT DOCUMENTATION PAGE


