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Bridge management is disaster-driven 

1983 Mianus Bridge: non-redundant pin/hangers 

1987 Schoharie: -underwater inspections for scour 

1988 Williamsburg: NYC DOT Bridge Bureau 

1967 Silver Bridge:    
-National Bridge Inventory (NBIS), 

-Biennial inspections, 

-Fracture-critical elements 

1989 Loma Prieta:  
             seismic retrofitting 

1989 FDR spalling 

 accident – NYC DOT Unit 

            of Bridge Inspection 

                    &Management 
2001 WTC: Bridge security 







SUFFICIENCY RATING 

 

CONDITION EVALUATION 







The descriptive evaluation 

system uses declarative 

knowledge representation.  

The prescriptive system 

is a  procedural 

representation. 

Redundancy, Ductility, Inspectability, Maintainability. 

Robustness, Ruggedness,                 Resilience, Sustainability, 

























1865 - 

1915 

1915 - 1965 



BRIDGE TYPE QUANTITY  

Arterial 208 

Off-System (Local) 389 

Pedestrian 107 

Waterway   51 

Movable   25 

Tunnels    6 

East River    4 



1998 Condition Rating vs Age (No Ped)
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1990 Age Vs Condition Rating (No Ped)
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1982 Age Vs Condition Rating (No Ped)
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1984 Age Vs Condition Rating (No Ped)
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Rav = Constant_____________ 

Maintenance cost CM = ? 

Deterioration rate 

Reconstruction 

Repair 

          (A – Arec – Arep) r = Arec ∆Rrec + Rrep ∆Rrep  

         --»  ro = 0.2         →  r = f(Maint) → r = f(CMaint) 

                                                                             



2011 Age vs. Condition Rating (No Ped. Bridges)
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2008 Age vs Condition Rating (No Ped. Bridges)
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2001 Age Vs Condition Rating (No Ped Bridges)
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2004 Age vs Condition Rating (No Ped. Bridges)
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(a) steel and concrete primary member  (b) concrete deck 

    (c) wingwalls    (d) bearings 

(e) backwalls (f) joints 

backwalls joints 

bearings wingwalls 

concrete deck primary member 



Useful life    → 

↑ Bridges 














