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Load Rating For Deterioration

o Rating Elements To Discuss
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Steel Beams

Reinforced Concrete Beams and Slabs
Prestressed Concrete Beams

Trusses

Substructures

Concrete Bridge Decks

Other??




Load Rating For Deterioration

o Steel Beams
o Section Loss of Tension Flange
o Input loss of thickness in BrR

o Section Loss of Compression Flange

o Input loss of thickness in BrR

o Crack in Flange

o Options

o Collision Damage of Flange / Web




Load Rating For Deterioration

o Steel Beams

o Section Loss of Web

o Input loss of thickness in BrR as
average web thickness

o MDOT RC 1454 (Michigan Tech Study)

o Provides tables correlating web loss to
residual capacity for W-Beams

MDOT RC-1454

E
DEVELOPMENT OF STEEL BEAM ‘“‘\)
END DETERIORATION GUIDELINES ]

FinaL REPORT = JANUARY 2005 \//:)

CENTER FOR STRUCTURAL DURABILITY TR
MICHIGAN TECH TRANSPORTATION INSTITUTE \J




Load Rating For Deterioration

o Steel Beams
o Holes in Web

o Input reduced average web in BrR
o AISC Design Guide 2 (Dr. David Darwin, Univ. of Kansas)

7@ @; | Steel Design Guide Series
‘

Steel and Composite Bea

Web Openmgs

Indiana ——
[

A Stare that Works




Load Rating For Deterioration

o Reinforced Concrete Beams and Slabs

o Spalling / reinforcing section loss

o Reduce area of reinforcing based on section loss

o Concrete Deterioration in Compression Zone
o Testing
o Reduce compressive strength in BrR

o Use Condition Reduction Factors from MBE




Load Rating For Deterioration

o Prestressed Concrete Beams

o P/S Box Beams
o Exposed Strands

o Remove visible and adjacent strands
o Top Flange Concrete Deterioration
o Testing

o Reduce compressive strength in BrR

o Use Condition Reduction Factors from MBE

o Cracked Bottom Flange due to Ice expansion inside void




Load Rating For Deterioration

o Trusses
o Tension Member Section Loss
o Input Reduced Member Capacity in BrR

o Compression Member Section Loss

o Input Reduced Member Capacity in BrR

o Compression Member Distortion

o Thresholds for reduction

o Rivet Head Section Loss




Load Rating For Deterioration

o Trusses

o Gusset Plate Deterioration

o Calculate Capacity Reduction

o Input Capacity in BrR SRS

L= 4084.in Efeciee ioth in Rension (Whimore]
"ET-' e mzz-mz Gross A of Bifeciive Brslon Plane
Bpdesy T~ F Humber of hoies 2coss TENSION tiue plane

I . L1 2
A =tlan Nh:il:d‘.l_'r'l e * g8 L= IR T2.in Mzt e of Effecive Tnsion Plane

2
Apm Ayp ® A1SAgp = 21 T

By p= Fy-min(Aup. Agp Mgy = 13345249
Block Shear Rupture Resistance

Ly o= 9.35in Length along plane msistng ensian

Lyp =375 Length along piane mesisting shear

Humber of holes 20055
FhelesD The™ 2F  Sinev-Shagr Tarsdan fiiure plane

Humber of holes 20055
FhalesD Vi = #F Sinev-hegr Shear Silure plane

Hen=2 Humper of Shear Flanes
[ : LI | [
*uan = o) o peieal)_Tow| Hraver * 518 || = 33840
, I, . o 1.1 3
e = Fog_rtpL] D~ Mistean_via| Heives ¥ 5 |- 192848
Ao ='prlp= 4Alm
AygD = Byp pepLLyp = BI5is
058 Apypy = 111600

Ry = A  058-An OBS {058 A + Fyoy ) OB (0SB A oy + Byt [ 0y = 1398.29-kip

Indiana ——
[

A Stare that Works




Load Rating For Deterioration

o Miscellaneous Items

o Concrete Bridge Deck

o Substructure
o Loss of Bearing Area

o Exposed Pile Deterioration




Load Rating For Deterioration

o Outstanding Issues

o Lack of Codified Guidance

o Design Code and MBE vs Analytical Methods for Natural
Deterioration

o Research Needs
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