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Load Rating Example #1Load Rating Example #1
•• Simple Span NonSimple Span Non--composite Steel composite Steel 

(Bridge Type 301)(Bridge Type 301)



ProcedureProcedure
1.1. Calculate  Member CapacityCalculate  Member Capacity
2.2. Calculate Dead LoadCalculate Dead Load

•• Incorporate section lossIncorporate section loss
3.3. Calculate Live Load Calculate Live Load 

•• HS20 / Posting / Permit trucksHS20 / Posting / Permit trucks
4.4. Rating EquationRating Equation
5.5. Check Posting if applicableCheck Posting if applicable
6.6. Check Permit Truck if applicableCheck Permit Truck if applicable



Load Rating Example #1Load Rating Example #1
Br 5905Br 5905

4 @ 6’-4”11”

6.
5”

24’-2”

•• NonNon--compositecomposite
•• 36’36’--0” simple span0” simple span
•• FFyy = 33 = 33 ksiksi

W24x80



Load Rating Example #1Load Rating Example #1

•• Calculate W24x80 moment capacityCalculate W24x80 moment capacity
IIx x = 2230 in= 2230 in44

SSxx = = 

MMy y = = SSxx x x FFyy = 186 in= 186 in33 x 33 x 33 ksiksi
= 6138 k = 6138 k -- in = 512 k in = 512 k -- ftft

Ix

D/2

2230 in4

24 in/2
= 186 in3=



Load Rating Example #1Load Rating Example #1

•• Calculate Dead Load MomentCalculate Dead Load Moment
Beam Beam -- 80 lb/ft80 lb/ft
Haunches, diaphragms and Haunches, diaphragms and MiscMisc -- say 8 lb/ftsay 8 lb/ft
2 2 -- Railings Railings -- 320 lb/ft320 lb/ft
Deck 6.5” with 6’Deck 6.5” with 6’-- 4” tributary area4” tributary area
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Load Rating Example #1Load Rating Example #1
•• Calculate Dead Load MomentCalculate Dead Load Moment

M = wLM = wL22/8 (uniform load simple span max M)/8 (uniform load simple span max M)

ft-k 118.4 ft -lb 118350 MDL ==



Load Rating Example #1Load Rating Example #1

•• Calculate Live LoadsCalculate Live Loads
Distribution Factor = Beam spacing/11Distribution Factor = Beam spacing/11
Assume Impact = 30%Assume Impact = 30%

0.576  6.333/11  DF ==

ft-k 379  HS20 =
Impact  DF HS20 MLL ××=

ft-k 283.7  1.3  0.576  379 M LL =××=

From AASHTO chart for span length



Load Rating Example #1Load Rating Example #1

•• Calculate Inventory RatingCalculate Inventory Rating

20  
Load Live  2.17

Load Dead  1.3 -Capacity Rating HS
Impact  HS20 

×
×

×=
+

20  
ft-k 283.7  2.17

ft)-k 118.4  (1.3 - ft)-k (512Rating HS ×
×

×=

HS11.6 Rating HS =



Load Rating Example #1Load Rating Example #1

•• Calculate Operating RatingCalculate Operating Rating

20  
Load Live  1.3

Load Dead  1.3 -Capacity Rating HS
Impact  HS20 

×
×

×=
+

20  
ft-k 283.7  1.3

ft)-k 118.4  (1.3 - ft)-k (512Rating HS ×
×

×=

HS19.4 Rating HS =
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Load Rating Example #1Load Rating Example #1
•• Scenario 1Scenario 1

Assume 2” deck overlay with ½” milled off Assume 2” deck overlay with ½” milled off 
Calculate Dead Load MomentCalculate Dead Load Moment

ft-k 137.6 ft -lb 137587 MDL ==



Load Rating Example #1Load Rating Example #1

•• Calculate Updated Rating with overlayCalculate Updated Rating with overlay

20  
ft-k 283.7  1.3

ft)-k 137.6  (1.3 - ft)-k (512Rating Op ×
×

×=

HS10.8 Rating Inv =

20  
ft-k 283.7  2.17

ft)-k 137.6  (1.3 - ft)-k (512Rating Inv ×
×

×=

HS18.1 Rating Op =



Load Rating Example #1Load Rating Example #1

•• Scenario 2Scenario 2
Assume 50% section loss to bottom flange at Assume 50% section loss to bottom flange at 
center spancenter span
IIxx = ∑(I= ∑(Ix x + (A + (A xx dd22))))–– Parallel Axis TheoremParallel Axis Theorem
IIxx = 1670 in= 1670 in44

SSxx = 123 in= 123 in33

MMyy = = SSxx x x FFyy = 123 x 33 = 4060 k= 123 x 33 = 4060 k--in = 338 kin = 338 k--ftft



Load Rating Example #1Load Rating Example #1

•• Calculate Updated Rating with section lossCalculate Updated Rating with section loss

20  
ft-k 283.7  1.3

ft)-k 118.4  (1.3 - ft)-k (338Rating Op ×
×

×=

HS5.0 Rating Inv =

20  
ft-k 283.7  2.17

ft)-k 118.4  (1.3 - ft)-k (338Rating Inv ×
×

×=

HS10.0 Rating Op =



Rating SummaryRating Summary

RatingRating OriginalOriginal 2” 2” 
OverlayOverlay

Section Section 
LossLoss

InventoryInventory HS11.6HS11.6 HS10.8HS10.8 HS5.0HS5.0

OperatingOperating HS19.4HS19.4 HS18.1HS18.1 HS10.0HS10.0



Load Rating Example #1Load Rating Example #1
(Cont.)(Cont.)

•• Check for posting on section loss exampleCheck for posting on section loss example
Check Type M3, M3S2 and M3S3 at operating levelCheck Type M3, M3S2 and M3S3 at operating level

To get posting weight take truck weight times To get posting weight take truck weight times 
rating factorrating factor

ImpactTruck  PostingLoad Live  1.3
Load Dead  1.3 -Capacity Factor Rating

+×
×=



Load Rating Example #1Load Rating Example #1
•• Find Posting Truck moments from chartFind Posting Truck moments from chart

Type M3 (24 tons) = 410 k Type M3 (24 tons) = 410 k -- ftft
Type M3S2 (40 tons) = 379.4 k Type M3S2 (40 tons) = 379.4 k -- ftft
Type M3S3 (40 tons) = 388.6 k Type M3S3 (40 tons) = 388.6 k -- ftft

TruckTruck RFRF TonsTons SignSign
Type M3Type M3 0.600.60 14.414.4 1414
Type M3S2Type M3S2 0.650.65 25.925.9 2424
Type M3S3Type M3S3 0.630.63 25.225.2 2424



Load Rating Example #1Load Rating Example #1
(Cont.)(Cont.)

•• Other things to check by engineerOther things to check by engineer
Plastic moment capacity, ZPlastic moment capacity, Z
Shear capacity (near supports)Shear capacity (near supports)
Serviceability AASHTO 10.57.1Serviceability AASHTO 10.57.1
•• 0.8Fy 0.8Fy noncompositenoncomposite
•• 0.95Fy composite0.95Fy composite

Bearing StiffenersBearing Stiffeners
Exterior BeamExterior Beam
Compression Flange BracingCompression Flange Bracing



Load Rating Example #1Load Rating Example #1

•• Not usually checkedNot usually checked
Splices, diaphragms or connectionsSplices, diaphragms or connections
FatigueFatigue
Concrete DeckConcrete Deck
Local failureLocal failure
Shear for slabsShear for slabs
Substructure (bearings, piles, movement)Substructure (bearings, piles, movement)
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