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History

1928 Silver Bridge over the Ohio River
- connects WV & OH
- Collapsed Dec 1967 – 46 died



History

Silver Bridge collapse 
Dec. 15, 1967

https://www.fhwa.dot.gov/highwayhistory/national_bridge_inspection_standards.cfm

https://www.fhwa.dot.gov/highwayhistory/national_bridge_inspection_standards.cfm


Daily Commutes

• Work Commute
• Average is 41 miles, to/from

• If there is a bridge every 5 miles, you are crossing a bridge 8 times per 
day one way and maybe do not even realize it.



Asset Management

• Approximately 1,152 bridges (=> 20’) owned by a Tribe or BIA

• Bridges are expensive and Large Asset for any agency



All Bridge Conditions in US

Source: https://infobridge.fhwa.dot.gov/Data/Dashboard 



Tribal or BIA Owned Bridge Conditions in US

Source: https://infobridge.fhwa.dot.gov/Data/Dashboard 



Design Life

• House
• 50 to 60 years

• Vehicle
• up to 200K miles

• Roadway
• 20 to 30 years

• Bridges
• 75 to 100 years

• Previously it was 50 years



Example of Life Cycle Cost



Preservation/Maintenance

• Actions or strategies that prevent, delay, or reduce deterioration of 
bridges or bridge elements

• Restore the function of existing bridges

• Keep bridges in good condition

• Extend their useable life

• Keeps bridges in service w/o modification to bridge capacity, design 
type, material, or function



Preservation/Maintenance - Benefits

• Reduce agency costs
• Extends the useable service life

• Can avoid or delay major repairs or rehabilitation

• Reduce user costs
• Detours

• Closures – repairs or rehabs or early replacement

• Load carrying issues

• Hopefully avoid a complete Failure



Preservation/Maintenance - Candidates

• Things to consider
• Bridge condition

• New, good, and fair

• What about poor bridges?

• Bridge material

• Route or classification of road

• Load carrying capacity

• Cost



Preservation/Maintenance - Components

• Deck

• Bearings

• Superstructure

• Substructure

• Bridge/Guard rail

• Approach panels

• Scour/Drainage

• Miscellaneous



Deck

• Material Type
• Concrete

• Timber

• Asphalt

• Steel – not covered



Deck

• Clean – annually or more if needed
• Sweep or clear vegetation and debris from the deck

• Flush or wash the bridge deck

• Open up drains



Deck – Concrete (Cracks)



Deck – Concrete (Cracks)



Deck – Concrete (Cracks)

• Prior to crack sealing
• Delamination survey depending on bridge deck age

• Look at spall repairs, etc. if needed

• Crack sealers (MNDOTS approved crack sealers)
• Paulco TE-2501 (MNDOT and NDDOT)

• Dural 50 LM (MNDOT)

• TK-9000 (MNDOT)

• TK Products TK 2110 (MNDOT and NDDOT)

https://www.dot.state.mn.us/products/bridge/bridgesurfacecracksealer.html


Deck – Concrete (Seal entire deck)

• Silanes (40% or 100%)

• Epoxy Resins

• Healer/Sealers



Deck – Concrete (Silanes)

• Consistency similar to water

• Applied with a spray bar or garden sprayer

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwibk4TRir7TAhUL_4MKHa0tCHUQjRwIBw&url=https://uk.pinterest.com/explore/concrete-driveway-sealer/&psig=AFQjCNHEeiXO20scyGSeH8jYPHa5DqPBMg&ust=1493157269985774
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjo36WljL7TAhUm5IMKHYsbA20QjRwIBw&url=http://www.exteriorperformancecoatings.com/component/virtuemart/application/protect-concrete/microseal-silane-siloxane-repellent1_details?Itemid%3D0&psig=AFQjCNHEeiXO20scyGSeH8jYPHa5DqPBMg&ust=1493157269985774
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjX8Y_qi77TAhVG5YMKHZA5BnEQjRwIBw&url=http://www.pwmag.com/roadways/bridges-culverts/concrete-protection-and-preservation-using-penetrating-sealers_o&psig=AFQjCNHEeiXO20scyGSeH8jYPHa5DqPBMg&ust=1493157269985774


Deck – Concrete (Silanes)

• Silanes (MNDOTS approved Silanes)
• MasterProtect H 440HZ

• TK - Tri - Silane 590 – 40

• Certi-Vex Penseal 244 40%

• Protectosil CHEM-TRETE 40 VOC

• TK Products TK 590-100 (MNDOT and NDDOT)

• Protectosil BHN

• BASF MasterProtect H 1000 (NDDOT)

• Advanced Chemical Technologies SIL-ACT ATS-100 (NDDOT)

• Evonik Protectosil 300S (NDDOT)

https://www.dot.state.mn.us/products/bridge/bridgedecksealer.html


Deck – Concrete (Epoxy or MMA Resins Overlays)

• Mix components together

• Spread over the deck

• Aggregate placed over and 
embedded into resin



Deck – Concrete (Epoxy or MMA Resins Overlays)

• Epoxy (polymer) Resins (SDDOT Approved products)
• CIS PRECISION Epoxy Binder

• E-Bond 526

• EP50 – Overlay

• EPX50

• Sikadur 22 Lo-Mod FS

https://apps.sd.gov/HC60ApprovedProducts/ProductList.aspx?args=114157ABD016950B233E2E6881E0C0EC0B4ACFF6FB1EEC6D7BFCAF9FAF9D7393


Deck – Concrete (Healer Sealers)

• Some chemically bond to concrete, 
expands when it comes in contact with 
water to fill cracks



Deck – Concrete (Healer Sealers)

• Products
• BridgeDECK Protectant (non epoxy or MMA)

• Various Epoxy/MMA products



Deck – Spall Repair Material

• Material for Spall Repair on concrete (NDDOT Approved Material)
• Ceratec Pavemend VR

• SpecChem RepCon V/O

• Sika SikaQuick VOH

• BASF MasterEmaco N425



Deck – Joints

• Ideal Deck Joint
• Watertight

• Accommodates full range of movement

• As durable as the deck

• Low maintenance



Deck – Joints

• Common Problems
• Poor bond or seal damage allowing water & debris to enter

• Damages concrete edges and substructure below



Deck – Joints (Abutment/Pier Caps)

• Silanes (MNDOTS approved Silanes)
• MasterProtect H 440HZ

• TK - Tri - Silane 590 – 40

• Certi-Vex Penseal 244 40%

• Protectosil CHEM-TRETE 40 VOC

• TK Products TK 590-100 (MNDOT and NDDOT)

• Protectosil BHN

• BASF MasterProtect H 1000 (NDDOT)

• Advanced Chemical Technologies SIL-ACT ATS-100 (NDDOT)

• Evonik Protectosil 300S (NDDOT)

https://www.dot.state.mn.us/products/bridge/bridgedecksealer.html


Deck – Joints



Deck – Joints



Deck – Joints



Deck – Drains



Deck – Drains



Deck



Deck - Timber

• Look for damage 
and gaps



Deck - Timber

• Add Longitudinal 
runners to 
protect deck



Deck – Asphalt over Concrete



Deck - Asphalt



Deck - Asphalt

• Bonding issues

• Trap chlorides



Bearings

• Position is important



Bearings

• Type of bearings

Swinging Rolling/Rocking Sliding Stretching



Bearings



Bearings



Bearings

• Lubrication of Bearing
• Ultimate Penetrating & Lubricating Oil

• LE, Inc. Pyroshield 5100 Syn Open Gear Grease



Superstructure

• Steel

• Concrete

• Timber



Superstructure



Superstructure



Superstructure



Superstructure

• Painting Steel – Surface 
Prep



Superstructure

• Painting Steel



Superstructure – Painting Steel

Source: https://www.dot.state.mn.us/products/paint/bridgestructuralsteelcoating.html



Superstructure – Painting Steel

Source: https://www.dot.state.mn.us/products/paint/bridgestructuralsteelcoating.html



Superstructure – Painting Steel

Source: https://www.dot.state.mn.us/products/paint/bridgestructuralsteelcoating.html



Superstructure



Superstructure



Superstructure

Weep Hole needs to be 
free and unclogged



Superstructure

• Treat exposed areas with:
• Tenino Copper Naphthenate

• “Roof coatings”



Substructure

• Concrete

• Timber



Substructure



Substructure



Substructure



Substructure



Substructure



Bridge Rail & Guardrail



Bridge Rail & Guardrail



Bridge Rail & Guardrail



Bridge Rail & Guardrail

• Guardrail at correct height?
• MSG system (28”-31”)

• If >33” or <28”, look at adjusting

• Older system, <26.5”, adjust to 
proper height



Bridge Rail & Guardrail

• Damaged rail or non-
manufactured holes cut or torch in 
Guardrail needs to be replaced



Bridge Rail & Guardrail

• Deflected more than 9” in 25’ –
replace
• Also look for damaged or missing 

posts

• Look for damaged or missing 
bolts at splices



Bridge Rail & Guardrail

• Rail element fully seated into Impact 
Head?

• Is the rail kinked or bent?

• End post broken, missing, anchor cable 
missing, steel bearing plate missing or 
buried?



Approach panels



Scour/Drainage Maintenance



Scour/Drainage Maintenance



Scour/Drainage Maintenance



Scour/Drainage Maintenance



Scour/Drainage Maintenance



Scour/Drainage Maintenance



Misc. Items



Scheduled Maintenance and Preservation

• Sweep and wash decks

• Clean joints, seal joints, and repair if needed!

• Clean Drains (extend or redirect if needed)

• Seal cracks

• Seal your deck, tops of piers/abutments/columns, splash zones

• Treat exposed Timber cuts and where water may sit

• Paint exposed steel

• Clean and lubricate bearings

• Install and maintain scour countermeasures



Scheduled Maintenance and Preservation



Scheduled Maintenance and Preservation



Scheduled Maintenance and Preservation



Resources

• TSP2

• TSP2 Pocket Guides

• Concrete Bridge Deck Preservation Resource Guide

• USFS Timber Bridge Manual

• Bridge Maintenance Manual – MnDOT

https://tsp2bridge.pavementpreservation.org/national-working-groups/#Local%20Agency%20Outreach%20Working%20Group
https://tsp2bridge.pavementpreservation.org/technical/fhwa/pocket-guides/
https://tsp2bridge.pavementpreservation.org/files/2023/11/Concrete-Bridge-Deck-Preservation-Resource-Guide_FINAL_7-15-2021.pdf
https://dot.state.mn.us/bridge/pdf/insp/USFS-TimberBridgeManual/
https://www.dot.state.mn.us/bridge/maintenance-manual.html


Thank you


