
State Aid Bridge

Timber Bridge Inspection



Presentation Overview

• Common timber bridge issues

• Critical inspection locations

• State Aid’s risk mitigation efforts

• Common repairs and maintenance

• Best practices and lessons learned



Timber Bridge Inventory Status



Partial Collapse (2022)



Common Issues

Visible

• Splits/Checks/Shakes

• Member Distortion/Damage

• Abrasion/Weathering

• Staining/Fungus/Plant 
Growth

Invisible

• Internal Rot/Decay

Loading

• Extra Load (Wearing Course)

• Compromised Load Path



Internal Rot and Decay

Solid Section

½”-1” Creosote Penetration

Severe Decay

Outer shell relatively intact

Dissection of a Cap Removed from Service

Creosote Layer



• Large checks allowed 
moisture to penetrate 
past creosote layer

• Cap rotted from inside 
out

• Section loss not visible 
from the exterior

• Follow the water

• Utilize advanced 
inspection techniques

Internal Rot and Decay
Dissection of a Cap Removed from Service

Large Check

• Utilize advanced 
inspection techniques

• Follow the water



Critical Inspection Locations: Pier Caps

• Points of bearing

• Connections

• Cap ends

• Look for checking, 
splitting, staining, 
discoloration, crushing, 
saturation, fungus, 
vegetation, etc.

Backwall Beam



Critical Inspection Locations: Piling

• Water/ground line

• Bracing locations

• Points of connection

• Top of pile

• Look for abrasion, 
misalignment, checking, 
splitting, discoloration, 
crushing, saturation, 
fungus, vegetation, etc.



Critical Inspection Locations: Below 
Joints / Gaps in Deck

Follow water!

Open Joint at 
End of Bridge

These photos are from the same bridge



Critical Inspection Locations: 
Highly Stressed Areas

• Midspan for flexure 
(simple spans)

• Within member depth 
from bearing for shear

• Member end for 
bearing

• Interfaces between 
members



Critical Inspection Locations: 
Misalignment



Critical Inspection Locations: Loose 
Connections / Corrosion

Follow water!



Risk Mitigation

• SHV Load Rating contracts

• Present/future focus on 
timber substructures

• In-depth inspections

• Advanced Timber Bridge 
Inspection Manual update

• Use of advanced inspection 
techniques during routine 
inspections

• Statewide training



SHV Load Rating Outlook

• Previously focused on 
superstructures

• Superstructures are 
lasting longer than timber 
substructures

• New focus on timber, 
particularly substructures 
and in-depth inspections

• SHV #9 
• 493 bridges -> 213 timber
• 15 closed due to timber 

substructures
• 169 posted bridges 

(majority timber)

SHV #9
213

SHV #10
215Remaining 

(Not All in Poor Condition)
772

TIMBER SUBSTRUCTURE 
INVENTORY (1200 TOTAL)



SHV Load Rating #10 - 2026/2027

• Start Spring 2026

• ~500 bridges

• Focus on timber
• Piles and pile caps

Contact Moises for specific
rating requests:

Moises.Dimaculangan@state.mn.us



Advanced Timber Bridge Inspection Manual 
Update



Timber Manual Supplement Contents

• Advanced Timber 
Inspection Equipment

• Inspection Procedures

• Inspection Documentation

• Revisions to Structural 
Element Condition Ratings

• Timber Element Load 
Ratings



Advanced Timber Inspection Equipment

Moisture Meter



Advanced Timber Inspection Equipment

Stress Wave Timer



Advanced Timber Inspection Equipment

Timber Resistance Microdrill



Timber Bridge Inspection Procedures

and/or load rating analyses. A flowchart depicting this general methodology is shown in Figure 3.1. 

 

Figure Error! No text of specified style in document..1 General timber element inspection flowchart. 

The following sections provide more detailed information regarding the inspection procedures for 

specific timber elements, recommended measurement frequencies, and key information required for 

potential load rating analyses. 

Establish naming 
convention

Measure geometry

Visual inspection, 
sounding & probing

Take Moisture meter 
readings at areas of 
high compression

Perform stress wave 
timing at regular 

intervals along element

Perform timber 
resistance drilling at 

decayed areas 
indicated by stress 
wave timing/basic 

inspection

BASIC ADVANCED 



Advanced Timber Inspection Example

• Arrows represent stress 
wave timing locations

• Drill locations with 
deterioration as indicated 
by stress wave timing 
(yellow and red arrows)

• Approximate section loss 
in red area based on drill 
records



Advanced Timber Inspection Frequency
Substructure 

Condition

Recommended Advanced Timber Inspection Frequency

Structural Elements in 

CS1 and Substructure 

SNBI ≥ 5

Perform advanced inspection on CS1 elements every 48-72 months.

Structural Elements in 

CS2 and Substructure 

SNBI ≥ 5

Perform advanced inspection on CS2 elements every 48 months.

Structural Elements in 

CS3 and Substructure 

SNBI ≥ 5

Perform advanced inspection on CS3 elements every 24 months.

Structural Elements in 

CS4 or Substructure 

SNBI ≤ 4

Perform advanced inspection on CS4 elements or elements 

responsible for SNBI rating every 12 months.



Inspection Documentation



Revisions to Structural Element 
Condition Ratings



Timber Element Load Ratings



Timber Bridge Repairs & Maintenance



Timber Bridge Maintenance

• End grain/surface 
treatment (brushed on 
and/or capping)

• Replacing/retightening 
fasteners

• Debris removal

• Deck drainage

• Excessive overlay and 
vegetation removal

• Crack sealing (epoxy 
injection) Control water!



Timber Bridge Repairs: Superstructure
(Beam Strengthening)



Timber Bridge Repairs: Superstructure 
(Spreader Beam Tightening)



Timber Bridge Repairs: Backwall



Timber Bridge Repairs: Pile Caps
(Misalignment Prevention)



Timber Bridge Repairs: Pile Caps/Piling
(Member Replacement/Avoidance)



Timber Bridge Repairs: Piling
(Bracing Replacement/Additions)



Timber Bridge Repairs: Piling
(Steel Sistering)



Timber Bridge Repairs: Piling
(Posting/Splicing)



Timber Bridge Repairs: Piling
(Reinforced Concrete Pile Jacketing)



Timber Bridge Repairs: Piling
(Pile Encasement)



Timber Bridge Repairs: Other 
Considerations



Best Practices/Lessons Learned

• Establish a baseline condition using advanced 
equipment

• Act on CS3/CS4 findings

• Request inclusion in SHV contract

• Repair vs. replacement
• Detour length

• Criticality of function

• Replace with more modern methods
• Steel piling (MnDOT no longer uses timber piling)

• Internally treated timber

• Waterproofing systems



Summary

• Timber inventory is aging

• In-depth inspections are critical

• Use advanced timber inspection equipment

• Establish a baseline condition

• Follow water when inspecting

• MnDOT resources
• Advanced Timber Bridge Inspection Manual & 

Supplement

• Minnesota Timber Bridge Repair Manual

• Contact Moises to include bridges in SHV #10



Statewide Timber Inspection Training

• End of 2026 (TBD)

• Half day session

• Hands-on

• Equipment usage

• Inspection procedures

• Critical locations

• Condition states

• Data management

Watch for announcement!
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