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Inventory

• 5,943 MDOT owned 
structures

• 58 ‘Big Bridges’ (deck 
area >100,000 sft)

• 12 Bascule or 
Movable bridges

• 3 bridge authorities 
(International, 
Mackinaw, Blue 
water)
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Maintenance Workforce

• 7 Regions

• 14 Regional“Bridge” 
Crews Statewide

• 3 Central Office 
Bridge Crews

– Statewide Steel Bridge

– Statewide Region 
Support Unit 

– Statewide Reachall
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499 Bridges, 4 crews

364 Bridges, 2 crews

985 Bridges, 2 crews

509 Bridges, 1 crew 1,203 Bridges, 2 
crews

1,203 Bridges,
2 crews

1,417 
Bridges, 
1 MDOT crew
1 County crew



Bridge Maintenance Activities

• Bridge Cleaning

• Silane

• Joint Replacement

• Deck Patching

• Substructure Patching

• Rip Rap Installation

• Healer Sealer

• Thin Epoxy/polymer 
Overlay

• Pressure Relief Joints
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The information in this presentation is 
recommended to MDOT’s maintenance 
forces. Consult with your local bridge 
engineer prior to all structural bridge work.



Agenda

 Causes of Concrete Deterioration

 Deck Patch Scoping
 Types of Deck Deterioration: Scaling, shallow delamination, 

deep delamination, full depth

 Deck Patch Equipment

 Patch Preparation 
 Best Practices

 Material Selection
 Rapid Set Concretes

 Patch Installation
 Best Practices

 Curing Process

 Preservation Practices



Causes of Concrete Deterioration

• Steel reinforcement corrosion

• Chloride intrusion

• Structural defects (Environmental stresses, 
aggregate expansion, poor mixing create weak 
spots)



Steel Reinforcement Corrosion



Steel Reinforcement Corrosion



Steel Reinforcement Corrosion



Chloride Intrusion



Structural Defects

• Plastic Shrinkage cracks (Improper 
Curing process)

• Construction movement - Loss of 
bearing (settlement or shoring problems)

• Incorrect Design loads - Other issues 
inducing stresses not designed for.



Visually inspect deck surface & bottom for all areas of 
deterioration 

Deck Patch Scoping

Do your homework! 
History of bridge:
Shallow overlay?
Deep Overlay?
Previous patches failing?



Sound area to be patched and/or around patch area to identify all 
unsound concrete

Deck Patch Scoping



Sound area to be patched and/or around patch area to identify all 
unsound concrete

Deck Patch Scoping

Mark limits of removal to encompass 
deteriorated area plus 3” min on all 
sides. If two patches are less than 1 ft 
apart, combine the patches



Shallow Patch – Above Reinforcement

Deep Patch – Below Reinforcement

Full Depth Patch

3 Types of Patches



Shallow Patch – Above Reinforcement

Deep Patch – Below Reinforcement
Full Depth Patch

3 Types of Patches



Deck Patch Equipment

Necessities:

• Concrete Saw

• Jack Hammer

• Air Compressor

• Sandblaster

• Concrete Finishing 
Equipment

Optional:

• Roller Screed

• Vibratory Screed

• Vacuum Truck



Deck Patch Equipment



Deck Patch Equipment



Deck Patch Equipment



Deck Patch Equipment



Patch Preparation
Saw Cutting

Can use walk 
behind saw or hand 
held saw

Keep saw depth to 
1” is best as 
possible. Ensure to 
cut 1” past 
intersections.



Patch Preparation

Chip Limits of Deterioration



Patch Preparation

Ensure to chip all unsound concrete



Patch Preparation

Ensure to chip all unsound concrete



Patch Preparation

Check Edges



Patch Preparation

Clean Patch Areas



Patch Preparation

Clean Patch Areas



Reinforcement Steel

Ensure to 
sandblast 
heavily 
corroded steel

Replace in kind 
any damaged or 
missing steel. 
Epoxy Coated 
steel is preferred

MDOT’s 
Maintenance 
spec for bar laps



Patch Preparation

Full Depth Patch



Patch Preparation

Poor Formwork



Patch Preparation

Proper Bracing



Patch Preparation



Galvanic Anodes



Depth of Patch

Above Reinforcement 
(shallow)

Below Reinforcement 
(Deep)

Full Depth

Polymer (chemical) 
Concretes similar to:
• T-17
• Kwikbond PPC
• E-Chem EP 

Patch

• All concretes used in Shallow
• BASF 10-60
• 4500 Concrete
• Latex Modified Concrete

Material Selection



Shallow Patch – Above Reinforcement

Deep Patch – Below Reinforcement

Full Depth Patch

3 Types 
of Patches

Polymer (chemical) 
Concretes similar to:
• T-17
• Kwikbond PPC
• E-Chem EP 

Patch

• All concretes 
used in Shallow

• BASF 10-60
• 4500 Concrete
• Latex Modified 

Concrete



Rapid Cure Time

 MasterEmaco T 
1060  by BASF –
Rapid Mortar
 2-3 Hours

 Castek T-17
 2-3 Hours

 Kwikbond Polymers 
– PPC Easy Patch
 2-3 Hours

 Echem – EP Patch
 3-5 Hours

Material Selection

Longer Cure Time

 MDOT – 4500 
Concrete
 7 Day (wet)

 Latex Modified 
Concrete
 48 Hours wet & 48 

hours dry 



Rapid Set Concretes

BASF 1060



Rapid Set Concretes

BASF 1060



Rapid Set Concretes

BASF 1060



Rapid Set Concretes

BASF 1060



Rapid Set Concretes

Castek – T-17



Castek – T-17

Rapid Set Concretes



T-17 Methyl Methacrylate Polymer Concrete Patch Material

• Application temperature 14 to 100 degrees F
• Fast set time of 45 minutes (@ 70 degrees F)
• Reinforcement not necessary
• Does not require drum mixer

Castek – T-17

Rapid Set Concretes



Castek – T-17

Rapid Set Concretes



Castek – T-17

Rapid Set Concretes



Castek – T-17

Rapid Set Concretes



Patch Installation

Material Placement



Patch Installation

Material Placement

Ensure to screed 
concrete to keep 
existing roadway 
crown.



Finishing

Patch Installation

Finish concrete 
towards the 
outside of patch



Patch material is pulled
from  the interface

Finishing Direction

Finishing Direction

Patch material is pushed
into the interface

Finishing

Patch Installation



Curing – Soaked Burlap

Patch Installation



Curing – Heating & Housing

Patch Installation



Bridge Deck Preservation 
Practices

• Cleaning bridge

• Application of silane or other penetrating 
sealers

• Epoxy crack chasing or epoxy healer 
sealer

• Thin epoxy overlay or other polymer 
overlay



Cleaning Bridge Deck



Surface Washing



Cleaning Expansion Joints



Silane Application



Healer Sealer



Thin Epoxy / Polymer Overlays



Questions?????


