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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)



Maintenance Workforce

499 Bridges, 4 crews
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e 14 Regional“Bridge”
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« 3 Central Office /
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— Statewide Steel Bridge ~_
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509 Bridges, 1 crew 1,203 Bridges, 2
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Bridge Maintenance Activities

Bridge Cleaning  Pressure Relief Joints
Silane

Joint Replacement

Deck Patching

Substructure Patching

Rip Rap Installation

Healer Sealer

Thin Epoxy/polymer
Overlay



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)

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

* Incorrect Design loads - Other issues
iInducing stresses not designed for.



Deck Patch Scoping

Visually inspect deck surface & bottom for all areas of
deterioration

Do your homework!
History of bridge:
Shallow overlay?

Deep Overlay?

Previous patches failing?



Deck Patch Scoping

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

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




3 Types of Patches

Shallow Patch — Above Reinforcement

3
. MIN
1" SAW CUT \ % DETERIORATED AREA

® ® [] [ ] [ ] [ ]
- =
] ¥ ] & 2 |
EXIST REINFORCEMENT
(TYP)
Deep Patch — Below Reinforcement
DETERIORATED AREA
1" SAW CUT W—‘
EXIST REINFORCEMENT\ / SPALL
\\ /000:
e ® R 00‘0 BT SRR )
B - RS
== T |
] B ] 2 ® &) z|3
/
EXIST REINFORCEMENT
Full Depth Patch
DETERIORATED AREA
1" SAW CUT MIN
EXIST REINFORCEMENT \\\ \ /SPALL
_@—‘G_ €]
— —
/p/ Y E— Y

EXIST REINFORCEMENT




3 Types of Patches

Shallow Patch — Above Reinforcement

Full Depth Patch

Deep Patch — Below Reinforcement




Deck Patch Equipment

Necessities: Optional:
 Concrete Saw * Roller Screed

o Jack Hammer * Vibratory Screed
o Air Compressor e Vacuum Truck

Sandblaster

Concrete Finishing
Equipment



Deck Patch Equipment



Deck Patch Equipment



Deck Patch Equipment



Deck Patch Equipment



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
Saw Cutting



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
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Patch Preparation
Full Depth Patch



Patch Preparation

Poor Formwork

\



Patch Preparation

Proper Bracing



Patch Preparation



Galvanic Anodes



Material Selection
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Polymer (chemical)

Concretes similar to:

e T-17

» Kwikbond PPC

e E-Chem EP
Patch

All concretes used in Shallow
BASF 10-60

4500 Concrete
Latex Modified Concrete




Shallow Patch — Above Reinforcement
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Material Selection

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

Longer Cure Time

= MDOT —4500
Concrete
= 7 Day (wet)

= [ atex Modified
cConcrete

= 48 Hours wet & 48
hours dry



Rapid Set Concretes
BASF 1060



Rapid Set Concretes

BASF 1060

Technical Data Guide

03 (100
Maintenance of
Concrata

mas sr=maco 1 1000

-

FORMERLY 10-50 RAPID MORTAR

PACKAGING

MasterEmaco T 1060

0 Ib (22,5 kg) oolvethyene-ined bags
3,000 Ib {1,360 ko) bulk begs
IMasterEmaco T *0B0DR

50 b (22 5 kg) polyethy ene-lined bags

YIELD
043t (0.0°2 =7 per 5¢ b (22 6 kg)
- WHEN EXTENDED 50%

= WHEN DXTENDED 100%:
077 [0:022 %)
STORAGE
Slore in unapened canlainers in coul,
clean, cry cond tians

SHELF LIFE
- 50 (3BAGS,
* year when properly stored
- 3,000 LB ALLKBAGS:
6 months when oroperly stored

¥OC CONTENT
Dl less waler and exempt salvenls

wav.mastar-builders solutiens comien-us

DESCRIPTION

MASTER®
»BUILDERS

SOLUTIONS

MasterErraco T 1060 is & one h

ted, very rapid-setting, cement-

E e
tased mortar, 1is designed for repairing horizontal concrete surfaces where high early strength gain
is required. MasierEmaoce T 10600R is a reduced dust version available separately,

PRODUCT HIGHLIGHTS
Extra low permeability helps minimize
chloride intrusion

* Very rapid-setiing so that structures can be

cpened o vehicular raflicin 1 hour

Low residual moisture, can be coated in as
litle as 4 hours

Excellent resistance to freezeithaw cycling
Shrinkage-compensazed, minimizing cracking
from drying shrinkage, reducing stress at the
bend ling

+ Can be extended up to 100% by weight,

providing higher yields.

* Proprietary cement blend bonds to carzonated

and noncarhenated concrets substrates

APPLICATIONS.

* Inlerior and exleror

Horizorral suriaces
Applications requiring high early-streng h gain

+ Structural concrete repairs
+ Partial and full-depih repairs

SUBSTRATES

+ Conorole

HOW TO APPLY
SURFACE PREPARATION
CONCRETE

1.Concrete must be structurally sound and fully
cured (28 days).

2.5aw cul the perimeter of the area being
regaired into a square with a minimum depth
of 172" (13 mm).

3.Refer to current ICRI Guideling no. 310.2R
for surface prep requirements to pemit
proper bond.

RENFORCING STEEL

1.Remove all oxidation and scale fom the
exposed reinforcing sieel in accordance with
ICRI Technical Guideline No, 310.1R.

2.For additional protection frem fuure corasion,
coat the prepared rein‘ercing steel with
MasterProtect P 8100 AP.

Abrana

MB(;Q GROUP



Rapid Set Concretes
BASF 1060



Rapid Set Concretes
BASF 1060



Rapid Set Concretes

Castek — T-17



Rapid Set Concretes

Castek — T-17



Rapid Set Concretes

Castek — T-17

T-17 Methyl Methacrylate Polymer Concrete Patch Material

* Application temperature 14 to 100 degrees F
e Fast set time of 45 minutes (@ 70 degrees F)
« Reinforcement not necessary

* Does not require drum mixer



Rapid Set Concretes

Castek — T-17



Rapid Set Concretes

Castek — T-17



Rapid Set Concretes

Castek — T-17



Patch Installation

Material Placement



Patch Installation

Material Placement

Ensure to screed
concrete to keep
existing roadway
crown.



Patch Installation

Finishing

Finish concrete
towards the
outside of patch




Patch Installation
Finishing

{=3 Finishing Direction

Finishing Direction E=)




Patch Installation
Curing — Soaked Burlap

- «»




Patch Installation
Curing — Heating & Housing



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






