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High Early Strength Concrete Overlays:
Oregon’s Approach
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ODOT Bridge Condition Report
Large number of structures 50 - 70 years old, in fair condition




National Research - Decks

National Concrete Pavement Technology Center -
Concrete Infrastructure Research Database

Bridge Deck Material Selection
Maintenance * Bridge Needs and Service Life

* Project Scope, Budget, and Traffic
Control

e Material Limitations

Polymers

Deck Patching
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McHKenzie River Highway
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2012

40 years old

Fish Hole Bridge

Br No. 13570
Constructed 1972
McKenzie River Hwy
Blue River, OR
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2022

50 years old

Spalls at
rebar depth

Delamination
area expanding

Structural Overlay

* Need a structural overlay solution
e With or without hydrodemolition

» Standard High Performance Concrete -
HPC4500 - 34"

e 7 day wet cure = long closures

* Temp detour bridges and cross-overs are
expensive,
* Narrow bridges, adjacent traffic concerns
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HESC Mix Design

No existing LMC program

Nation’s Mini-Mix & CTS Cement

CSA cement

%, aggregate

Macro fibers hand broadcasted into mix

CTS Low-P admixture, permeability reduction
Air entrained - but problematic

<1,000 coulombs permeability

<0.045% shrinkage

9/2023



~©®
/ |
" / !

\ Deck draim, typ.

5o

150

e Siage 1

Stage 2 o~

O |

{LOCATION MAP .
SEC. 28, 1045, RO4W, WMt vasof
oo AT 4519763, LONG. -123. 18451

GENERAL NOTES:
Provice ail materials and pecform work according 1o the 2018 Oregon Standand Specifcations

for Comstruction.

Atsintain 2 12°-0" wide lane theough worksane fior Emergency Vehicles at all times

Provide High Early Strength Coocrete (HESC) according to Special Provisfons 00558,

i phans for closure

Deck rehabiltation to be comptered in seq
detadts

Project Details

Traffic Control
Two weekend full closures
Single lane work zone

Quantities
1000 sqyd deck area

56 cuyd HESC

*Reinforcement cover shown is per as-built drawings.
Field observations indicate this depth is variable with
some locations having less than Us" of cover.

Remove 1" Chloride Contaminated Deck Concrete

DECK SECTION
Scale: Vg"=1-0"
“* Fulf 1" removal may be
performed using hydroblasting

Construct 2" HESC Overlay
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HESC OVERLAY DETAIL
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~— Existing #4 Longitudinal Reinforcement, typ.
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Acceptance Criteria:

e 175 psi bond strength
e 4000 psi compressive strength
e Y4” over 12’ straightedge
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Next Steps:

e Incorporate OSU research into Mix Design
Methodology

¢ Update service life expectations

* Develop construction best practices

¢ Continue projects on a as-needed basis

Discussion

David Dobson, PE
Statewide Structural Materials Engineer
ODQT Structure Services

971.900.7118
david.dobson@odot.oregon.gov
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