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BRIDGE DECK INNOVATIONS FOR LONGER LIFE CYCLE:

INTERNAL CURE AND LIQUID FLY ASH + CONCRETE SENSORS + TRANSPARENT
STAY-IN-PLACE FORMS
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INDOT PERSPECTIVE ON BRIDGE DECK TECHNOLOGIES

TRANSPARENT STAY-IN-PLACE FORMS

ES INTERNAL CURE + E5 LIQUID FLY ASH
SENSORS
Q&A




Transparent Stay-in-place Forms

INDOT'’s Usage

e US20 Over 180/190 in LaPorte, IN

e |-469 Over Lafayette Center Rd. in Fort Wayne, IN

e |-69 Over the Salamonie River in Warren, IN

Why we like them

* Observe during and after pouring
* Easier to inspect — limits UB inspection

e Contractor’s ease of installation

NextLevel
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ES Internal Cure and E5 Liquid Fly Ash (LFA)

Full-depth decks

* 202 pours (27 -2020, 46 -2021, 118 -2022, 11 -2023)

* 2020/2021 — Curing compound only

* 2022/2023 — Plastic sheeting only

* 44 pours — E5-IC w/ 3% silica fume

* 70 pours — E5-IC w/ 30% slag cement

* 84 pours — E5-IC & E5-LFA (started in 2022)

Deck Overlays
* 3 poursin 2020
* Added E5 IC to existing SFMC mix (658# cement)
* 44 pours (17 -2021, 23 -2022, 4 -2023)
 Traditional 7-day wet cure
* E5-IC & E5-LFA & fiber (no bagged silica)

All decks and overlays were contractor’s option per INDOT
construction memos 21-05, 22-02, 22-04 and 23-01

(following slides credited to Michael Nelson, INDOT Concrete Engineer)
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ES in Bridge Decks

Benefits .
Placement / plastic concrete (what to watch) Orlgmal goal' ) )
« Improved workability Resolve issues behind the screed

* No water applied on the surface

* Longer window for finishing

*  Minimal bleed rate

* Eliminate evaporative retardants (90% water)
e Consistent mix / air entrainment

* Lower pump pressure

* No wet curing (curing compound vs plastic)

* More forgiving — better consistency

* No Supply chain issues

* Makes contractors better

Hardened concrete
* Minimal to zero material-related cracking
* Reduced permeability
* Cement/paste reduction
* Improved strength
* Reduced CH & Ca-Oxy (TRB 10-2022)
* Excellent bonding (overlays)
* Hardened air
» Careful w/ external vibration @ higher slump




Overlays

NB [-469 over Dawkins Road,
Ft. Wayne IN

overlay

SFMC
overlay

* SFMC (passing In)—5/18/21
* E5 (driving In)—7/15/21
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Overlays

SR 3 over Big Blue River ~ SFMC
overlay

e Both look good
* Minimal cracking in both
e Shadowing of cracks in SFMC

Cores
e Bond strength 2 — 2.5x higher




Silica issues

Sever _crackfs_”in
SFMC overla
years

Large SFMC popout in full
depth deck ,«(2 yea;,r-;i.‘old)

f

ES resolves mixing 2 T
issues common with S oW [/ slele e
bagged silica fume 7 new overlay



ES5 Internal Cure and E5 Liquid Fly Ash (LFA)

Memo 23-01 formally expanded usage options

1 — Decks, RC Slabs, and RCBAs

2 —Deck Overlays

3 — Bridge/Median railing and Bridge Substructure

4 — QC/QA PCCP, Non-QC/QA PCCP, and PCCP Patching

5 — Curb, Sidewalks, Ramps, and Driveways

N:NextLevel
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ES5 in Slip Formed Railings

Increased production ~20%

Minimal finishing

Better consolidation

Better aesthetics N,Ngxt evel







HOW IMPORTANT IS CONSTRUCTION QUALITY? //

Concrete Bridge Deck Preservation Resource Guide

Purpose and Audience

The purpose of this document is to serve as a resource guide listing best practices for concrete bridge deck
preservation and to provide links to other available documentation. The intended audience for this guide
includes agency bridge planners, designers, project managers, inspectors, maintainers and staff new to bridge
deck preservation.

Importance of Bridge Deck Preservation

Aside from providing the riding surface and being an essential element of the load path, bridge decks act like a
roof on a house and provide protection to underlying elements from environmental conditions. Therefore,
protecting, preserving and maintaining a bridge deck often correlates to extended service life of the entire
bridge.

Impact of Construction Quality

A good design incorporates measures such as clear cover to reinforcing steel and corrosion resistant reinforcing
steel to increase expected longevity of a bridge deck. Construction guality is the first and most salient factor to
optimizing service life for a given bridge deck design. It is important to incorporate construction inspection
training and robust quality control and quality assurance processes to ensure that the construction methods,
materials and placement are in accordance with the plans and specifications. For more information on
construction quality, refer to the agency specific material and construction specifications.

Concrete Bridge Deck Preservation Actions

Bridge deck preservation includes actions or strategies that prevent, delay or reduce deterioration of bridge
decks or bridge deck elements in order to maintain or restore the function, keep bridge decks in good or fair
condition longer and extend their life. These preservation actions may be cyclic or condition driven and are
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1-469 OVER LAFAYETTE CENTER RD. //

TYP. LENGTH:

ESl (E
-

INTERNAL CURE EUSH_CYII.XEH

) GIATEC

| v REBEL IS

BREAK-FREE from the conventional. TRUETECH BRIDGE // truetechbridge.com




1-469 OVER LAFAYETTE CENTER RD. //

STRUCTURE TO BE BUILT ON A 1255' VERTICAL CURVE
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Transparent Stay-In-Place Forms
Allow for consolidation inspection during placement
TRUETECH BRIDGE // trutechbridge.com

Eliminate fall risk during form removal
Allow for routine inspection of the concrete deck
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WHAT OWNERS ARE SAYING...

An added benefit which | had not counted on

was being able to see the bottom of the

deck during and after the pour. To see that
the concrete is mixed well... that there is no
segregation of aggregate to the bottom of
the forms but a nice slick finish is amazing
to see and gives credibility to the
assumptions we make of the concrete
placement. | am hoping to be able to use

these on all of my deck pours in the future.

— Keith A. Lytton PE., Indiana DOT
TRUETECH BRIDGE trutechbridge.com



DECK QA/QC //

truetechbridge.com
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RCE™ Technology

Eiminate wel curing and curing compounds while improving the sustainability
and finish of the concrate surface







ES Internal Cure + Liquid Fly Ash
Indiana DOT - 1-469 Bridge Replacement

Material INDOT INDOT Improvement
Bridge Deck Mix E5 Bridge Deck Mix by E5

Type | Buzzi Cement (lb/yd?) 658 580 12% (< 78 Ibs)
Micro Silica (Ib/yd?) 20 0 3% (< 20 Ibs)
E5 Internal Cure (oz/cwt) 0.0 4.0 -
E5 Liquid Fly Ash (oz/cwt) 0.0 8.0
w/cm 0.42 0.47 12%
Compressive Strength (Ib/in?) 6200 6600 6%
Cement Efficiency 9.1 11.4 21%

Results vary based upon cement, aggregate, and region

1-469 EB



Research and Development
Internal Cure + Liquid Fly Ash

PURDUE

Dr. Luna Lu
ACPA Professor Lyles School of Civil Engineering
Director Center for Intelligent Infrastructure
(luna@purdue.edu)




'Research and Development o
Internal Cure + Liquid Fly Ash













ES5 Internal Cure + Liquid Fly Ash 0
Indiana DOT - 1-469 Bridge Replacement
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ES Internal Cure + Liquid Fly Ash
Indiana DOT - 1-469 Bridge Replacement

»Non-Destructive Testing Trial

» Giatec SmartRock Maturity Sensors
» Monitor time/temperature for strength based
upon extensive trial batching 3 | =) ) | et A
»Wavelogix (Piezoelectric) Rebel

Concrete Strength Sensors

» Direct in-situ stiffness measured and

correlated to compressive strength

> No lab testing necessary to generate curves
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~ QUESTIONS?

David Brodowski, P.E. Robert Cavaliero, MCE.

brodowskid@inventure-group.com rcavaliero@poure5.com

937.304.8574 571-283-9156
truetechbridge.com specificationproducts.com

Mike Nelson, INDOT Concrete Engineer

mnelson@indot.in.gov




