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29

Total Responses

Date Created: Friday, January 30, 2015

Complete Responses: 29 — Missing New York and North Dakota
Refer to the NC2 website for each DOT’s response
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Q2: What type of membrane curing compounds do you allow?
Answered: 25 Skipped: 4

In general, curing compounds met either ASTM C309 or AASHTO M148, Type 2, Class B
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Q2: What type of membrane curing compounds do you allow?

Montana — Any

Indiana — Any
% Utah — It depends
~

* Poly alpha methyl styrene

* Wax Based
* Water Based

* Resin Based
* Linseed Qil

% llinois Tollway
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Q3: Do you require different types of curing compounds for different
applications?

Answered: 29 Skipped: 0
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Q4: Membrane Curing Compounds
Answered: 29  Skipped: 0

Poorly worded question — how many states pre-test all curing compounds?
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Do you pre-approve Do you test field What is the minimum
membrane curing samples of membrane application rate for
compounds ? curing compounds for testing ? Please
acceptance ¥ answer in comments...
Yes [ Mo
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Q5: Do you have an Approved/Qualified Products List for any of the

following?
Answered: 28 Skipped: 1

Refer to the NC2 website for each DOT’s response.
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Q6: What is the minimum field application rate of membrane curing

compound? For concrete paving... 1 gal/125

sg.ft. tined
2 —1gal/25

sg.ft.

-

“> 3

1 gal/100
sq.ft. tined

100 sq. ft/gal - Blue

150 sq. ft/gal — Yellow
200 sq. ft/gal — Dark Blue
250 sq. ft/gal - Red

0.06 gal/sq yd — Green
Manufacturer - Purple

2 — 180 sq.ft/gal or
1 -120 sq. ft/gal
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Q6: What is the minimum field application rate of membrane curing

compound? For bridges and other structures...

Vi
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100 sq. ft/gal - Blue

150 sq. ft/gal — Yellow
200 sq. ft/gal — Dark Blue
250 sq. ft/gal - Red

0.06 gal/sq yd — Green
Manufacturer - Purple



Q7: Do you adjust the minimum field application rate for any of the

following?
Answered: 29 Skipped: 0
30
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Type of Surface Texture Climatic Other
concrete (ie., Conditions
paving, curb and
gutter, CPR,...
I Yes [ No
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Q7: Do you adjust the minimum field application rate for any of the
following?

Type of
concrete
Surface Texture
Climatic
Conditions
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Questions 8 - 11

Q8: What are your curing requirements for concrete paving?

Q9: What are your curing requirements for concrete pavement
rehabilitation?

Q10: What are your curing requirements for concrete bridge decks?
Q11: What are your curing requirements for colored concrete?

Refer to the NC2 website for each DOT’s response.
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Q12: Do you require the application of membrane curing compound after
completion of wet curing?

Answered: 27 Skipped: 2
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Q13: Form removal for concrete pavement and flatwork:
Answered: 28 Skipped: 1

Refer to the NC2 website for each DOT’s response.
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0
Do you require a minimum time Do you require application of
forms must remain in place? membrane curing compound after

form remowval ?

[ ves [ No [ it depends
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Q14: Form removal for bridge substructure, superstructure, retaining
walls:

Answered: 29 Skipped: 0

Refer to the NC2 website for each DOT’s response.
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Do you require a minimum time Do you require application of
forms must remain in place? membrane curing compound after

form remowval

[ Yes [ Mo [ tdepends
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Q15: Do you allow evaporation retarders?

=

Yes - Yellow
No — Blue
No response - Green
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Q15: Do you allow evaporation retarders? If yes, do you have any
restrictions on their use?

+ Missouri - Allow use when utilizing silica fume concrete for a deck overlay (Section 505.30.8.2.1). Have the
following restrictions: 1) Use judiciously 2) Use to only prevent the surface from drying until wet burlap can be
placed 3) Do not use to increase surface workability Have occasionally allowed on other concrete projects with
the same limitations.

« Indiana - Use of evaporative retarder are specified for specialty concretes (e.g. Internal Cure High Performance
Concrete in bridge decks or VES-LMC Overlays). Use of evaporative retarders for such specialty concrete is
governed by a specific unique special provision which provides a listing of three products. INDOT has not
expanded use of evaporation retarders to conventional LMC Overlay, but it would probably be a good idea.

« Alabama - We require the use of a monomolecular evaporation barrier OR continuous fogging after screeding
takes place. If MEB is used, it must be applied at a min rate of 1 gal/200 sf.

« Florida - We require the contractor to protect the concrete from high winds, high temperatures and low humidity.
He is required to have a portable weather station on his project and if any of the criteria are met he has to cover
the concrete, use an evaporation retarder, or some other method to protect the concrete.

+ South Dakota - They should not be used like water for a finishing aid. They are to be used to keep the surface
workable until finishing can begin.

« Utah - We allow them but restrict them from being used as a finishing aid.
+ Montana - Placed only after finishing. (not a finishing aide).
« Colorado - The concrete surface may not be worked/re-finished after the application of evaporation retarders.
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Q16: Do you allow adding water to the surface to aid in finishing? If yes,
what types of concrete placements?

Answered: 29 Skipped: 0 20

Tennessee - During concrete pavement placement,

if excessive evaporation occurs, a light fog spray of
water may be applied to aid in finishing. Added 2
water to the surface of the concrete is not allowed
using the hand method or mechanical method.

North Carolina - 700-7 FINISHING Finish concrete
pavement or concrete shoulders in accordance

10

with Article 710-6 or 720-7, respectively. Do not !

use excessive water for finishing.

Georgia — Fogging Method 0 . .
(=] 1]

Louisiana — NO, But the majority of concrete
pavements and bridge decks probably get the
Pope's blessing treatment.
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Q17: Have you experienced curling or warping?
| l ‘ Yes - Yellow
k No — Blue

A '
|

No response - Green
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Q17: Have you experienced curling or warping? If yes, what did you do to

address it?

Minnesota - Nothing

Kansas - Principally by controlling permeability requirements
Missouri - Have seen but not enough to cause performace issues.
lowa — TBD

Indiana - | am sure INDOT has experience both curling and warping in PCCP. INDOT requires higher opening to traffic
strengths (i.e. 425 psi flexural strength) for long lengths of pavement patching to account for the additional curling
stresses. Currently for newly constructed PCCP the OTT requirement is 550 psi flexural strength.

Nevada - dowel bar retrofit and profile grinding

Michigan - If they do occur, it is most often surmised to be so... post-mortem. On occasion, ride quality or FWD could
indicate curled or warped pavement in the event a forensic investigation is warranted.

Florida - Curling and Warping are related to mix design and curing. The mix design should have the largest aggregate
size for the application, low water to cementitious ratio, and fly ash or slag to minimize or prevent curling and warping
of slabs. In addtion, the curing must be applied as soon as the sheen has gone from the concrete surface and joints
should be cut as soon as practically possible.

lllinois - Our JPCP design requires transverse joints to be doweled and longitudinal joints to be tied with rebar.

South Dakota - We have shortened transverse joint spacing and tried some different types and application rates/timing
of curing compounds.

Colorado — Diamond Grinding
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Q18: Have you tried internal curing for any of the following applications?
Answered: 29 Skipped: 0

Refer to the NC2 website for each DOT’s response.
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Q18: Have you tried internal curing?

'L-a ry
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Yes - Yellow

No — Blue
No response - Green
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Q18: Have you tried internal curing for any of the following applications?
Please share details of your experience - or a link to a report.

Colorado

Florida

Illinois

lllinois Tollway

Indiana

lowa
Kansas

Louisiana

Michigan
Minnesota

Missouri

Ohio

Texas
Utah

https://www.codot.gov/programs/research/pdfs/2014/ic.pdf/view

We have a current research project on- going and is providing very promising data for its use in pavement and bridge decks. We hope to allow its use in the
near future.

IDOT is currently drafting a specification for internal curing with lightweight fines, and currently only experimented with it via various university research projects
concerning early bridge deck crack mitigation (Mondal and Hindi) and pavement slab mechanics (Roesler).
http://www.ilinoistoliway.com/documents/10157/90097/High-Performance+Concrete+for+Bridge+Decks-Final+Report.pdfl

0

The Tollway is funding research to use internal curing for CRCP. Demonstration sections will be built on the Tollway mainline in 2016.

INDOT currently has an Experimental Feature Study for 6 bridges built with IC-HPC in 2013, 2014 and 2015. The specification for IC-HPC only exists as a
unique special provision. The Department plans on submitting and interim report to the FHWA later this year.l

I

INDOT not only plans to use IC-HPC in bridge decks, but in deck railing and reinforced concrete bridge approach slabs as well.

Field application for bridge deck was half of deck on a county project.

Dave Meggers presentation.

Placed 65 cuyd in conjunction with a local municipality on two of five spans of a slab span bridge. 600+ CUYD are expected to be placed on a DOTD bridge
project in April 2015.

Tried internal curing of ultra fast set pavement repair mixture via research at the University of Michigan.

Testing is in early stages. The original intention was from a lightweight aggregate standpoint and now are exploring for internal curing purposes.

Later this year, planning to batch concrete utilizing lightweight sand to determine fresh and harden concrete properties. Currently looking for a bridge project
to utilize internal curing.

ftp://ftp.mdt.mt.goviresearch/LIBRARY/FHWA-OH-2007-06.PDFI

0

(Delatte, Mack, Cleary, 2007)

Small test section placed with lightweight aggregate in Dallas Dist. We were not looking at internal curing at the time, just use of lightwieght aggregate.
Sharing experience and report at NCC 2015.
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Q19: What type of lightweight materials were use for internal curing?
What % was used?

m Type of Lightweight Materials | Percentage Used

Kansas

lllinois Tollway
lowa

Indiana

Ohio

Michigan

Florida
lllinois
Louisiana

Utah

Expanded Shale. The percent replacement is based on the absorption of the material. The target
is to add a total of 7% of the total cementitious material in water.

water-cooled expanded blast furnace slag sand
LWFA - expanded shale % unknown

expanded shale lightweight 45-49 percent of the total FA volume for the mix
fine aggregate

Lightweight coarse aggregate - 25% Lightweight fine aggregate- 17%

expanded shale

best application so far is a 20% replacement of the fine aggregate with the LW fine aggregate
Solite and Haydite Approximately 20-30%.
expanded clay 20-25%

15 % Lightweight fine aggregate replacement with kiln fired expanded shale



Q20: Do you use the maturity method for any of the following:
Answered: 28 Skipped: 1

Refer to the NC2 website for each DOT’s response.
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Q20: Do you use the maturity method for any of the following?

Opening to
Traffic

* Form

Removal
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Q20: Do you use the maturity method for any of the following: If yes,
please share specifications and procedures:

Alabama - ALDOT-425: http://www.dot.state.al.us/mtweb/Testing/testing manual/doc/pro/ALDOT425.pdf

Colorado - https://www.codot.gov/business/designsupport/construction-specifications/2011-Specs/standard-special-
provisions/section-600-revisions/601cffa/view

lllinois - See PDF pages 81-82 and 187-188, or document pages 127-128 and 233-234:
http://www.idot.illinois.gov/Assets/uploads/files/Doing-Business/Manuals-Guides-&-
Handbooks/Highways/Materials/testproceduresmanual2015.pdf

Indiana - http://www.in.gov/indot/div/mt/itm/pubs/402_testing.pdf

lowa - http://www.iowadot.gov/erl/current/IM/content/383.htm

Kansas - http://www.ksdot.org/Assets/wwwksdotorg/bureaus/burConsMain/specprov/2015/501.pdf
Minnesota - http://www.dot.state.mn.us/materials/concretematurity.html

Missouri - http://www.modot.org/business/standards _and_specs/Sec0507.pdf

North Carolina — See Section 700-13
https://connect.ncdot.gov/resources/Specifications/Specification%20Resources/2012%20Standard%20Specifications.pdf
Ohio - http://www.dot.state.oh.us/Divisions/ConstructionMgt/Specification%20Files/1098 01162015 for 2013.pdf

Rhode Island - http://www.dot.ri.gov/documents/doingbusiness/Compilation_Approved Specifications Supp 14.pdf
Washington - http://www.wsdot.wa.gov/publications/fulltext/projectdev/gspspdf/5-05.3(17).OPT1.GR5.PDF
Wisconsin - http://roadwaystandards.dot.wi.gov/standards/stndspec/ss-04-00.pdf
http://roadwaystandards.dot.wi.gov/standards/stndspec/ss-05-00.pdf
http://roadwaystandards.dot.wi.gov/standards/cmm/cm-04-00toc.pdf
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http://www.dot.state.al.us/mtweb/Testing/testing_manual/doc/pro/ALDOT425.pdf
https://www.codot.gov/business/designsupport/construction-specifications/2011-Specs/standard-special-provisions/section-600-revisions/601cffa/view
http://www.idot.illinois.gov/Assets/uploads/files/Doing-Business/Manuals-Guides-&-Handbooks/Highways/Materials/testproceduresmanual2015.pdf
http://www.in.gov/indot/div/mt/itm/pubs/402_testing.pdf
http://www.iowadot.gov/erl/current/IM/content/383.htm
http://www.ksdot.org/Assets/wwwksdotorg/bureaus/burConsMain/specprov/2015/501.pdf
http://www.dot.state.mn.us/materials/concretematurity.html
http://www.modot.org/business/standards_and_specs/Sec0507.pdf
http://www.dot.state.oh.us/Divisions/ConstructionMgt/Specification%20Files/1098_01162015_for_2013.pdf
http://www.dot.ri.gov/documents/doingbusiness/Compilation_Approved_Specifications_Supp_14.pdf
http://www.wsdot.wa.gov/publications/fulltext/projectdev/gspspdf/5-05.3(17).OPT1.GR5.PDF
http://roadwaystandards.dot.wi.gov/standards/stndspec/ss-04-00.pdf
http://roadwaystandards.dot.wi.gov/standards/stndspec/ss-05-00.pdf
http://roadwaystandards.dot.wi.gov/standards/cmm/cm-04-00toc.pdf

Q21: Any additional comments?

Missouri - Are any states utilizing lithium silicate for curing concrete bridge decks? We have been getting
several request to use this material.

Minnesota - MnDOT uses this language across all of the concrete specs. "Apply curing compound
homogeneously to provide a uniform, solid, white opaque coverage on all exposed concrete surfaces (equal
to a white sheet of typing paper). If using a Department approved curing compound with a non-white base
color, apply the compound to provide a uniform, solid, opaque consistency meeting the intent of the
requirement in this section." We also use the following: " Failure to comply with the above provisions will
result in the Engineer, in conjunction with the Concrete Engineer, applying a monetary deduction in
accordance with 1503, “Conformity with Contract Documents.” When there is not a separate contract unit
price for Structural Concrete, the Department will apply a monetary deduction of $30.00 per cu. yd for
pavement and $50.00 per cu. yd for ready-mix or 50 percent of the Contractor-provided invoice amount for the
concrete in question, whichever is less.”
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