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History |
First LMC Overlay

1983

| 3000 PSI in 7 Days

>Type | / Il cement

»Mill, Sound, Patch

» Shotblast, Scrub coat
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History |

F

Life Expectancy - 25 Years +/-
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NC 240 in Asheville (1987 — 2018) Glenwood Ave in Raleigh (1997-2017) "
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1997

Very Early Strength

(1997 — Glenwood Ave)

3000 PSl in 3 Hours
using Type Il
Cement

Allows quick return

to service

Expanded use in
2009 with Rapid Set
Cement (CTS)

Lanford Brothers
2017
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Hydrodemo Surface Prep

Trial Demonstration in 2004
First Project in 2005 (Bertie County)
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Hydrodemo

! » Removes delaminated / » Scrub coat no longer needed
| unsound concrete > Allows deteriorated deck to
| > Removes Chlorides be prepped and overlaid

> Blast Cleans Exposed Rebar overnight
| » Provides excellent bonding »> Leaves a saturated surface

surface profile for LMC Overlay
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Departmental Duties

e Materials & Tests

— Approvals

* Materials

e Mix Design

e Mixers

e Batch Operators
— Calibration of Mobile Mixers

— Inspector Certification and Assessment
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Departmental Duties

Project Inspectors
— Preparation |
— Sampling
— Testing ' 7 -
— Placement SRR \S.
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When Do We Use LMC?

There are more options out
there than ever before....

LMC Is a tool in the Toolbox

Chlorides Around
Rebar (>2#/cy)



Benefits of LMC

e 30+ Years of success in NC
 Improved Deck Ratings
e Extend Structure Life
e Grade / cross slope change for widening
e Correct grade or camber issues
e Overlay of settled approach slabs
* Overlay of concrete pavement at bridge ties
e Traffic Ready in 3 Hours
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Challenges of LMC

 Bond
e Cracking

| ¢ Hydrodemo waste water issues

e e e

15




ncdot.gov Latex Modified Concrete in NC

{ il
) r
I l 1
A
(
-E F
. .
i '
A

* Proper cleaning is critical g
« SSD with no standing puddles |
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Bond Testing

o Pull out test
* Drag (chain)
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Cracking
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Cracking

e Evaporation : /L\
Rate < 0.05 Ibs/ft2/hr -/

_ /
humidity 100 per ﬂgg/z
E = (T25-r*T,25)*(1+0.4V)*(10°) s

8

/,
/

_ 7 /50;

| where, /éé{ 40:

_ E = Evaporation Rate, 2 "?‘:fg{(
i - — %‘&C‘

T, = Concrete Temp (°F), % 50 50 70 50 30 100 %

Air temperature, deg F

r = Relative Humidity (%/100)

To use this chart:

. 0 |. Enter with air temp- .f

— erolure, moveupto =
T, = Air Temp (°F), oot oy g0
2 Move right to conc =

V=Wind Velocity (mph) il W
-

Te

2/hr

TP Ty

kg/m

3 Move down fo wind
velocity

* M aX 10 mph 4 Move rf'f'l" read approx.

rate of evaporation 5 02 7

P
IRRA

L VLV, T, W W
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Curing

 Wet Burlap immediately behind screed
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Thickness Limitations

1” - e |deal Thickness

2;;_3” e Increased Cracking
Potential

7, e High Cracking
37 + Potential
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Excessive Strength Gain

/7/000-8000 PSI In 3 hrs

Required Strength for
Traffic Reduced from
3000 psi to 2500 psi

Extend Lane Closures
when possible
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| Rebar {

* Chip under rebar when loose or dislodged
* Check rebar depth prior to mill

-
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Traffic Impacts |
| * Vibrations
|« Keep lane closed as long as possible to
|  extend cure
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Safety

|« Ensure you have enough width
e Close down and reroute traffic when
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| essons Learned

o Calibration of Hydrodemo machine
e Joints
* Proper covering/wet cure critical
* Allow Adequate Time
e Live Loads / Vibrations
 Maintain Stockpile (foreign debris)
o Width (Safe working room)
 Monitor Water (especially unmetered)
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Upcoming

 Inspector Certification Course

 Research Studies
— Fiber Reinforced LMC (completed)
— Internally Cured LMC

o 24 Hour Mix
 Type K Cement
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Bridge Deck Overlays

% of Bridges in Potential Deck
Deck Grade Description Count NC Treatment
9 Excellent 59 0.4% Nothing
E
8 Very Good 1,160 8.6% Silane E
7 Good 6,997 51.8% Silane/ HMWM :
6 Satisfactory 2,772 20.5% HMWM/ Epoxy/ PPC
5 Fair 2,260 16.7% PPC/ LMC
LMC/ Deck
4 Poor 259 1.9% Replacement

e

Deck or Bridge
3 Serious 8 0.1% Replacement

13,515 100.0%

3 28 F
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Final Thoughts

NC has had very good experience with LMC
and LMC-VES for the most part

Good Contract
+ Good Contractor
+ Good Inspector
+ Good Spec Enforcement
= Good Results
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Bridge Deck Overlays are
Simple, But Not Easy...

Like Golf!
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