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Outline/topics

A Joint Design/Movement
A The Problem
A The Solution?




Rule Number 1

A CONCRETE CRACKS!!




Natural Crack Development

A Temperature Gradients
A Moisture Gradients
A Thermal Cycles
A Loading

Usually occurs sometime after
12 hours and may take months
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Natural Crack Development

A Proper jointing provides
a series of saw cuts
(Joints) spaced to
control crack formation




Joint Activation

A As concrete sets it shrinks about ¥2" to 34" per 100
length.

A So, a 15' panel will shrink about 1/8" and a 6' pane
shrink about 0.05"

A A 100' slab will expand/shrink by about 2/3" when
subjected to a 1@@gree temperature difference.

A So, a 15 slab will expand/shrink 0.1" and a 6' slab
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Joint Activation

A150 panel | engt h vs
A Thick vs thin pavement

A Curl/warp much worse for thin panels with long |
spacing




60 X 60 Joil nt s

A If all joints activate should barely move




60 X 60 Joil nt s

Al every third |Joint
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The Problem

A All Our Joints are Not Working/Moving/Activ
A Larger panels have more curl and warp
A More joints = smaller joint opening = better aggr
Interlock
A Smaller joint opening = less opportunity for

Incompressible material to infiltrate = less oppor
for pavement buckle

countoncon



8010 Year -Old 5" Overlay of
Asphalt

Single lane buckle in a location that was ground
when first constructed




8010 Year -Old 5" Overlay of
Asphalt

A Dominant joint. Is joint infilling causing the prqllemz?..






















The Solution (maybe)

A Get All the Joints to Activate
A How?
A Saw deepérLose aggregate interlock

A Saw soonérSpalling and/or damage around join
A Early loadirigLongterm damage




Joint Activation/Early Loading

TH 12 Dasse25+ year old tracks from vehicle driving on
concrete early.




MnDOT TH 12 (Paved 1994,
photos taken 2016)




So, When Can We Allow traffic
on New Concrete?

A1/3/7 Days?
A 2000/3000/4000 psi Compressive?
A 150/300/500 psi Flex?




Opening Strength

A Why 3000 psi?
A Where did that come from?
A Vehicle Tire Pressure
A Car 35 psi-t/
A Pickup truck 35 p$i0 psi
A Semi truck/trailer 75/ ds85 psi+

A Quote from MnDOT rep regarding MNROAL
AnRé where Matt gets to
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Opening Strength Test (July 2017)

Early loading of Cells 124-424

4,000 Ib axle vs 1,00 Ib axle-i.oads (1%t Cell @ 3hrs)
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The Experiment

s gl § s 5-3/4 8-1/3 10-1/2 hrs. No Load
E‘ hrs. hrs. hrs.
124 224 324 424 524
Cell x24 Early Loading Sequence
Maturity | Flexural
(Deg-Hr) (psi) Loads applied to lanes
100 73 1st Load on Cell 124 (forward and back)
200 196 1st Load on Cell 224, 2nd load on Cell 124
300 267 1st Load on Cell 324, 2nd load on Cell 224, 3rd load on Cell 124
400 318 1st Load on Cell 424, 2nd load on Cell 324, 3rd load on Cell 224, 4th load on Cell 124

Starting Day 2, 5 passes per day for first week Burnham- NCC 2017
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3 hours
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A https://www.youtube.com/watch2?v=A7n
CaONIwU&ab channel=NRRA Mmﬁ



https://www.youtube.com/watch?v=A7n-CaONIwU&ab_channel=NRRA

Future Joint




2 hours

A https://www.youtube.com/watch?v=ZyNy2UA9ImSs&ab channe

RoadResearchAlllanceNationalRoadResearchAlllance
Counton
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https://www.youtube.com/watch?v=ZyNy2UA9mSs&ab_channel=NationalRoadResearchAllianceNationalRoadResearchAlliance
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MNROAD 0 Early Open




MNnROAD Early Opening
Conclusions

A Strain gauges picked up first pass only of th
snowplow

A No visible damage
A No damage seen in cores
A 80,000 Ib. truck, 80 times per day since day

A Ruts not fixed; no additional damage visible
now, 2022)




Concrete Maturity Method

A Nondestructive test

A Measures strength gflace concrete
A Early age test

A Not a 28lay strength test

A Works well with opening strength & joint acti
efforts




MNROAD Maturity Curve
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