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Diamond Grinding Texture Options

* There are 6 Different Surface Textures that can be constructed
utilizing Diamond Grinding Equipment:

Conventional Diamond Grinding (CDG)

Safety Grooving

Conventional Diamond Grinding with Grooving
Next Generation Concrete Surface (NGCS)
Texture Grinding

Optimized Texture for City Streets (OTCS)
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1. Conventional Diamond Grinding

e Cuts a 10’ — 14’ Flat Surface
from the wheels behind the
grinding head to the front
wheels.

e Common Widths are 4’ and 6’.




Diamond Grinding Removes Curling




Diamond Grinding Removes Warping
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Asphalt can be diamond ground too




2. Safety Grooving

* A procedure that utilizes
diamond tipped circular saw
blades, mounted and spaced on
a horizontal shaft, to cut
channels through which water
can drain from the pavement
surface




Safety Grooving

* Can be oriented either in a longitudinal or transverse orientation

* Reduces splash/spray, hydroplaning and wet weather accidents by up
to 70%

* Enhances tire/pavement interlock and lateral stability
* Costs less than CDG or NGCS
* Can be used on both concrete and asphalt pavement



Grooving Head




Diamond Grinding

Width of diamond blades
(.125 inches)
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4. Next Generation Concrete Surface (NGCS)

* A hybrid saw cut texture
developed to provide the
quietest surface for
concrete pavement

* Constructed in a multi-pass
operation using
conventional grinding
equipment

e Step 1 - Flush Grind
e Step 2 - Grooved




NGCS — Benefits

* Provides a smoother ride than any other available surface

* Longitudinal groove channels provide increased drainage resulting in
safer wet weather performance

* A cost effective noise mitigation technique.



NGCS — Reduces Tire/Pavement Noise
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5. Texture Grinding

e Similar to CDG without the focus
on smoothness improvement

* The grinding head is “floated”
across the pavement surface
essentially tracing the pre-grind
profile

* Imparts additional macro texture
for increased friction

* Produces a safer pavement and
reduces hydroplaning potential

e Costs less than CDG




Texture Grinding vs. CDG

Texture Grinding: Tracing Profile Provides Macrotexture Enhancement

CDG: Smoothness Improvement Requires Removal of High Spots



Re-Textures Polished Surfaces




6. Optimized Texture for City Streets (OTCS)

* A diamond saw cut texture similar to CDG optimized for city streets
and thoroughfares

* Reduced land height and width of the diamond ground texture
provides a more consistent surface with few unwanted fins

* Developed for use on low speed roadways in urban neighborhoods
* Favorable to bicycles, roller blades and other recreational activities
* Durable and long-lasting

* Provides a smooth, safe and quiet ride at a competitive price.



OCTS in Neenah, WI
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Diamond Grinding Slurry — What is it?

* Inert, (typically) nonhazardous byproduct of the diamond
grinding process.

« Combination of the cooling water and the concrete fines
brought into suspension during the grinding process.

« Water is introduced to the grinding blades to increase
their life expectancy, decrease dust emissions, and
increase worker safety.



2014 Specification Changes

« Revised 2014 special provisions have addressed concerns
and issues from projects up through 201 3.

« Grinding contractors must have written slurry
management plan.

* Grinding contractors must have pre-grind meeting with
the MnDOT.

« Sensitive areas identified and marked prior to start of
project.
 Typically not able to discharge slurry adjacent to wetlands.



Studies on Slurry

* |GGA — Results not a hazardous material. IGGA.net

* NDSU- “Current CGR materials, do not present a hazard. The
environmental impact is negligible.

* Cal-Trans - The fresh water samples and slurry samples for inorganic
and organic constituents displayed no hazardous characteristics when
compared to Title 22 haz-waste standard.

* MnDOT study on CGR

* https://mntransportationresearch.org/2019/08/20/concrete-grinding-residue-doesnt-appear-to-
negatively-affect-roadside-vegetation-and-soil/



https://mntransportationresearch.org/2019/08/20/concrete-grinding-residue-doesnt-appear-to-negatively-affect-roadside-vegetation-and-soil/
https://mntransportationresearch.org/2019/08/20/concrete-grinding-residue-doesnt-appear-to-negatively-affect-roadside-vegetation-and-soil/
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Summary

* Saw cut textures provide sustainable benefits such as increased
pavement longevity, increased friction, reduced noise, and improved
appearance.

* Improving IRl values from diamond grinding has been proven to
improve vehicle fuel economy.
* Frequently the user cost savings pay for the diamond grinding and CO2
emissions generated within a few years.

* Diamond grinding can extend pavement life at a cost significantly less
than an asphalt overlay



Stitching Concrete Pavement
Cracks and Joints




Stitching Applications

 Strengthen longitudinal cracks

* Prevent slab migration

* Maintain aggregate interlock

* Prevent lane separation

* Prevent longitudinal joint faulting



History of Stitching

* First attempted by Army Corp of Engineers in 1971
» Research concluded that stitching among the most viable techniques to
strengthen longitudinal joints
* First highway application in 1985 on I-70, Utah
* Appliedto 9 in JPCP —

* After 15 yrs, repairs performed well overall, preventing lane separation and
minimizing the settlement of the slabs



Stitching Methods

* Cross stitching uses deformed tiebars grouted into holes drilled at an
angle across a joint or crack

* Slot stitching uses deformed tiebars grouted into slots cut across a
joint or crack



Cross Stitching

* Used for longitudinal cracks that are in reasonably good condition

* Used to maintain aggregate interlock and provide added
reinforcement to crack

* Tiebars prevent horizontal and vertical movement or widening



Cross Stitching Techniques

* Bar diameter dependent on slab thickness and facility type

* Bars are spaced 24 in — 36 in dependent on slab thickness and facility
type

* Alternate bars on either side of crack or joint

* Drill holes at 35 degrees for slabs less than 12 in thick

* Drill holes at 45 degrees for slabs 12 in thick or greater

DO NOT drill through bottom of slab



Top View

/— Transverse Joint
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See Note A 24 in. min

Cross-sectional View

See Note B 0.75-in. dia. Rebar
35°.45° Epoxy into Place
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Cross-stitch Holes (Typ.)
(Alternate sides of crack)

Note A: Distance between holes
is 24 in. for heavy traffic; 36 in.
for light traffic

Note B: Determine distance from
longitudinal crack to hole based
on slab thickness T and drill
angle. Slabs less than 12 inches
thick require a 35° insertion
angle.




Cross Stitching Steps

* Drill holes
* Drill holes using frame mounted hydraulic drill
* Intersect crack or joint at mid-depth
» Select drill diameter no more than .25 in larger than the tiebar diameter

e Bar length (depth of hole) should allow AT LEAST 1 in. from bottom of
pavement

* Inject epoxy into holes

* Insert tiebar into hole

* Remove excess epoxy

* Finish flush with surrounding pavement surface



¥







lon

L

Epoxy Injec

into hole — DO

t epoxy

* Injec

NOT POUR
e Allow some volume for bar

to occupy hole



Insert Tiebar

* Insert bars into hole with
twisting motion

* Make sure bar is fully
inserted

* Remove excess epoxy and
finish flush with pavement
surface







Cross Stitching







Slot Stitching Techniques

* Bar diameter dependent on slab thickness and facility type
e Bars are spaced 24 in (typ.)

* Slot saws speed cutting operations

* Dowel chairs and joint reformer not required



Slot Stitching Steps

e Saw slots across joint

* Remove concrete in slot area

* Clean area with sandblasting/compressed air
* Place deformed bar in slot

* Backfill and vibrate

* Finish flush and apply cure



Sawing Slots

* Gang saws may
speed operations

e Walk behind saws are
acceptable

* Right angle cuts are
not necessary




Remove Concrete

* Use light-weight jack
hammers (30lb or less)

* Do not punch through
bottom of slab




Clean Area

e Sand blast slots

* Clean with compressed air (oil
free)

* Bonding grout not necessary.




Place Bar

* Place small quantity of backfill in slot
* Place bar in slot

* Dowel chairs not necessary

* Alignment not critical

* Backfill and vibrate

* Finish flush and cure



Slabjacking



Slabjacking

* Purpose
* Fill voids
e Reestablish uniform support.

* Voids From
* Pumping under traffic
* Consolidation from overloading
* Subgrade bearing failure from saturation



Slabjacking

* Pressure insertion of flowable material (grout) beneath the PCC slab

/ Grout

Fill Void not Raise Slab



Slabjacking Operations




Performance of Slabjacking

* Short and long-term reductions in pavement deflections
* Most effective on pavements with little structural damage
e Should be conducted only where voids are known to exist






Slabjacking Costs

* Cement-grout Slabjacking
* You can set up the cost based on location and amount of lift
* Find amount of lift needed by pulling a string

* Waseca County did some centerline culverts about 10-15 years ago. $1000 -
$2000 per location



Questions?
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