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Topics of Discusson

ÅDesirable surface properties

ÅMachined surface textures 

ÅRefinished surface textures and achieving desired properties

ÅPavement Preservation Tool kit



Texture Goals 

ÅSafe
ÅFriction and hydro -planning

ÅComfortable for users

ÅQuiet 

ÅDurable

Practical testing processes

Friction testing

Greater than 35 SN or 

remediation required Sand patch

Mean Texture depth requires 

remediation if it is below 0.8mm 
Inertial Profiler



Diamond grinding- What is it?



Diamond Grinding

ÅRelatively inexpensive to install

Å $3-5 per square yard

Å About $30k per lane mile (medium 
aggregate hardness, about 15 lane 
miles in size)

ÅOptimal ride -quality

ÅExcellent macro-texture

ÅDesirable noise attributes

Looks like 
corduroy, rides 

like SILK



Refinishing pavement texture - Why do it?

Beauty

Beast



Rough pavement



Repaired pavement



Safety Grooving

Transverse

Å Good Macro-texture

Å Great for stopping

Å Not optimal for ride -quality

Å Loud

Å Very popular in commercial 

airports world wide

Å Reduces hydroplaning

Longitudinal

Å Good Macro-texture

Å Optimal for ride -quality

Å Grooving alone does 

not improve ride 

quality of existing 

pavements

Å Quiet

Å Reduces hydroplaning and 

tire spray



Grooving Promotes directional stability





California SR 58 QP Test Sections
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Caltrans Research

ÅSignificant reduction in 
accidents

ÅFHWA has a goal of 
zero highway deaths
ÅWhile this is likely 

impossible to achieve, small 
changes can save lives



PennDOT data

Yellow boxes 

represent 5 year old 

diamond grinding on 

polish prone 

aggregates

Teal boxes represent 

those same highway 

sections (same age 

and aggregate) with 

safety grooving 

applied to the 

diamond grinding 

texture  



Next Generation Concrete 
Surface (NGCS)

ÅOptimal ride -quality

ÅOptimal friction

ÅOptimal noise

ÅOptimal Fuel economy

Three step process

1. Achieve approximately 70 in/mi through 
good building or conventional diamond 
grind 

2. Production grind using and NGCS head

3. Safety groove for surface drainage



States with NGCS Construction



Reduces noise by 5 to 10 dB

Costs roughly $20-51 per square 

foot of wall ( $2 -3.9 million per 

mile)

Reduces noise by 6 dB 

Costs roughly $8-10 per square 

yard of pavement ( <$100,000 

lane mile)

How to mitigate highway noise?

Block the noise with noise wall

Prevent noise with NGCS

Decibels in an 

exponential 

measurement

105 decibels is 

2.33 times louder 

than 100 decibels



NCHRP Project 10-67

18International Grooving and Grinding Association
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Kansas I-70 Results
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World Bankõs Evaluation

Transport Notes from the World Bank evaluated 
the relationship between maintenance timing 
and cost on South African highways. 

ÅIt was determined that 3 years of maintenance neglect 
resulted in 6 times the repair cost. 

Å5 years of neglect resulted in up to 18 times the repair 
cost. 



What is the Cost of Pavement Repairs?



Why rehab?-To make pavements smoother

ÅReduce dynamic loads and improve 
life of the pavement

ÅReduce maintenance spending

ÅReduce highway noise

ÅImprove friction and safety

ÅImprove ride quality

ÅImprove fuel economy???

ÅReduce Use-phase carbon impact???



MITõs Take

ÅResearchers at the MIT 
Concrete Sustainability 
HUB has suggested that 
the most carbon 
conscious approach is to 
perform CPR and 
Diamond Grinding every 
15 years, as opposed to 
waiting 20+ years or 
overlaying with asphalt.  



Rehabilitation Timing



Rough 
Pavement



Smooth 
Pavement



Sound benefit



Noise vs. Friction
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Fun Fact!

Marquette University Transportation Research Center



Other benefits of Diamond Grinding



Improve International Roughness Index by 50-70%

I - 635

WB Lanes K1, K2 K3 & K4

152

61

0

50

100

150

200

250
A

v
e

ra
g

e
 I

R
I

Before Average Average

After Average Average

Before Grinding 698 Bumps                   

After Grinding 29 Bumps                   

Before 

Grinding

After 

Grinding



Kentucky PCC Interstate Improvement Project



Costs and 
Impact

IRI Improved from 112.1 to 74.5 in 5 years

Lowest recorded average IRI ever covering 536 
miles

$188,000 per lane mile

Diamond grinding had an avg. cost of $2.75 per 
sq. yd. in KY over a 5-year period

Reconstruction cost would have been $1.5 - 
$2.5 million/lane mile

Preservation saved over $1 Billion



Use-phase is the primary 
environmental impact

ÅMinor adjustments can show 
major impact

ÅWhen we save on use-phase 
carbon (fuel consumption) we also 
save our taxpayers at the pump

Construction-

phase carbon 

saving potential

Use-phase 

carbon saving 

potential



www.igga.net



Cost/Carbon Savings Calculator- Actual Project Data

ÅWhat is the environmental and Financial benefit of IRI 
improvement?
ÅFuel/Carbon Savings Calculator - IGGA | The International Grooving and 

Grinding Association

Example project

Å Initial IRI: 98 in/mi

Å Actual Final IRI: 43 in/mi

Å AADT:39,152

Å Percent trucks: 15%

Å Length:6.6 miles

ÅWidth: 4 lanes

Å Cost to Grind: $4.60 sqyd

https://calculators.igga.net/
https://calculators.igga.net/
https://calculators.igga.net/
https://calculators.igga.net/
https://calculators.igga.net/


Revisiting 
Kentuckyõs 

Preservation 
effort

IRI Improved from 112.1 to 74.5 in 5 years

Lowest recorded average IRI ever covering 536 
miles

$188,000 per lane mile

Diamond grinding had an avg. cost of $2.75 per 
sq. yd. in KY over a 5-year period

Reconstruction cost would have been $1.5 - 
$2.5 million/lane mile

Preservation saved over $1 Billion





How Good is it?

Pavement Diamond Grinding is 
the only highway treatment 
that can be cost and carbon 
negative!

MITõs Concrete Sustainability 
HUB suggests that grinding and 
pavement repair should be 
conducted every 15-20 years to 
optimize carbon impact



Why Is It The Most Cost-Effective 
Preservation Technique?

Material 
mining

Material 
hauling 

Smaller crew 
than asphalt 

paving

Rolling road 
closures 



Alternative?

ÅAsphaltmagazine.com says an 
asphalt overlay of concrete can 
last 12 years when properly 
maintained

$100 per ton

$86,000 per lane mile



Arizona Buried Treasure

ÅPhoenix had loud, transverse tines pavements

ÅThey decided to put rubberized asphalt on these highways to 
reduce noise
ÅNoise reduction was temporary until rubberized asphalt began to 

deteriorate and debond

ÅRaveled asphalt has let to a spike in broken windshields and friction 
concerns

ÅDiamond grinding was performed as an alternative to replacing 
rubberized asphalt

ÅRoughly 8-10 million sq yds treated already. 1 mil sq yds in 2026 
alone

ÅIt was determined the grinding effort resulted in over $4 billion in 
savings over the life of the pavements treated



Before Grinding Deploy Proper Repairs


