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Comprehensive, Full Spectrum, Road Condition
Measurements — An Essential Element for Robust
Road Maintenance and Rehabilitation Management

Bjarne Schmidt and Simon Tetley

23 — 24 November 2021, Ceské Budgjovice

Motto:
While we’re driven by a passion for data and technology,
our purpose is people and the pavements that take them smoothly and safely from A to B.
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Intelligent Pavement Assessment Vehicle

Subtitle: Comprehensive pavement condition measurements
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Good surface and a Strong structure

Road Network Data

Configure map layers ~ O
ESIEEEE  oeow [ I

Create Advanced Filter Query ‘ Hide

SelectFilter  Asphalt Good + Strong

IRI Lane v
Total Cells Cracked v
Rut Depth Right v
DO v

or

Add new group

Filter Query Description

= (IRI Lane <= 1.5 AND Total Cells Cracked <= 5 AND Rut Depth Right <= §
AND DO >= -500)
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No maintenance works required




é\{ CONFERENCE ASPHALT PAVEMENTS 2021

Poor pavement surface but a strong structure

Configure map layers ~ ~r
EXDEINE  ovoow | I

[ Create Advanced Filter Query Hide

Select Filter  Asphalt Poor + Strong

IRl Lane
Total Cells Cracked

DO

IRl Lane
Rut Depth Right

DO

Total Cells Cracked

Rut Depth Right

DO - -0 &

Filter Query Description

= (IRl Lane >= 2.7 AND Total Cells Cracked >= 20 AND DO >= -500) OR (IRI

Lane >= 2.7 AND Rut Depth Right >= 10 AND DO >=-500) OR (Total Cell
GOOgl . Cracked >= 20 AND Rut Depth Right >= 10 AND DO >=-500)

ety | it I8 Surface Maintenance works required

SYSTEMS
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Good surface condition, but weak structure

Road Network Data

Configure map layers ~ O
EXIEENE  ooow || IO

[ Create Advanced Filter Query ] _ Hide

L

SelectFilter  Asphalt Good + Weak

IRl Lane v
Total Cells Cracked v
Rut Depth Lane v

DO

Filter Query Description
= (IRI Lane <= 1.5 AND Total Cells Cracked <= 5 AND Rut Depth Lane <= 5

AND DO <= -500)

Needs further attention
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Road Network Data
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Google 2021 DO, Road ID: 1870 Forward LO Chainage: 8.101km [0002 LO sub chamaﬂe 0.905km]
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Project-level investigations

Configure map layers ~

Road Network Data

—

Hide
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Map Satellite
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0

Road ID 210 Forward - Ylaneentie

M Total Cells Alligator Cracked (%) :

\.4@;!‘,\.‘!& ILA A i“ KU

31.363

32.483

IRI Right (IRI_AVG) : M Rut Depth Right (mm) :

|

b AN g M ¢l

33.603

Ie 2021 DO, Road ID: 210 Forward LO Chainage: 35.807km [0004 LO sub-chainage: 1.346km]

b,

Standard v Select Comparison Data~

Kortkommandon | Bilder 2021 . CNES / Airbus, Maxar Technoloaies

2021 - Road ID: 210 Ylaneentie Forward 35.807km LO %
! [ACD]

r Lat/Lon: 60.90440, 22.53338
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Collected: 7 Sep. 2021
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Good Surface/Weak Subgrade

* Area of weaker subgrade (high 600 slope)
* No surface indications
* Investigate further with GPR

Deflection Bowl

Chainage: 9.49, SCI-300: 165.64, Surface Temperature: 10.00

Slope (Vv/vh) (um)

an (um)
\
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Good Surface/Weak Subgrade

* Brand new surface with areas of weakness
* No surface indications

e Terrain and drainage seem ok
e High Slope 600

* Investigate further with GPR

_____________________
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Future Structural Failure?

* Good surface with area of weakness

e 2021 No surface indications

e 2020 imagery shows extensive patching/fatigue issues
e Future Structural failure?
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iPAVe with GPR

M 20210902_03 20210902_R Hawkeye Toolkit - Version 8. (Build: 4708

2 e - o
File View Tools Window Help hawkeye:DESKTOP-8V3HDHE\HAWKEYE:iPAVe_ASAB_DRD:1421¢
Camera =L g [==]=]

[ € ~ [E Reports use GPS ~ [ Preferences ~ & Exportto SHP +

’ uonisod Aaning a” ‘ sa|npojy 14[00] a'”

Trigger (trg)
85100 85150 85450

< > 425550 5.442 km Easting: 317660.7 m, Northing: 6174677.1 m, Zone: 33, Hemisphe

Isolated SCI Spike in deflection data ]

Jcessed (1510912021 3:47:27 PM)
- R —

Beginning of fatigue crack forming -
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8
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Possible moisture ingress?

Trigger (trg)
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Width (m)
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iPAVe with GPR
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File View Tools Window Help
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iPAVe with 3DGPR

Fle View Tooks Window Help

5] hawbeye DESKTOP-Y3HOHE HAWKEVE Pie ASAB DRD:1A21H

3D Radar allows for layer slicing to examine
each layer in detail
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Often asked questions?

Can we obtain results that are comparable with what we use today, when using the iPAVe for in-depth
project level investigation of functional conditions?

Yes — The iPAVe produces standardized performance indicators and complies with all international
standards for road surface condition measurements.

Longitudinal Profile Transverse Profile
* World Bank (Class 1) * AASHTO R 87-18
« ASTM E950 (Class 1) * AASHTO R 88-18

* EN 13036-6 (Class L1111)

« ASTM E1656 (Class L111)

« EN 13036-6 Texture Profile

. ASTM E1926-08 *150 13473

o AASHTO M 328 * TRL Lab Rep. 639
* AASHTO R 43

e AASHTO R 54

e AASHTOR 57

e ASTM E1845

A
=1rb
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Often asked questions?

Can we obtain results that are comparable with what we use today, when using the iPAVe for in-depth
project level investigation of structural capacity?

Yes - The iPAVe produces pavement velocity slope data that can be numerically integrated into
pavement deflection data by using the “Area Under The Curve” (AUTC) approach.
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2014 TSD
o 2014 FWD

2015 TSD

TSD 10m intervals (continous averaging}
° 2015 FWD
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iPAVE vs FWD Historical Year on Year_ Bangalow NSW
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Yes - Here are real-world examples of iPAVe vs FWD comparisons all around the world

(S11L) uoNIBYaQ WNWIXEN

Is the iPAVe comparable with FWD when evaluating structural pavement life?

Often asked questions?

AV
21

Section ID (0.1 mile intervals}
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Comparing FWD and iPAVe bearing capacity

Back calculated Stiffness’s (MPa) Back calculated Stiffness’s (MPa)
Strong pavement Weak pavement
6000 6000
5000 5000
4000 4000
3000 3000
2000 2000
1000 “1 1000
\ = = Ys= \ j A —ER s
LAYER 1 LAYER 2 LAYER 3 UPPER SUBSTRATUM LAYER 1 LAYER 2 LAYER 3 UPPER SUBSTRATUM
SUBGRADE SUBGRADE
OFWD MEiPAVe OFWD MiPAVe
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So, to answer the question...

Is the iPAVe comparable with FWD, when evaluating structural pavement life?

YES, but the iPAVe is much more than that...
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Because!

v' It creates the full picture of the road infrastructure condition

v It allows you to study the bearing capacity and the surface condition based on equal
climatic and traffic related grounds.

Using the iPAVe, it is possible to locate and classify roads into categories such as:

short lifetime
intermediate to short lifetime

Good bearing capacity and poor surface conditions, cracks, rutting, unevenness etc. =

long lifetime.
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