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ROADEX Network Implementing Accessibility

Basic Diagnostig of Low Volume Roads
- Different Rutting Modes Acconding to ROADEX Project

In addition the following
matters should be noticed:
» frost heave problems

« geotechnical problems

» drainage problems

» mistakes in building
process

+ %
-
ROADEX




Road B871 and B873 Evaluation
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No immediate risk for major pavement failure. Local pavement
cracking and an increase of rut depth may occur.
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Pavement failure and rutting may occur but only after continued e
transportation. Initially these failures will focus on sites where the e N
bound layers are deteriorating or have debonded.
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Pavement distress (rutting and cracking) will appear on the road a
short time after timber transport starts, but they should not cause
immediate problems for road users.
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Severe pavement distress will appear immediately after timber
transport is started (less than 5000 axle loads). These major

damages may cause problems for road users.
: ‘N / 2ANNEE:

= But Lird
Kindrage

oeh -

7 Gaineimh

A ROADSCANNERS

(e 30w
f . \ . Tha Achin
P SN e = R ; 26 ™




ROADEX Network Implementing Accessibility

Distance
21500 21600 21?I]I] lmuu 219!]!] 22I]I]I] 221I]I] 222!]!] 223!]!] 224!]!]

w:r e :;,.,,:;:w::*m
¥ L fl "f". "‘IT .;""l-'- :
ot M *"ﬂr. ;*' s ﬁwﬂu mw i
ﬂ hw |.1 ”f 'M‘ } LI'I ,,#I“\ﬁ' Wf‘l HII ﬂh W.* l, e
i\ llr . ]I 1 * ‘l‘ éd‘/ 0.
NS m ) it ur it i!*‘u i
"ll ih"-*‘? \ i ” w{k ,,“,tlilﬂ I :||'||||I' 5|\‘l:\|| ll |i ltl‘umml“ p\f@tlj ‘vh ., #“ Y "'nfllp
‘mw. i} | Ih"ll'j“ | I, In - 'I. l ,'! f Il' L'Ii In 1 '|'” i\ I'f '.rl '||" 'I' iF‘"J: IJIH I|]“| i g IIJ" i 'ir”*h" 'Il.' i
"n'"yl.,- _1”{. ) .- m .ﬂﬁ M\ll . J #k‘ At h,a‘f'ﬁ,! Lo
l II\\W'I I\"'1'| : h_ |. i ' 'fll'-r | - i _ _'= | "-."I'.'_". i ' '\ll i. 'H'I' : 1'. i
l'ﬂ ‘ ‘J IhA ‘,. : :'.i:.-'l'lﬂl. h‘kﬁﬁ ) '|I I“ ”é“" ,||_l ]_':_ T e G R G .1 ; '
4 rﬁ {!||| 9 ‘WFHMHH}::\IH .
5'!11

.FI
J h\lﬁlﬁl /ﬂu"‘!l'«w!:"'lﬂimwf

24 21967 m 22064m
B et N e — B N N I B e I e

Time {n=) [ns]

£
=

o

=

<=L

o

=

=

L

[

o

=

o

o 1

Surface ) )

Linkound
Subgradyg
Risk

Analysis

FPatching
Deformat
Alligato
Ravellin
Longitud

Analysis

[Cacation [21534.620m  [wE=0.000m [5N=0.000m [Z=0000m | | | | | |

MA\JALJ s\
Implementin g Accessil bility




ROADEX Network Implementing Accessibility . e o

« The original risk analysis - g AR
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RoadDectorPro*: Risk analysis and the calculation of the initial bearing capacity.
(see previous report: AB3 Lairg to Rosehall - Risk Analysis 2008}

Elmad? 5: FEM-calculation from a few chasen weakest points. [load S0 kN, radius 15 ¢,
approaimately correspands to “normal truck load” with a single tyre]

-Bound layers’ horizontal tensile strain
~Vertical compr ain on the top of the unbound |
-Vertical compressive strain on the top of the subgrade

BISAR® -calculation from the same points to evaluate the effect of the super
heavy loads. (load 72.5 kN, dual tyres}

-Bound layers’ horizontal tensile strain
-Vertical compressive strain on the top of the unbound layers
-Vertical compressive strain on the top of the subgrade
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ROAD CONDITION DATA METHODS AND TECHNIQUES

Objektive Measurements & Analysis

distress
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ROAD STRUCTURE MEASUREMENTS
USING GPR TECHNIQUE
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Principles of GPR

Air coupled
antenna

GPS

GPR
Control
unit

Control

unit

Drilling
equipment

Ground
coupled antenna
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N56 & N59 GPR Surveys

Lertir Ceanainn
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PAVEMENT MANAGEMENT SERVICES LTD
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GPR Data Interpretation
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Integration of GPR and GPS Data Sets
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GPR APPLICATIONS ON ROADS

NETWORK LEVEL SURVEYS
Thickness, structural sections, special
structures

PROJECT LEVEL SURVEYS

Site investigations, structure thickness,
dimensioning parameters, reasons for
damages

QUALITY CONTROL & QUALITY
ASSURANCE

Thickness & location, air voids content,
special structres

FORENSIC SURVEYS

Thickness, moisture susceptibility,
transition structures, etc

ROAD CONDITION MONITORING
Pavement distress, moisture, etc.
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REHABILITATION CASES: WHAT DOES
GPR DATATELL YOU?
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Bedrock pockets gather water:
and cause frost bumps
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3D GPR in Rut Mode Analysis

7 ROAD DOCTOR (3D) version 2.0997 (c) 2000-2006 Roadscanners - [VIEW 1 - Project:19742_Norvajarvi Line:19742_1] [:]@
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3D GPR TOMOGRAPHY

e Finding Reasons for Problems During the
Construction

Problems with inner slope
support during the compaction

Base/Sub Base Interface
Bottom of the pavement structure




Presenting Design Results

OR version 2,027 (¢) 2000-2005 Roadscanners - [VIEW 2 - Projekti:19816_Vanhala pt Linja:19816_1] 1 = Il:lli]
Tiedosto Muokkaa MNakyma Maatutkatiedon kasittely Tulkinta  Analyysi  Suunnittelu  Tyokalut  Tkkuna Chie
DEHSEE [F (X |23~ ULE tar<bay =Ty @9 E+@+5)

Paalu [m]
Ao T e

A A el el Rl el

E e .

PN

Aika [ns]

Kar vali

Leikkau

SaSripg
0 By 100 0

914

Suodkal

910

Suod/H

(= |
Suunnittelu

Kant/Srl

919

SaSr

:919

Huomiof

F1%
<] [l =]
“» JSijainti  [750,471m JWE=3540234,832n [SN=7343031,267rr [2=265,209m | | | | | |

ROADEX

Implementing Accessibility




ROADEX Network Implementing Accessibility

FWD BEARING CAPACITY MEASUREMENTS
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Falling Weight Deflectometer

The Falling Weight Deflectometer

e Imitates traffic load
DROPIWEIGHTS! eDynamic loading, time appr. 0,02 s

e Magntude of loading is usually 50kN (can be varied)

e Loading is assured with sensors

¢ Plate which is rigid or divided into sectorss

*6-9 pieces of geophones

e The temperatures of air and pavement are measured at the same time

DEFLECTION SENSORS
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Evaluation of Subgrade Solil Type
According to FWD Results (D1200mm Deflection)

Thickness of road structure : 0,6 —1,2 m

D00 deflection (um)

Bedrock is near <10

Clay, soft 200 - 400

Peat 300 — 700 (thin peat 200 — 300)
Silt 100 — 200

Sand, gravel 10 - 100
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Indexes Determined with FWD-results

SCI Classification (forest

SCI = Surface Curvature Index: D, = D00
D -D and gravel roads)
"Stiffness of the top part of the o Y300 (SC| 200).
pavement structure” D — D305 500 G ’ g
0 < 00
>400 Poor
BDI = Base Damage Index: D300 — Dego 600 Extremelv boor
"Stiffness of sub base and filter D -D yp
course” (seldom used) 305 610
(paved roads)
BCI = Base Curvature Index: Dgoo — D1200 <200 Good
How well road spreads the load over D610 - D914 > 250 Poor

a weakasubgrade soill

> 400 Extremely poor

BCI Classification

(BCI 1200)

< 20 Good

>40 Problems will occur
>60 Poor

>100 Extremely poor
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Indexes Determined with FWD-results

Swedish Bearing Capacity Indexes:

Strain in the bottom of pavement:

E s in the bottom of pavement without temperature correction
£, =37 4+058s* 0, —0,553* D, —0502% D0
D‘{| , Dann , Dann deflections at respective distances

_E_afﬂ E awvalue corrected for a temperature of +10 grades Celsius, using formula: T = measurement temperature, h = pavement thickness in mm
B
(E) 3 pe0tepten,

10

Ealn =
Subgrade Module (Mpa):

52000

- E 1.3
E v Subgrade moduli Lo

*L’

-
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Analysis of FWD-Results:

Moduli calculations:
1. E2 — module (calculated immediately after measurements)
E2 = average module of structure (Mn/m?)
(simulates the results of plate bearing test)
Problems:
e Bedrock increases the E2-values regardless of structure
e Temperature correction of pavement is not noticed
e Can be manipulated with Poissons ratio

2. Back calculation of modules of structure courses:

e Modules of different structures (MPa) and subgrade modules
e Usually linear elastic theory (Odemark, FEM)

e Depth of bedrock

Problems:
*The information of structure thicknesses is also needed (GPR)
*The separate software is needed
e|f the road is paved, the temperature correction have to be done
eNonlinearity of subgrade modules
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Back Calculation of Layer and Subgrade Moduli Values
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Rehabilitation Design and Dimensioning of a Road Structure
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Laser Scanner Technique
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Laser Scanners Data with 3D Accelometer Correction
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Example of 3D Accelometer Data.
* Cross fall,

 Vertical acceleration

* Transverse acceleration

Distance [m]

10 parameters

#7= Raoll{deg)
-0

Left
#7 Roll{deg)
-0 Right
20 parameters
Pl v
10 e
0

20 parameters
7™ Ao

104 10 Right
1 [ 5m Running Roughness
0 0 Deviation (=30m filtered)
e e L bR R T 5 parameters
/™ AccY
0 [ ! i
PP & 5
| 1 | I I
5 5 Pparameters
7 AceY
0-1 - I'l
s ' ' i i i o
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Pavement Condition Inventory
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Laser Scanner, GPR AND FWD diagnostics

* ROAD DOCTOR (3D) version 2.446 (c) 2000-2010 Roadscanners - [VIEW 2 - Project:New Roadex 2010 Line:RD 857 Ohtanajdrvi (400m)(]
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GPS IMS

==

——y

2 laser
scanners

2 video
cameras
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Street View Example
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Modelling Laser Scanner data on city streets
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