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Arduarets &
spanare?




Hur kom vi hit?
Var star vi nu?

Vart (kan) vi ga?
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Var star vi idag

Samma typ av utrustning fér vagyta sedan >25 ar
Aven om tekniken var ”fardlg for 1ange sedan sa ar det
forst pa de senaste 5 aren som anvandning av bas-data

har okat samt att ytterligare parametrar kan skapas
utifran befintlig matteknik.

Omfattande anvandning

Samma typ av utrustning for barighet sedan >25 ar
Kombination av olika information + GPR

Begransad anvandning
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Trender

. Stillastaende ->13g hastighet ->trafikhastighet

. Lag upplésning ->hégre uppldsning

Enstaka sensorer-> Kombinerade sensorer ->"Allt i ett system”

. Sma datamangder ->Omfattande datam&ngd

Enstaka parameter ->Multipla parameter -> Komplexa parametrar
. FoU -> Projektniva -> vagnatsniva

Enstaka anvdndare -> Manga anvandare
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Krav som vara mojliga->Stora krav pa tillforlitlig och anvandbar
matdata
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Ar mer "matdata” onskvart?

RAMBGLL

,.‘j‘“




Tre riktningar:
1. 3D, laser scanning, “allt i ett system”
2. Anpassade system for entreprenader

3. Matdata anvands
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Trend 1

“allt | ett system”
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Technology — Positioning and Sensors

A

GERMANY
LEHMANN
PARTNER

Inertial Positioning System - GPS

With POS LV we have a fully integrated,
turnkey position and orientation system,
which generates continuous, accurate,
position and orientation information even
“under difficult GPS conditions.

A=

9 Pavement Profile Scanner - PPS

.~ With the PPS we have a LiDAR device on-
board being specifically designed for the
purpose of real 3D-road surface/evenness
detection. It works with an height accuracy
of 0.3 mm while being speed independent.

G Clearance Profile Scanner - CPS

The CPS provides the ideal complement to
the road surface scanner PPS. The CPS is a
350° laser scanner for precise detection of
clearance profiles and 3D area scans having
a measuring coverage of in total 60m.

Surface Ortho-Photo System

With our special road surface analysis
system we provide an outstanding solution
for recognition of any kind of surface
defects. Officially authenticated, cracks

G Panoramic Camera Solution

| A coupled system of photogrammetric

- survey cameras can be mounted on the
roof frame to provide round-view imagery.
The camera solution comes with a special
image viewer and measurement tool.




Lehman&Patner LIDAR Technology

LIDAR Technology by

— Fraunhofer
IPM

Clearance Profile

Scanner - CPS
350 Degree Scanning

Pavement Profile
Scanner - PPS

Focus on Road Surfaces

3D RIOAD

Condition Profile Database Environment
Assessment Generation Assessment
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A
Laser Scanner CPS for 350° Scans \[%@m

Laser class 1 (eye safe)

1mm distance resolution
Measuring distance up to 30m
Scanning angle 350°

Protection class / housing - P67

Frequency: 200 Hz

5000 points per scan (200 times per
second)




Laser Scanner PPS for Pavement Scanning

* 3D Road Profiles - Measurement range: 1,3m to10m

. 800 profiles per second . 900 points per profile
. IP 67 . width of the recording: 4 m

. Laser: infrared, class 1 (eye save)
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Simulation Model for Driving (lll)
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LCMS - Sensor specifications
o
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i | Pathway Services Inc.

AUTOMATED ROAD AND PAVEMENT CONDITION SURVEYS

The PathRunner

Fully Automated Data Collection

Pathway 3D for Surface Imaging  Roof-Mounted GPS Antenna
Rutting, Faulting & Automated D e & e

Crack Detection —
\ - Gl e - Safety Lighting (front and back

\Strper HD Roadway Imagin,

(2750 X 2200 per camera

Laser
[lluminatid
to Remove
Shadows

Macrotexture /
/

Onboard IMU for Grade, Cross Slope, TTI-Certified Class 1 Profiler
DMI Horizontal and Vertical Curvature Sihgle Interface, Voice Animated




Point versus Line scan
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HiSPEQ3: Transverse Evenness A
- Recommendations HISPEQ

Measurement width

- Must cover full lane
- Minimum 3m
- Maximum 4m

- Closer to upper range on
highways

Reporting interval
- Maximum 0.1m longitudinal
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= VVertical accuracy
- Better than 0.1mm
- Reporting to max 2 decimal places
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HISPEQ3: Transverse Evenness
- Recommendations

= Number of points

- Minimum 20 points -
- Maximum 100 points ;f‘
- Evidence that 3
- >50 points does not improve 'i;
rutting calculation E

- >500 potential adverse
influence of texture?

* Transverse Spacing
- Even is recommended
- Not clustered at the wheelpaths
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Trend 2

”anpassade system”

RAMBGLL



bil

Hyr

fran

~magkiner. 8
Dyggmaskne

o

A
Nokbpieg SOderbergs MrEFES




Trend 3

”data anvands i flera
tillampningar”
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&) TRAFIKVERKET _ pwsva - anaysera stscka 10.1.2.1. Krav pa jimnhet i liingdled métt med miitbil

Yinfo:  Vagnr: 101.00 | Lan: M, 12, Skane | Vaglangd, hela vagen: 46019 m

QOO 00000 Bytritnng Med | Mot 10.1.2.1.1. Krav pa jimnhet i lingdled vid nybyggnad
ETET) visar: Senaste mdata A Krav pa jamnhet i langdled vid nybyggnad enligt tabell 10-1 ska uppfyllas.
Korfalt Grafens langd (m) Lépande langd (m) — . 2 #ae IR TS . ™ .
— . . O Ol W :;I:;llll 10-1 Krav pa jimnhet i liingdled vid nybyggnad, méitning med
T 9 9 0 0 . . For varje 400m-striicka
B%a Skyll - IRI for varje
— tad hastighet " -
7 o 8 ) { Y e 20m-striicka Max std Max medelvirde
> avvikelse
Beliggningshistorik (homogen)
VR < 50 km/h, ADT, < 4 000 x<24 <07 —
20150611 ok VR 50 kivh, ADT, > 4 000 x<2.2 s=0 xs
2015-0513 [ apst —
20150513 oAbt VR 60 km/h, ADT, < 4 000 x<€22 5<0,7 x
@\ AL 23:;33‘;3 VR 60 km/h, ADT, > 4 000 x<2,0 <0, X
s st "% q\y 013015 X
e 012108 VR 70 km/h, ADT, < 4 000 x<2,0 <06 x
) s 2012-11-08 VR 70 km/h, ADT, > 4 000 < " v
e gritieg MRS 20120629 285 . x<18 x
— e e | VR 80 km/h, ADT, <4 000 <1, s<0,
060 5 =% 0 = VR 80 km/h, ADT, > 4 000 x<17 5205
Wiskriv uttext for * = Detfi 1or &
e el e VR 90 km/h, ADT, <4 000 x<17 ‘o
VR 90 km/h, ADT, > 4 000 <1, $=

Spérdjup max17 (20m) | Visar: Senaste métdata

e VR 100 km/h, ADT, <4 000 x<1,5

30
VR 100 km/h, ADT, >4 000 x<14
2%
VR 110 km/h, klimatzon 3-5 x<14
18 VR 110 km/h, klimatzon 1-2 x<1.2
12 | [h VR 120 km/h
2 L L il
0

- ACE = RISK EVALUATIO

IRI hoger (20m) | Visar: Senaste n
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3%0 -« Compaction —_—
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= Work team
250 - Comments " 1000 m2
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15[' -115 ......................... 4120 ............
I project Length Region  Action Risk level Parameter Risk ($)
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RAMBGOLL 422 KostMatle 2014 2015 52016, 2”17?5(5] :ﬁ:’ﬁg ]1.1 égn

50 mm ABS 16 50/70
Abb 16 80,100, 70 mm
611 Halmstad @ strand 2,4 X ~_AG 16 100/150

- 0




NAR ANVANDS VAGYTEMATNING?

- [ alla skeden.....

Periodisk
a
tillstands-
matninga
r pa
vagnat
Planering
Kontroll av

av atgard belaggnin
gs-atgard
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Hur kom vi hit?
Var star vi nu?

Vart (kan) vi ga?
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