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KISTLER

measure. analyze. innovate.

YTo e npencrtaBnseTt coooun cucrema WIM?

Mcnonb3oBaHUue gatuukos Kistler B WIM
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Weigh in motion
location

- BCA JOpOra oCHallleHa n3MepuTenbHOW annapaTtypon
(loops, kamepel, lineas)

- BCe aBTOMOOUNN perncTpupyoTcs (CopTUPOBKa,
CKOPOCTb, BEC U HOMEPHOW 3HaK)

- CE€Tb Nnepegayun aaHHbIX. anHMMaiOTCﬂ cnen. AaHHble: - Traffic inspectors
JlaKkalibHbl€, CO CTaHUuK B3BeLWlMBaHNA, C yOoarieHHOro . - ; back office
oduca -a Data base

Anas- Data storage

- NS CTaTUCTUKK, cobnioaeHuns n nnaHnpoBaHUA paGOT . evidential

MO TEXHUYECKOMY OBCMYXNBAHMIO S Maintenanceoraaneaton [
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WIM

= CrangaptHas WiM-cuctema @ OnumoHansHo

® 2 Induction loops (per lane) ® Bupeo-kamepa

® 3Haku

® 2 psga WIM gatymkoB (Ha

NNHUIO)

® CTOMKa C 3MEKTPOHMKOM

[ =]

driving direction

1S
(300, 325, 350, 375, 400) =|’|

hard shoulder

Electronic
cabinet
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BbixoaHble AaHHbIe cuctembl WIM

m YT0 Mmepset cucrtema WIM:

® Harpyska Ha ocb (and
axle-group)

® [lNonHas macca TPaHCMNOPTHOro

cpencTaa

® Kareropusa TpaHCMNoOpTHOrO
cpencrea

® CKopocCTb
® Bpems npoxoxaeHus

® MecTtononoxeHue

= C nomouwbo Kamepsl
® PoTO TPaHCNOPTHOrO CpeacTaa

® HOMGpHOI?I 3HaK Ha aBTOMaLlnHe

Kictler{ David Cornn
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WIM Product Range KISTyLER

m [HJatuuku

- JlnHenHblie Tvn 9195E...
- anuvHa 0,75m nnu 1m

- AnnHa kabens 40m nnum
100m

m OJIeKTPOHUKA

- WIM 3KCKNO3MBHbIN
9JIEKTPOMETPUNYECKNN
ycunutens (2, 9 unn 18
KaHanoB)

m Grouting compound
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Quartz
\ﬁ;,; sensing
% elements
!
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Overview Sensor & System

Part 2 — CeHcop ycTaHaBnMBaeTcs B
OOPOXHOE NMOKpbITUEe

Load bearing
(can be ground)

Elastic material
(foam)

Quartz
sensing element

Special alloy
profile

Sand-epoxy
grouting
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Bo3mMoxHocTu:

| nOBerHOCTb AaTtynka UMeET 3alLUUTHbIN

KOXyX B 10MMm

| [NMonHoCTbIO NomMellaeTcs B 3EMIJ1H0,MPO4YHO

yaoepxusaetcs 6e3 nomowm 60nToB 1 T.M.

m  He TpebyeTcsa AONONMHUTENBHOIO TEX.

obcnyXuBaHus

m  Hebonbloe oTBEpPCTME B 3eMIle

OTtBepcTme: 55 x 75 mm

m  oT 6okoBbix ycunun Decoupled from lateral

forces (no ghost axles appear). JaTunk



: KISTLER
I n Sta I I atl O n measure. analyze. innovate.

2. OyncTka 3. YcTaHoBKa

4. LlemeHTaumusa 5. YcTtaHoBKa gatymka 6. 3aTupka
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KISTLER

Installation Sy m——

Pe3tome:

m Bbl cMOXeTe yCcTaHOBUTL NIMHENKN OYE€Hb NPOCTO U OLICTPO

m  OyeHb MarneHbKOe OTBEPCTUE:
BCEro Nimwb 55 MM B TyOUHY U 72 MM B LUMPUHY

m T[raffic lane closed for only a few hours (6 ... 8 hours)

m The only heavy machinery needed is a pavement cutter or milling
machine

m Kistler trains and supervises the installation engineers until they

are ready for Kistler certification
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WIM Applications with Lineas KISTYLER

R < P “J = -
m COop AaHHbIX " svavasw B

a S 5[

® AHanu3 NoKpbITUS AOPOrK

® AHanua gBmxeHusa (CtaTtucTuka)

m [peboBaHus o cobnogeHnu
BECOBOIO JIMMUTA
® [lNpepBaputerbHbIA 0OTOHOP

® Automatic enforcement
(in development)

® Bridge protection

m Tolling
® Shadow Tolling

® Toll based on weight
Kictler / David Corni



Application: Statistics, Enforcement (Pre-Selection) E!E:!Tyle_nEmﬁ
Gotthard Tunnel, Switzerland

All traffic north- and
southbound is
measured. A few
kilometers downstream
is a static scale for
enforcement.

Operating: since 1998

Accuracy: standard
deviation below 4%
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Application: High Speed Automatic Law Enforcement E!E:!Tyle_nEmﬁ
Highway Route 23 at Nagoya, Japan

All vehicles out of Nagoya harbour are weighted
dynamically. In case of axle or gross vehicle weight
exceeding the limits, an automatic registration is in
place

Kictler / David Cornn



KISTLER

Application: Bridge Protection, Enforcement measure. analyze. innovate.
Trave Bridge in Lubeck - Germany

Distance between heavy vehicles is
controlled (must be >35m).

When distance too small, the light signal will
turn to red.

Collected Data:

- Individual axle loads and GWYV of the
vehicles passing the bridge

- The distances between successive vehicles

Kictler / David Cornn



Unique Quartz Sensor Properties (1) KISTyLER

Accuracy, Stability and Reliability

* Perfectly stable electrical & mechanical properties [I  no recalibration needed

» Temperature influence is negligible 1 no temperature errors/compensation
 Uniform sensitivity over entire sensor length 1 independent of position traffic passes
» Wide measuring range 1 accurate weighing of cars and trucks

» Speed independent 1 from walking pace to racing speed

* Decoupled from lateral forces 1 no ghost axles appear

Conformity with the Road

» Adequate for all kind of pavements ] asphalt, open asphalt, concrete

» Modular design (sensor and cable length) 1 covers all lane widths

« Elastic sensor properties match those of the road
surfacing materials
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Unique Quartz Sensor Properties (2) KISTyLER

Installation, Maintenance and Safety

* Minimal invasive installation technology 71 slot dimension: 55 mm x 72 mm
» Easy and fast installation "1 only few steps; 6 ... 8 h for one lane,
no heavy machinery needed
* No maintenance required 1 Lineas is the only sensor which can be
ground flush if cracks or ruts occur in the pavement
* Very safe 1 well secured in the pavement

fully embedded in the grouting
(no screws, no frames)

e Costs
* Low installation costs 1 Easy and fast installation,
no heavy machinery required
* Low maintenance costs 1 No maintenance or recalibration

required
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. KISTLER
Lineas Success Factors S

Summary

m Excellent accuracy, reliability and long-term stability
m No temperature influence (no temperature errors)
m Installation fast&easy (small intrusion in the pavement)

m Adequate for all kind of pavements (asphalt, open asphailt,
concrete)

m Very safe/well secured, can be re-grounded on case of
rutting

m No maintenance required & no frequent recalibration

Kictler / David Cornn



KISTLER

FaCtS a n d F i g u res measure. analyze. innovate.

In the last few years some 1'000 traffic lanes were
instrumented with Lineas all over the world

USA, Japan, Europe (Switzerland, Germany, Netherlands,
Slovakia, Czech Republic, Denmark, etc.) have large WIM
programs and use only Lineas.

Strong market development takes place in China, Eastern
Europe and Middle East.

Lineas is leader on the market. Quartz technology is
replacing strain gage technology (bending plates) and
piezoceramic-technology (piezo-cables)

The main applications for Lineas are data collection, weight
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