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Weight monitoring, compliance and enforcement by WIM

8 to 15% of trucks are overloaded, site and time dependent. â€¢ Most of the overloads between 5 and 10%, some up to 20-25%, rarely more. â€¢ Drive axle of the ... 
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Weights and Dimensions Regulation



Road Freight and Mass Limits



Main title



6,2%



18,3%



75,5%



Road Railways Inland waters



Freight transport in the EU28: modal share (2013)



Historical review: • • • •



Continuous increase of the truck gross weight in the EU: • 1980’s: 36-38 t • 1996: 40 t (96/53EC) • SE, FI 1996: longer and heavier trucks (25.25m, 60 t) • 2000’s: 42t (CZ), 44 t (BE, UK, FR…), 48 t (DK), 50 t (NL)



Romans (50 BC): 250 kg (total) UK (1622-1765): 1 t (winter) - 6 t UK (1809): wheel load 1 t After WW1 (1918-20), rubber tires: wheel load ≈ 4.5 t • 1920-60: GVW 20 to 35 t



North America/Australia: • USA: 80,000 lbs (97,000 ?) • AUS: road trains up to 150 t 3



European Directive 96/53EC Directive of July 1996 for International transport in the EU, “mini-max”



Revision 2015: extra lengths
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European Directive 96/53EC Maximum weights and loads Silhouette



Max GVW (t) Comment



2-axle (rigid)



18



3-axle



25 / 26*



3-axle artic. bus



28



4-axle



32



≥ 5-axle



40 / 44*



* Twin wheels on the drive axle + air suspension



* Combined transport by container



Revision 2015: up to +1 t for electric/hybrid veh., 19 t for 2-axle busses Axles Single



Max. load (t) Comment 10 / 11.5*



* Drive axle



Tandem



11 to 20



Depending on spacing d



Tridem



21 / 24*



* d ≥ 1.30 m 5



Facts and Figures of Vehicle Loading



Load Distribution A31 Motorway (eastern France)
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Weights and overloads • 8 to 15% of trucks are overloaded, site and time dependent • Most of the overloads between 5 and 10%, some up to 20-25%, rarely more • Drive axle of the 5-axle articulated mostly overloaded • WIM systems do not identify the authorized vehicles above the standard limits (GVW), e.g. permanent exceptional loads, 44 t container in combined transport • Increasing abusive use of light vans (max. 3.5 t) with GVW up to 5 to 5.5 t, i.e. 60% overload + driving law infringement c 8



Impact of Heavy Vehicle Loads



Bridge Issues



Main title



• Traffic loads and volume increase, while:  bridge structures became lighter, safety margins are reduced with more accurate Content design tools  heterogeneous bridge stock (ages, design, state, etc.)  need to increase bridge durability and to reduce construction & maintenance costs  bridge collapses are very costly (human lives and $)



• Bridge codes must account for traffic loads • Vehicle weights must comply with the bridge load capacity Minneapolis 3/8/2007



10



Bridge Formula



Main title



GV W WW



WW



W



Content



US BF



• Mathematical equation determining the maximum allowable weight on any series of consecutive axles as a function of axle spacing and number of axles, to • ensure infrastructure protection by limiting bridge overstressing • allow evolution of W&S over long term period • move towards PBS



W= maximum allowable weight (lb) L= distance between extreme axles (ft) N= number of axles 11



Influence of axles and tires



Moving Freight with better Trucks OECD 2007-9



Aggressiveness against a 40T HGV



5



tridem single tyres spacing 1m35 tridem dual tyres spacing 1m35 tridem dual tyres spacing 1m40 tridem dual tyres spacing 1m60 3 isolated dual tyres (spacing > 2m)
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3



2



1



0 24 T



25 T



26 T



27 T



28 T 29 T Axle group load



30 T



31 T



32 T



• Pavement cracking, rutting (WIM + wheel type and location) • Aggressiveness, design and lifetime assessment, traffic classes • Maintenance provision and planning → Restricted/intelligent access program on weak pavements… 12



Enforcement by WIM



Static and low speed checks Static weighings • Requires intensive staff • Low productivity (4 to 10 trucks/hr, ≈80,000 v/yr) • Accuracy may be questionable (braking…) Content



Low-speed WIM • • • •



Increased efficiency: 25 to 60 trucks/hr High accuracy (2-4%) Requires space and organization Portable system: leveling of all the wheels



Both systems require high speed WIM for screening/pre-selection, targeting check sessions 14



Screening by WIM



video-WIM Screening (24/24)



3 – 15 km



Static weighing or LS-WIM Check, immobilization



• National WIM networks • Works 24/7 > 1 million weighings/yr.station • 25% → 95% check efficiency • Require self-calibration/checks • Allows company profiling • May be part of an IAP system L=16 m GW=46.6 t Axles: 8.0 – 13.2 t



Not yet approved for direct enforcement 15



Conclusions & perspectives Low-Speed WIM



Main title



• Continuous evolution of weight and dimension regulation → monitoring by WIM • Infrastructure asset management, fair competition in transport → compliance / enforcement • Performance based standards (PBS) + Intelligent access program (IAP) → monitoring/reporting Towards automated overload checks (AOC) by high speed and on-board WIM …
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WIM for Enforcement - ISWIM 

Accuracy test for WIM systems. â€¢ Multiple sensor (MS-)WIM and ... Accurate and reliable measurements are possible .... Total Vehicle Mass 5%. â€¢ Tests for EMC ...
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Weight And Balance ... By Computer 

to know about personal W & B, see your doctor. ... This discussion concentrates on the effects that weight and balance have on aircraft stability ... and limit your accessories, or build an airplane .... times, such as now, it is best to ignore them.
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Weight and Balance - Size 

"Playboy". Leo J. Kohn. James Frost of 4916 S. Boston. Place in Tulsa, Oklahoma, is the ... ten about the "Playboy" design .... building, free from wind gusts.
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Weight and Balance 

When finished, it will take approxi- mately fifteen minutes to unfold or fold the wings, which pivot on the front spar ... to the boat owners who bring .... constant with tapering width ... the rudders, and the movement ... Cruising speed ... .150 mp
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Light Plane Weight And Balance 

Light Plane. Weight And. Balance. By S. Wellman, EAA 4335. NEXT TO structural integrity, proper weight and balance is the most important feature of any ...
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Weight, Power and Span Loading 

Both safety and utility are thereby enhanced. A short take off run is .... both model airplanes and sail- planes are designed with endurance uppermost in mind.










 


[image: alt]





PRODUCT CATALOGUE 2014 MILITARY AND LAW ENFORCEMENT 

Napoleon pocket with wiring eyelet. â€¢. Two internal chest ..... Flat, zipped Napoleon chest pockets with internal ... Adjustable cuffs (Canadian buttons). Product ...
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Light Plane Weight And Balance 

organic coatings." Yet, if you buy some epoxy, bond some metal togeth ... Before I receive too many angry letters from adhesive compounders, I must say that it is ...
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English Safety and Compliance AWS 

tion om det pÃ¥virkede medicinske udstyr. 1.10. Tredjemand. Al anvendelse af Tobii Dynavox IndiÂ® ud over den tilsigtede brug og sammen med software eller hard- ware fra tredjemand, som Ã¦ndrer den tiltÃ¦nkte brug, foretages pÃ¥ egen risiko, og Tobii
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WIM Data Analyst's Manual 

(conforming to Type II system requirements of ASTM E 1318) and/or systems relying upon ... However, the proper installation and maintenance of high quality WIM ..... Class 7, single-unit truck with four of its five axles in contact with pavement. ...
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(WIM): a tool for compliance of HCVs - ITS Bordeaux - ITS for Freight 

Non profit making association, based in ZÃ¼rich, CH. â–« To support advances in WIM technologies (R&D), standardization & tests, better and more widespread use.
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Workshop oud and oriental percussion Cressia 2018 - Wim Hoogewerf 

from 16 to 20 July 2018 in Cressia in the Jura (France). The course is intended for oud players and / or experienced percussionists with a regular practice of their ...
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fire inspection and code enforcement dbid 2kgwqg 
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WIM Site Selection and Pavement Preparation and Considerations 

vehicles are traveling at a â€œcruisingâ€� speed and are staying in the middle of each lane. The â€œdesirableâ€� conditions are typically found on rural â€œwide openâ€� highway ... If a specific segment of roadway absolutely â€œmust haveâ€� a WIM sys
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User's Manual and Compliance Statement - UserManual.wiki 

17 avr. 2013 - ... complies with Part 15 of the FCC Rules and with RSS-210 of Industry Canada. ... (1) This device may not cause harmful interference, and.
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Test report and Certificate of Compliance 

Mar 30, 2017 - DHV certifies that the model compliance with all criteria defined in CCC, February 2016. Place, date, stamp and signature (manufacturer):.
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WIM Data Analyst's Manual 

SECTION 2 provides information on â€œWIM Basicsâ€� which may be helpful to the novice analyst. SECTION 3 provides ...... day sample from a site on a long haul route in the middle of the desert. As would be ...... 5.4 7.0 7.2 7.8 8.8. Axle Space (ft.)
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Weight & Balance 

rate and angle of climb perform- ance will be ... higher than desired angle of attack, which can lead to a ..... sensors, software, data card, card reader and _".1. -*.
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User's Manual and Compliance Statement - FCC ID 

22 janv. 2013 - Farmington Hills, MI 48335-2642. Tel 248.478.7210. Fax 248.699.4241. RE: Certification for Chrysler MY2014 KL/DS Sensor. Model #:. 68157568AA, 68186572AA, 68186575AA. FCC ID: GQ4-61T. Canada IC: 1470A-42T. User's Manual and Compliance
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User's Manual and Compliance Statement - UserManual.wiki 

9 aoÃ»t 2013 - Farmington Hills, MI 48335-2642. Tel 248.478.7210. Fax 248.699.4241. RE: Certification for Honda 315MHz ASK AA Svc. Sensor Long Valve ...










 


[image: alt]





User's Manual and Compliance Statement - FCC ID 

L'utilisateur de l'appareil doit accepter tout brouillage radioelectrique subi, meme si le brouillage est susceptible d'en compromettre le fonctionnement. WARNING: Changes or modifications not expressively approved by TRW Automotive U.S. LLC could vo
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Association of Body Weight and Body Condition 

Methods: Medical records were reviewed, and data regarding initial body weight and body ... Survival times were determined for dogs that were discharged from.
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Weight and Balance for the Aircraft Builder 

2720. â€¢f 1826. Â» 16104 (TM). Divide the TM (Total Moment) by the TW (Total vVelght) to ... part of the aircraft's papers and records. .... Fig. 6. SPORT AVIATION 17 ...
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Weight, Power and Span Loading - Size 

Weight, Power and Span Loading. By Bob Whittier. Based on NACA TM No. 311 and TM No. 326,. "The Light Airplane", Driggs. From 1900 to 1914 the main ...
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