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HVS SchematicHVS Schematic
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HVS Load Acceleration Effect (29000 reps/day ; n = 4) 
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Current HVS ProgramsCurrent HVS Programs

CSIR CSIR -- TransportekTransportek
WPRC WPRC -- (CAL/APT)(CAL/APT)

USACEUSACE--CRREL CRREL 
Finland/Sweden Finland/Sweden 

USACEUSACE--WESWES
Florida DOTFlorida DOT



Development of the HVSDevelopment of the HVS

Late 60’s Late 60’s -- Mk IMk I
1972 1972 -- Mk IIMk II
1974 1974 -- Mk IIIMk III
1994 1994 -- Mk IVMk IV
1997 1997 -- Mk V  (Airfield)Mk V  (Airfield)
1998 1998 -- Mk IV Plus Mk IV Plus 



Chronology outside RSAChronology outside RSA

Alaska    Alaska    -- 19841984
Caltrans  Caltrans  -- Feb, May 1995  Mk IIIFeb, May 1995  Mk III
CRREL CRREL -- Feb 1997  Mk IVFeb 1997  Mk IV
VTT/VTI  VTT/VTI  -- May 1997 Mk IVMay 1997 Mk IV
WES       WES       -- Dec 1998  Mk V AirfieldDec 1998  Mk V Airfield
FDOT    FDOT    -- June 2000  Mk IV PlusJune 2000  Mk IV Plus
Caltrans Caltrans –– 2000/01 Upgrade (Mk IV2000/01 Upgrade (Mk IV--))



HVS Mk IHVS Mk I



HVS Mk II  HVS Mk II  -- PrototypePrototype



HVS MK III HVS MK III -- ProductionProduction



HVS Mk III ‘Specifications’HVS Mk III ‘Specifications’

Load Load -- up to 200 kNup to 200 kN
Speed Speed -- approx. 8 approx. 8 kph kph ( 18000 reps/day)( 18000 reps/day)
Test length Test length -- approx. 6mapprox. 6m
UniUni-- and biand bi--directional; 1m wanderdirectional; 1m wander
Single, dual and aircraft test wheelsSingle, dual and aircraft test wheels
23 x 3,7 x 4,2 m  ;   57 23 x 3,7 x 4,2 m  ;   57 tonnestonnes
Mobile and selfMobile and self--poweredpowered



Susie in CaliforniaSusie in California



California PRCCalifornia PRC

DGAC DGAC vs vs ARHMARHM--GGGG
Drainable Drainable vs undrained vs undrained basesbases
Long life pavements (PCC, AC)Long life pavements (PCC, AC)
Dowel bar retrofitDowel bar retrofit
MB roadMB road
DISR (foamed bitumen)DISR (foamed bitumen)
Integrated MIntegrated M--E design systemE design system



HVS Mk IV SpecificationsHVS Mk IV Specifications

Computer Computer -- control & data  control & data  
Load Load -- up to 200 kN up to 200 kN 
Speed Speed -- apprxapprx 13 13 kph kph (29000 reps/day)(29000 reps/day)
Test section Test section -- approx. 6m x 1mapprox. 6m x 1m
UniUni-- and biand bi--directional; 1m wanderdirectional; 1m wander
Single, dual and aircraft test wheelsSingle, dual and aircraft test wheels
23 x 3,7 x 3,9 m  ;   46 23 x 3,7 x 3,9 m  ;   46 tonnestonnes
Mobile and selfMobile and self--poweredpowered



HVS Control DataHVS Control Data
HVS Mk IV Load Data - Uni-directional
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USACE USACE -- CRRELCRREL



USACE USACE -- CRRELCRREL



USACE USACE -- CRRELCRREL

USFHWA Subgrade StudyUSFHWA Subgrade Study
NYDOT Pooled Fund ContinuationNYDOT Pooled Fund Continuation
USFS/CoUSFS/Co--op LVR Tire pressureop LVR Tire pressure
USAF Thaw studyUSAF Thaw study
Geogrids Geogrids to reduce baseto reduce base
Utility cut performanceUtility cut performance



VTT/VTI HVS Mk IVVTT/VTI HVS Mk IV

Lower maximum load (100 kN)Lower maximum load (100 kN)
Higher load accuracyHigher load accuracy
Rudimentary dynamic loadRudimentary dynamic load
Temperature controlTemperature control



Permanent Surface Deformation Permanent Surface Deformation 
top viewtop view



VTT/VTIVTT/VTI



VTT/VTIVTT/VTI

HVS vs. field performanceHVS vs. field performance
Typical Finnish/Swedish pavementTypical Finnish/Swedish pavement
Innovative pavements (steel Innovative pavements (steel reinfreinf.).)
Improved design methodsImproved design methods
Validate lab material characterizationValidate lab material characterization
Performance modelsPerformance models
Evaluate maintenance/improvementsEvaluate maintenance/improvements
CoCo--operative work (Iceland, Poland)operative work (Iceland, Poland)



VTT/VTIVTT/VTI
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USACEUSACE--WES BigfootWES Bigfoot



HVSHVS--A Mk V SpecificationsA Mk V Specifications

Computer Computer -- control & data (radio control & data (radio lanlan) ) 
Load Load -- up to 440 kN up to 440 kN 
Speed Speed -- approx. 13 approx. 13 kph kph (15000 reps/day)(15000 reps/day)
Test section Test section -- approx. 12m x 1,5mapprox. 12m x 1,5m
UniUni-- and biand bi--directional; 1,5m wanderdirectional; 1,5m wander
Single, dual and dual aircraft wheelsSingle, dual and dual aircraft wheels
36,3 x 4,23 x 4,99m  ;   102 36,3 x 4,23 x 4,99m  ;   102 tonnestonnes
Mobile and selfMobile and self--poweredpowered



HVS HVS –– A SchematicA Schematic

 



USACEUSACE--WES BigfootWES Bigfoot

New aircraft/vehicles  e.g. CNew aircraft/vehicles  e.g. C--1717
Expedient airfields (4 wk, 6 mo, 2 yr)Expedient airfields (4 wk, 6 mo, 2 yr)
33--D pavement design/evaluationD pavement design/evaluation
Wheel load interaction Wheel load interaction -- short termshort term
Performance relationship Performance relationship -- long termlong term
Initial 4 yr. Plan Initial 4 yr. Plan -- 2 tests per year2 tests per year
First test First test -- 100000 coverages B727100000 coverages B727
Military ground vehiclesMilitary ground vehicles



USACEUSACE--WES BigfootWES Bigfoot



USACEUSACE--WES BigfootWES Bigfoot



CSIR/FDOT HVS MK IV PlusCSIR/FDOT HVS MK IV Plus



HVS Mk IV Plus SpecificationsHVS Mk IV Plus Specifications

As for Mk IV As for Mk IV 
Widened beam Widened beam 
Dynamic load :  ± 20% and 3 cyclesDynamic load :  ± 20% and 3 cycles
Tow end wheels straddle sectionTow end wheels straddle section
Radio LANRadio LAN



APT SiteAPT Site



Environmental ChamberEnvironmental Chamber

2” thick Styrofoam 2” thick Styrofoam 
w/ aluminum w/ aluminum 
sheeting.sheeting.
Windows & doors Windows & doors 
provided.provided.
Easily removable.Easily removable.



Laser  ProfilingLaser  Profiling



USACE USACE -- CRRELCRREL





USACEUSACE--WES BigfootWES Bigfoot
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