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During a typical highway design and construction process, the need to assess the condition of existing
culverts, cross-drains, and under-drains was the primary reason for acquiring the Rovver® 600 robotic
remote imaging tool. This assessment is especially important for the small diameter pipes located under high
fills and retaining walls that cannot be inspected manually. Use of this tool has allowed our highway
engineers to make “fact based” decisions in either replacing these pipes or accurately identifying the
locations for rehabilitation using trenchless technologies. The geotechnical engineers have utilized the
down-hole capabilities of this tool for verification of newly installed slope stability measuring devices as well
as condition assessments of existing installations. The ability to position the camera into confined, normally
inaccessible or unsafe areas allows our construction inspectors to verify structural reinforcement spacing,
placing, and clearances for quality assurance and quality control purposes. The ability to push the camera
into openings as small as two inches allows for the inspection of most in-place drainage systems and
naturally occurring features. During the design process, the data collected once can be shared many times
throughout the project life cycle with all of the primary stakeholders.

< THE ROVVER® 600

The Rovver® 600, manufactured by Everest VIT, Inc., is a self-propelled, remotely operated motorized
crawler. The versatile and modular component design provides the capability to inspect inside pipes with
diameters ranging from 2- to 36-inches. The Rovver can be outfitted with either an axial camera head for
down-hole and push pole applications or with a pan and tilt camera head using a fully articulating, manually
focused, low-lux lens for larger pipes. Both these lenses will provide digital video and digital still images. The
camera heads can operate independently of the Rovver crawler assembly. Both of these camera heads
contain an embedded ring of LEDs around the perimeter of the lens to provide lighting.

+ THE ROVVER APPLICATIONS

The Rovver was used to assess the condition of all major poured-in-place box culverts installed by the CCC
in the 1930s at Alder Camp Road in the Redwood National Park in California. Ryan Tyler, Project Manager,
Federal Highway Administration, realized benefits of using the Rovver:

“The ability to actively view the drainage structures on the Alder Camp affords us the ability to mafke fact
based’ decisions, which significantly mitigated the risk of our decisions. Our clients the National Park Service
also took part in this effort which added support and buy-in for the hydraulic recommendations at these sites,
and strengthened our overall team. Although the use of the Rovver increased PE costs, that amount is minute
compared to the potential associated construction costs reflecting unknown conditions of in situ structures (in

the case of Alder Camp Road).”

The use of the Rovver tremendously helped the project team in their overall hydraulic analysis and
condition assessment of the existing structures in order to accurately determine the appropriate
treatment/rehabilitation efforts required. Several box culverts did not require replacement as initially
estimated resulting in significant cost savings.

The Rovver was also used to assess the condition of a 24-inch culvert on the Swamp Creek — East Project
located near Libby, Montana. The inlet of the pipe was dry while the outlet was producing a steady stream
of water. Richard B. Jackson, Geotechnical Engineer, Montana Department of Transportation was aware



that the culvert was being fed by collector pipes that ran parallel to the highway; however, the exact
location and number of collector pipes, as well as the overall condition of the entire spring collection
system was not apparent to Montana DOT engineers. After using the Rovver to collect data, Richard
Jackson stated:

“The information provided by the robotic camera will be invaluable in the design of the roadway embankment
and culvert. A decision has to be made as to whether we extend the existing culvert or build a new culvert and
spring collection system. 1t is estimated that the information obtained by the robotic camera has a ‘value
added’ of up to §100,000. This ‘value added’ is derived from being able to better design the culvert which will
help avoid costly change orders and claims during construction.”

In this particular case, the use of the Rovver provided the Montana DOT design-staff the condition
assessment of the 24-inch culvert and the precise location and number of collector pipes feeding into this
culvert.

' THE ROVVER AVAILABILITY

The Rovver is available for use, free of charge, to any State, County, or City Transportation Department as
part of the Technology Deployment Program of Western Federal Lands Highway Division in Vancouver,
WA. The Rovver can be requested through your local LTAP/TTAP center or directly through WFLHD
(Amit Armstrong, 360-619-7668).

'3 ROVVER SPECIFICATIONS

& Depth Rating: 1 bar (14.7 psi)—Equivalent to water depth of 10 m (33 ft)
= Temperature Rating: 32°-150° Fahrenheit

B Power Supply: AC Inverter connection to inspection vehicle battery

= Video Format: MiniDV Tapes
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S/ NOTICE:

This document is disseminated under the sponsorship of the Department of Transportation in the interest of information exchange. The United States
Government assumes no liability for its content or use thereof. The contents of this report reflect the view of the authors, who are responsible for the facts and
the accuracy of the data presented herein. The contents do not necessarily reflect the official policy of the Department of Transportation. This report does not
constitute a standard, specification, or regulation. The United States Government does not endorse products ot manufacturers. Trademarks or manufacturers’
names appear herein only because they are considered essential to the content of this document.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


