RETRIEVABLE BOREHOLE EXTENSOMETER

Model BOF-EX

APPLICATIONS

The borehole extensometer Model BOF-EX is the most
significant development in the field of borehole exten-
sometry applied to rock and concrete structures. Its uni-
que design includes a comprehensive list of outstanding
features which make the instrument usable in a wide
range of civil and mining engineering projects.

Accuracy & Adaptability

Above all, the BOF-EX is characterized by its high accu-
racy and its great environmental adaptability.

The BOF-EX lends itself to applications such as:

e Monitoring of underground vaults for nuclear
waste disposal

e Assessment of stability of internal cracks in
concrete dams

And to more traditional uses such as:
e Monitoring of rock slope stability

e Measurement of rock displacement around
tunnels and shafts

DESCRIPTION

The BOF-EX is best described as a multiple-point single
tube extensometer. It consists of four main components:
the mechanical anchor, the measurement module, the
extension tubing and the centralizers. An installation
consists of a number of measurement modules, in series
in a borehole, each one being mounted on the length
of extension tubing required to span a lower and upper
mechanical anchor. Displacement measurementisthere-
fore made in the hole, in sections distributed along the
borehole length.

FEATURES

¢ In-the-hole watertight movement
sensing modules

e Adapts to any linear displacement
transducers (Vibrating wire, Potentiometer,
LVDT and Fiber optic)

e Capacity of 10 modules in series in an
“N" size borehole

¢ Special mechanical anchor permits
complete retrievability

¢ No protruding part above rock surface

e Excellent mechanical stability to
blast vibrations

e Allows for remote reading and datalogging
e Modular system easily and rapidly installed

e High accuracy

/

The mechanical anchor

The special design of the BOF-EX mechanical an-
chor allows complete system retrievability. The
anchor consists of a cylindrical body and three
contacting shoes spaced at 120° angle. Using the
installation tool and rods, the anchor is screw-
actuated from the collar of the hole until the
shoes make contact with the borehole walls.

The anchoring capacity is very high and the con-
tacting shoes are designed to adjust to small bo-
rehole deformations while still exerting the an-
choring force.
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The measurement module

The measurement module of the BOF-EX is a water-
tightcapsuleinwhichaspring-loaded lineardisplace-
ment transducer is mounted. The moving spindle of
the measurement module comes in contact with the
lower anchor of each monitoring section.

The extension tubing

The extension tubing is made of individual lengths
of flush-coupled tubes bridging the two mechanical
anchors of each monitoring section.

Centralizers are mounted at regular spacing over the
extension tubing to prevent sagging.

SPECIFICATIONS

INSTALLATION

The BOF-EX is designed to be installed in an “N" size
76 mm (3 in.) borehole using an installation rod.
However, it can be easily adapted to larger boreholes.
The installation procedure is simple and straightfor-
ward due to the modular design of the instrument.
The BOF-EX can also be fully grouted in a borehole.
In unstable, poor quality rock, a BOF-EX can be instal-
led using the telescoping plastic tubing previously
grouted in the hole.

Borehole diameter (standard)

76 mm

Number of measuring modules

11010

Minimum distance between anchors with standard 25 mm range transducer 30 cm

TRANSDUCER VIBRATING WIRE POTENTIOMETER LVDT (DC) FIBER OPTIC
Ranges 25-50-100 mm 25-50-100 mm 5-25-50-100 mm 20 mm
Accuracy +0.25% F.S. +0.5% F.S +0.5% FS. +0.1% FS.
Resolution 0.02% F.S. 0.01 mm 0.01 mm 0.002 mm
Operating temperature —-20 to +80°C —-20 to +80°C —-20 to +80°C —40 to +80°C
Thermistor 3kQ (see model TH-T) — — —

Readout unit MB-6T(L) PALMETO P5 ACCULOG-iX FTI-10, UMI
Data acquisition system SENSLOG SENSLOG SENSLOG BUS, DMI
Cable IRC-41 IRC-41 IRC-41 CFO-3ST

ACCESSORIES
¢ Installation tool

e Collar-mounted fine adjustment tool, for
transducer positioning

e Pneumatic single or straddle packers, for
injection or water tests

ORDERING INFORMATION

Please specify:

e Borehole diameter

Number of measuring modules

Depth of each anchor

Range and type of transducers

Type of material (aluminum, stainless steel)

e Accessories

Products and specifications are subject to change without notice.
© Roctest Limited, 2005.

N
28

A
A

S S

A
‘//\
A

™
LR
R
A
V)

K
SO
NN
R
LLLLNY)
V)

%
A
%
7
2

Y

Y

\\’/
R

\

A
R

MECHANICAL ANCHOR
EXTENSION TUBE

W
X

\

TANA
R

ALY
AR
XK

7

CENTRALIZER

KUY
WMWY
R

LD
N
R

\
N
N

XN

W«
I
KA

N

A
A
K

¥

W

QUG
AN
NN
A

Y
A

A
\

2
A

RERRR
IR

7,
\
AN

R
\\\// A ;\
VAN

2

2
K

U
W
\\///\/

K

K

MEASUREMENT MODULE

\

N
\

Y/

KA
\\///\/

W
%

%
%

W
\

\\/
Ra

BOTTOM ANCHOR

VAR
NA X
R
2

BOF-EX in a borehole

E5004C-060501

Tel.: 1.450.465.1113 ¢ 1.877.ROCTEST (Canada, USA) ¢ 33.1.64.06.40.80 (Europe) ® www.roctest.com ¢ www.telemac.fr




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


