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T.he traffic pattern of civilian dump trucks delivering
gravel to the Logistics Support Area (LSA) Ana-
conda’s north entry control point (ECP) proved to be

a constant problem. The trucks blocked the guards’ field of
vision and posed a serious threat of vehicle-borne improvised
explosive devices (VBIEDs).

To solve this problem, the force protection team of LSA
Anaconda’s mayor cell and the 2d Battalion (Air Assault),
44th Air Defense Artillery, developed a plan to reorganize the
gravel stockpile area and reroute dump trucks by upgrading
two access roads and building bridges across two parallel
canals south of the north ECP. The canal water, used by Iraqi
farmers to irrigate their crops, would need to be blocked in
order to complete the project.

The Project

The Horizontal Platoon and 2d Platoon of Bravo
Company, 84th Engineer Battalion, were assigned the
mission with the provision that it must be completed in

two weeks in order to restore the water to the canals for the
Iraqi farmers.

The Horizontal Platoon was assigned the excavation portion
of the project—to design and upgrade the existing roads,
providing an entrance and an exit road to the stockpile area.
The 2d Platoon took charge of the construction portion of the
project—to construct the headwalls for the culverts and timber
bridges. Before the platoons could begin, the battalion
commander required a solid plan for the project and that 100
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percent of the materials be on hand. The plan developed by
the platoons’ leadership called for three teams of  Soldiers to
place culverts, the road surface, and a timber bridge at each of
the sites.

The Challenges

F.rom the beginning of the project, the platoons faced
several challenges involving the availability of materials,
submerged project sites, emplacement of the culverts,

and construction of the bridges.

Materials
The availability of materials proved to be a challenge

throughout the project. After requesting the bill of materials,
the platoon discovered that some of the critical materials were
not available on LSA Anaconda. Once all materials were
gathered, the 2d Platoon began the construction portion.

Submerged Sites
Initially, the excavation portion of the project consisted of

site preparation and surveyor support to emplace grade stakes.
The Horizontal Platoon finished the excavation and site
preparations, and the day before construction was to begin,
the local farmers opened a valve to increase the canal’s water
flow. As a result, the project sites and the preparation work lay
submerged, setting the project back with a new requirement to
pump out the excess water.

The leadership called on local contracting support for
assistance. Once the contractors pumped out the water, the
Horizontal Platoon again excavated the sites, and the surveyors
came out to place grade stakes. At the same time, the bridge
team set up site security, dug footers, and set rebar and bolts
for concrete placement. The Horizontal Platoon also prepared
the ground by filling and compacting the earth canal. The
ground was still spongy after the site preparation, so Soldiers
tamped the ground with hand tampers until it was sufficiently
compacted.

Culvert Emplacement and Bridge Construction
To continue placing the culverts and building headwalls,

the Horizontal Platoon made a breach from the earth
canal to the concrete canal, allowing water to flow without
hindering the project (see article on page 31), and the initially
inflexible timeline became somewhat flexible. From the
beginning, the Soldiers had pushed to complete the project
within the allotted two weeks. But since Iraqi farmers
restored water to the canal before the project began, the
leadership decided to divert the water instead of blocking
it, so they no longer were challenged by the two-week time
constraint.

The culvert teams prepared the sites by tamping the ground,
squaring off the forms, and placing a rebar cage in the prepared
site. While waiting for the concrete to cure, they prepared for
the placement of steel culverts.

An M1114 HMMWV and an M917 20-ton dump truck cross one of the newly contructed bridges
across the two canals at LSA Anaconda.



headwalls and tailwalls at both sites to prepare for the road
surface, and then the 2d Platoon placed the final concrete for
the road surface and nearside approach ramps.

The 2d Platoon finalized the cosmetic work on the bridges,
which completed the construction portion. The Horizontal
Platoon compacted and graded the approaches and began
work on the final phase of the excavation portion—building
up the existing road. The Horizontal Platoon filled and
compacted the existing road and placed a gravel cap to meet
the height of the bridge at each site.

Summary

P.lacing two culverts in an earth canal and building two
timber bridges required attention to detail and a lot of
hard work to ensure that the project was successful.

But the water flows in the earth canal once again, while dump
trucks have a new entrance and exit to the gravel stockpile
area. The Soldiers of the 84th Engineer Battalion were able to
positively impact both the Army and the Iraqi communities
without disturbing the Iraqi way of life.

First Lieutenant Kirkpatrick is a platoon leader for the
Vertical Platoon in Bravo Company, 84th Engineer Battalion.
Her previous assignments include direct support platoon
leader for Headquarters Support Company, 84th Engineer
Battalion. She is a graduate of the Officer Candidate School.
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The Horizontal Platoon loaded the prefabricated culverts
onto a trailer and hauled them out to the sites. Once the
2d Platoon placed mortar onto the concrete footers, the
Horizontal Platoon used the crane to lower the culverts into
position on top of the mortar, and Soldiers firmly packed in the
mortar for culvert stability.

The next task included building the formwork for the
headwalls and tailwalls. The culvert teams completed the
formwork for the lower lift and placed concrete for the cul-
verts, while the bridge team cut timbers and predrilled holes
for placement on the bridge footers.

Building the formwork for the second lift took a little more
time than the first lift. To prevent the forms from separating,
causing a concrete blowout, the platoon sergeant ensured
that the culvert teams did not rush building the formwork.
They assembled four rebar cages (which required a lot of
cutting and tying wire), connected the cages to the first lift,
and built the formwork with plenty of bracing for the second
lift. Meanwhile, the bridge team placed timbers onto the bridge
footers and bolted them down. The bridge team also predrilled
holes in the timbers to be used as girders on the bridge.

After removing the formwork from the headwalls and
tailwalls, the culvert teams constructed the formwork for the
wingwalls and farside bridge approach ramps. The bridge team
placed decking and fascia onto the bridge. The Horizontal
Platoon filled and compacted between the culverts and



<<
  /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


