NEW KID ON THE BLOCK

Chepstow gets the first UK use of a system for a large reinforced

soil wall. Laurence Tomlin and Peter Assinder report.

arrive at in Wales when cross-

ing the River Severn suspension
bridge. And the town in the coun-
try’s south has just seen the com-
pletion of the first use of the Allan
Block facing system (see box) for a
very large reinforced soil wall.

The £750,000 reinforced soil
solution comprises a wall built at 84°
to the horizontal, ranging in height
between 3m and 9m and being over
700m long.

It is located on the site of two
large retail distribution warehouses,
which originally comprised open
fields generally sloping gently down
from north to south. The elevation
ranges between about 12m OD and
20m OD. The proposed development
necessitated the formation of a
level building platform on the site,
resulting in the need for a substantial
ground retaining system around the
north part.

A planning requirement was to
ensure that the roof ridgeline of
the portal-framed buildings was
screened by an earthworks bund
with a crest level of 22m OD.

As the north part of the site had
to be retained as steeply as possible
to maximise the area available for
development, several options of
retaining structure were considered.
These included crib walling, gabion
walls and reinforced earth walls.

Peter Brett Associates (PBA)
undertook a preliminary assessment
of the reinforced soil options in
association with Huesker. It was
decided that it would be possible
to use site-won bulk earthworks
material for construction within
a reinforced soil segmental block
retaining wall.

Main contractor Winvicinstructed
PBA to progress with the detailed
design of the reinforced soil structure
and PBA associate Laurence Tomlin
led the design team. The main
challenges faced were ensuring
that the earthwork materials would
provide a suitable and acceptable
fill material to be used within the
reinforced soil construction.

The geology beneath the site
consists of a typical weathered
profile of the Mercia Mudstone
Group of the Triassic Period and
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excavated deposits of the Mercia
Mudstone, which were used within
the retaining wall construction.
In terms of the Department for
Transport Specification for Highway
‘Works (SHW) these materials would
generally fall within a Class 7C wet
cohesive fill for reinforced soil.

Notusingthe clays and mudstones
would have had a significant impact
on the cost of the works, particularly
because the very large geometry of
the reinforced soil wall would have
required an extensive amount of
imported fill.

Large diameter shear box tests
were undertaken on samples of the
clay and mudstone fill to confirm
the adopted design parameters for
these materials. Results showed that
the drained angle of friction for the
fill was likely to be well in excess of
the parameters used in the design.
PBA produced site-specific criteria
to ensure that the materials were
suitable.

Winvic Construction undertook
the main site development with
J&H Construction building the
reinforced soil wall. The geogrids
used within the wall were Fortrac,
manufactured by Huesker. The
ultimate tensile strengths of these
ranged from 110kN/m to 35kN/m.

The design was in accordance
with BS8006:1995 Strengthened |
Reinforced Soils and Other Fills. A
check on the design was also done
using Allan Block’s own in-house
software, which is generally based
on US standards, particularly FHWA
NHI-00-043 Mechanically Stabilized
Earth Walls and Reinforced Soil
Slopes Design and Construction
Guide Lines, 2001 .

Although  there are some
differences between US methods
and designs based on British
standards, there was a reasonable
agreement between the outputs for
each method. Further checks were
done by engineers from Allan Block,
based in the firm’s head office in
Minnesota, US.

The design process included
calculation of the required geogrid
block connection capacity. Because
of the height of the wall at some
points, high connection capacities
were required. Huesker undertook

Fortrac geogrids were
used within the wall

Scaffolding attached to
the facing units provided,

The wall is 3m to 9m
high and 700m long
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testing of connection capacities in
the US and the results were used in
the design — where the connection
strength was the controlling strength
over the geogrid design strength.

Construction of the reinforced
earth wall began last autumn and
completed in the spring — probably
not the ideal time of the year for
controlling earthworks in a structure
of this kind.

During building there were
periods of significant rainfall that
caused problems controlling surface
water, which tended to flow over the
surface of the fill behind the wall.
This not only impacted on the fill
quality but also flowed over the face
of the wall.

To protect the fill quality and
mitigate any potential problems
with compaction and the resulting
need to remove unacceptable fill, no
earthworks were done when there
was any risk of such rainfall.

Once the site bulk earthworks
were completed, a Class 803 Type
1 fill was placed along the proposed
line of the reinforced soil wall to
produce a level foundation for
the first row of Allan Blocks. It
was important to ensure that the
foundation was level and within
tight tolerances, particularly in
view of the length and height of
the structure, so there would be no
unsightly variations in the block
coursing.

The  specification for the
construction of the reinforced earth
wall included acceptance criteria
based on moisture content and end-
product insitu density. In addition,
the method of compaction was also
specified based on the guidance in
SHW. Compaction specified was for
four passes of a Bomag 120 roller
for a layer thickness no greater than
175mm for the bulk fill away from
the face of the reinforced soil block.
Close to the face, a plate compactor
was used so as not to affect the face
blocks.

During construction the moisture
content of the fill material at source
was determined on site using a
microwave method.  Although
there may be some variability, the
test is considered to give results
that are within about + 2% of the
moisture content. It therefore gives
a reasonable level of confidence
that the material to be included
in the earthworks is likely to be
within acceptance criteria before it
is placed.

When results indicated that
the moisture content was likely
to be outside acceptance limits,
the earthworks were either put on
hold until the fill material became
acceptable or an alternative source
was identified that was within
acceptance limits.
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In addition to site determinations
of moisture content, the in-situ dry
density and moisture content were
determined at a frequency of one
per 500m®. A nuclear density meter
was used, which was calibrated
against sand replacement tests every
10 tests. When the results of either
the site moisture content tests or the
in-situ testing indicated that the fill
material fell outside the tolerances
of the specification, it was scarified
in-situ or removed for drying ex-situ
before re-use.

Immediately at the rear of the
block facing units, a minimum
300mm of free draining fill,
comprising Class 6N, was placed
to mitigate the potential for water
pressure build up immediately at the
rear of the segmental block.

As the reinforced soil block wall
was constructed there was a need
to provide an adequate safety rail
along the face. Several options
were considered but eventually
scaffolding was attached to the
facing units using expanding
anchors drilled intermittently into
the blocks.

To assist in the early stages of
construction, Allan Block provided
an engineer to aid the contractor in
the best methods of constructing
the reinforced soil block facing
system. On-site advice was also
provided by Huesker for the geogrid
reinforcement within the wall.

Internal and external radiuses
were easily constructed, and tighter
radiuses were achieved by simply
chipping off the internal wings of
the block.

Laurence Tomlin is an associate with
Peter Brett Associates and Peter
Assinder is an applications engineer
with Huesker.

Elevation ranged
from 12m OD to
20m OD

The Allan Block system is a hollow, dry-laid block with a free draining
angular stone placed in the hollow part of the block. There is no
positive locking connection system between the geogrid and facing
block. Consequently, the pull-out resistance for the geogrid relies on
frictional resistance between the grid, block and the granular infill. This
type of system has been used extensively in the US for numerous large
reinforced soil walls, but had not been used on any major reinforced soil
walls within the UK.

GROUND ENGINEERING JULY 2008




<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /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 (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 250
  /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 250
  /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 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [250 250]
  /PageSize [612.000 792.000]
>> setpagedevice


