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Testing of reinforced AAC walls under lateral and racking loads

ABSTRACT: Reinforced AAC panels in the UK have been used in past, but these tended to be acting as roof units and to a limited extent fl oor units, 
with walling elements occasionally used horizontally as fi re walls or thinner vertical elements for partitions. In more recent times, their use in housing 
has been explored as a series of vertical storey height, solid wall elements (each element being 600 mm wide) to form the outer fabric of construction. 
In this form of construction a thickness of 200 mm will act as the main load-bearing component of the structure as well as making a signifi cant contribu-
tion to the overall thermal performance of the building.

The vertical load resistance can be determined using the European Standard EN 12602. However, little data existed in the UK to enable the design of 
the walls to resist horizontal lateral load and resistance to racking. This paper reports on some preliminary tests to determine the vertical and horizontal 
spanning capacity of walls made with large elements. These tests were on storey height walls or 1 m high walls each 2.4 m long for the determination of 
their vertical and horizontal spanning capacity respectively. The walls were built off a slip plane to ensure as little friction at the base as possible, loads 
were applied using air bags. The racking tests followed the principles of EN 594 which applies to timber structures. The modes of failure in the fl exural 
tests were as expected although the results were quite variable. In the racking tests localised failure occurred at the point of applying the racking load 
in half of the tests although the results were not so low as to be discounted. Further tests are needed to establish the variability to be expected and to 
eliminate the localised failure in the racking tests. 

1. Introduction

Storey height units in reinforced AAC have been available for 
some time in the UK and from time to time they have been used 
as walling elements in housing. However although standard test 
methods for their compressive strength when loaded vertically 
are available there are no specifi c tests for resistance to out of 
plane load either by vertical or horizontal spanning and none for 
in plane lateral (racking) loads. This paper presents the results of 
some preliminary tests which were carried out to investigate the 
suitability of the test methods and to derive some preliminary data.

2. Test specimens

The test specimens for the horizontal spanning tests consisted 
of four number 1 m high panels each 600 mm wide and 200 mm 
thick and these were joined on their vertical sides with thin joint 
(nominally 3 mm) mortar complying with EN 998-2. The AAC had 
a nominal compressive strength of 3 N/mm2. The panels were 
built off a slip plane to ensure there was as little friction at the 
base as possible.

The test specimens for both the vertically spanning and racking 
actions were similar to those above but were 2.4 m high. Those 
for the racking action were built off a bed of class M3 mortar in 
order to represent a realistic base condition without a slip plane. 
For the out of plane loading the intention of using the slip plane 
was to aim to achieve a fl exural value that might be used for de-
sign purposes. For the racking load the slip plane was excluded 

to avoid a premature sliding failure. All of the walls were tested 
after curing for 7 days.

3. Loading arrangement

The loads for the out of plane loading tests were applied using air 
bags reacted against a reaction structure. The racking load was 
applied by a horizontal jack and the vertical loads by a series of 
vertical jacks with rollers fi xed to the ends of each to permit in-
plane movement of the test panel. The location of strain gauges, 
defl ection transducers, the specimen format and loading system 
are shown in fi gure 1.

4. Loading procedure

The 1 m high wall was loaded in increments of 1 kN/m2 and strain 
gauge and transducers were recorded up to failure. The 2.4 wall 
loaded out of plane was loaded in increments of 0.2 kN/m2.

Vertical loads of 0 kN and 1 kN were applied by each of the verti-
cal jacks to each of three panels subjected to racking; these were 
loaded to failure using the racking load. The procedure followed 
that for timber framed panels e.g. an initial racking load of 3 kN is 
applied to the panel. This is retained for 1 minute and then released. 
The panel is allowed to recover for fi ve minutes and the racking 
load is then applied until failure occurs.
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5. Test results

The test results in terms of load to failure are given in Tables 1-3.

Table 1

SUMMARY OF THE FAILURE LOADS OF THE HORIZONTAL SPAN-
NING WALLS.

Wallette No. Load at Failure (kPa) Mode of Failure

1 5.1
Failed at fi rst vertical joint – 

mortar to block failure

2 6.6
Failed to the left of the cen-
tre joint through the block

3 8.0
Failed at centre – block 

failure

Table 2

SUMMARY OF THE FAILURE LOADS OF THE VERTICAL SPANNING 
WALLS.

Wallette No. Load at Failure (kPa) Mode of Failure

1 4.2
Failed horizontally across 

the wall at mid height
2 6.0

3 3.3

6. Discussion

6.1. Horizontally spanning panels

The results of the loads at failure are quite variable. In test one 
failure was at the mortar joint at the left hand side of the panel, 
in the latter two it was by the unit failing close to the centre of the 
panel (see fi gures 2 and 3). The loads at failure indicate that at the 

failure in panel 1 the bending moment across the joint was 2.4 kN-m 
whereas the maximum in the panel at mid span was 3.7 kN-m. In 
panels 2 and 3 the maximum bending moment was 4.8 kN-m and 
5.8 kN-m respectively. Consequently in panel 1 the fi rst joint re-
sisted less than half the moment that was carried by the central joint 
before failure of the block close to the central joint in subsequent 
tests. The defl ections indicate that in panel 1 the displacement 
was quite asymmetrical with the left hand panel displacing far less 
than the right hand or naturally the centre panels. All of the panels 
were very stiff with maximum defl ections at failure no more than 
approximately span/1200 and defl ections at working load much 
less (see fi gures 4-6). The relative stiffness of the left hand side of 
panel 1 and relatively low failure moment is obviously a matter of 
concern. Clearly three specimens is insuffi cient to derive a statisti-
cally meaningful lower bound bending capacity and with the data 
we have we would be forced to conclude a low characteristic or 
representative lower bound. Naturally the joint in question in panel 
1 may have been in some way unusual or defl ective, alternatively 
perhaps some low load cycling might have helped with ‘bedding 
in’ and made the defl ected profi le more symmetrical and the failure 
load to be nearer to that of the remaining two panels.

Fig. 1. Detail and Dimensions for Racking Tests.

Table 3

SUMMARY OF THE FAILURE LOADS OF THE WALLS TESTED FOR 
RACKING RESISTANCE.

Wall No.
Vertical Load 

(kN/m)
Load at 

Failure (kN)
Mode of Failure

1

0

60
Localised failure at top of 

wall at load position

2 121
Localised failure at top of 

wall at load position

3 124
Diagonal failure through 

wall

4

2.1

98
Localised failure at top of 

wall at load position

5 110
Diagonal failure through 

wall

6 66
Diagonal failure through 

wall

Fig. 2. General View of Test Arrangement and Failure of Wall 1 under 
Horizontal Spanning Test.
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6.2. Vertically spanning panels

In the case of the vertically spanning panels there was again con-
siderable variability in the results. The panels failed in a similar 
way i.e. an approximately horizontal crack near to mid span. The 
load defl ection curves of each panel in the wall were very similar, 
an example is shown in fi gure 7. In this case the strains in panel 2 
which gave the highest result were very varied across the face of 
the panel, in panel 3 the strains in each part of the panel increased 
in the same way with applied load. The spans involved are similar 
to those in the horizontal spanning tests and consequently the fail-
ure loads and moments associated with them are similar for both 
directions of spanning. Clearly the variability in these panel results 
requires some further investigation and further testing is needed 
before the test could be recommended as a standard approach.

6.3. Racking tests

The results from these tests are given in Table 3. The key fact 
here seems to be that it is quite possible to generate good racking 
resistance either with or without pre-compression on the wall. How-
ever whether pre-compressed or not there were some low results. 
Studying the defl ection data shows that there is no clear correla-

tion between the mode of defl ection and the 
failure modes. So for example in the walls with 
pre-compression all of the walls failed following 
a whole wall rotation, i.e. clockwise rotation of 
the wall in the rig. However in wall 4 there was 
local crushing below the applied racking load but 
wall 6 which failed by diagonal cracking gave 
the lowest result. Consequently the results may 
suggest that when eliminating local failure, which 
should be the next objective in the test method 
development, the variability of the results may 
not be reduced to an acceptable level.

7. Conclusions

All of the test methods require some further de-
velopment to try to reduce the variability in the 
results. For the horizontal spanning test some 
bedding-in cyclic loading might be helpful and 
for the racking test a larger loading plate and 
higher pre-compressions should be considered. 
The bending capacity of the panels was similar 
when either vertical or horizontal and the dif-
fering strain behaviours in the 1.2 m x 600 mm 
elements used to make up the test specimens 
seems to suggest that some joints are more 
effective than others in ensuring proper plate 
like behaviour. Further testing is required to 
investigate some of these points further and to 
provide a more statistically meaningful database.

Fig. 3. Failure of Wall 3 under Horizontal Spanning, Note the Unit Failure 
and not Mortar Joint Failure.

Fig. 4. Load Versus Defl ection for Horizontal Spanning Panel, Test 1.

Fig. 5. Load Versus Defl ection for Horizontal Spanning Panel, Test 2.
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Fig. 6. Load Versus Defl ection for Horizontal Spanning Panel, Test 3.

Fig. 7. Load Versus Defl ection for Vertical Spanning Panel, Test 1.

References

[1] British Standards Institution. Prefabricated reinforced components of 
aerated concrete, BS EN 12602: 2008.

[2]  British Standards Institution. Timber Structures – Test Methods. 
Racking Strength and Stiffness of Timber Frame Wall Panels, BSEN 
594-1996.



<<
  /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 /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


