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this page.
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Answer all nine questions.
Questions 1, 2, 3 and 5 should be answered in relation to the previously issued 
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Answer all questions.

Questions 1, 2, 3 and 5 relate to the p re-release material.

 1   (a) Think about the dwelling in the pre-release material
  Write down the material that each of the following is made from..

  1. External roof covering                          [1]

  2. Soffit                          [1]

  3. Windows                          [1]

  4. External finish to the walls                          [1]

  5. What type of material is used to fill the cavity                          [1]

 (b) The external walls of the houses shown in the Pre-Release Material are 
constructed from two skins of masonry construction, with a space between them.

  1. What is the name given to this type of wall construction?

[1]

  The two skins of masonry are joined at regular intervals to increase 
structural stability.

  2. What is the material used to make the components that join the two skins of 
masonry together?

[1]

  3. What is the correct name for these components used to join the two 
skins of masonry together?

[1]
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  4. What is the correct spacing of these components in walls?

   Horizontal Spacing mm                        [1]

   Vertical Spacing mm                         [1]

   Vertical Spacing at window or door jambs mm                        [1]

(c) As fuel costs continue to rise, homeowners are looking for alternative sources of 
sustainable energy. 

  1. What type of renewable energy source is shown in the pre-release material?

[1]

  Identify two alternative sources of renewable energy other than the one shown 
in the pre-release material and describe briefly how your two alternatives work to 
produce electricity or heating.

  2. Alternative source one                              [1]

   Describe how this source works to generate electricity or heat.

[2]

  3. Alternative source two                           [1]

   Describe how this source works to generate electricity or heat.

[2]
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2 (a) Using the attached pre-release material give the following internal room 
dimensions in millimetres.

  Some dimensions may need to be scaled.

  1. The length and width of bedroom 2.

   Length                      mm Width                      mm [2]

  2. Calculate the overall length of the dwelling at first floor level by adding the 
dimensions provided.

   Length                      mm [2]

  3. The length and width of the utility room.

   Length                      mm Width                      mm [4]

(b) Calculate the total floor area of bedroom 1. Show your calculations below.

                       square metres [3]

 (c) 1. What is the distance from finished ground floor to finished first floor level?

                         mm [2]

  2. How many individual 910 mm wide windows are required for this house?

                     [1]
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3 (a) List  two of the main functions of a foundation for the house shown in the 
pre-release material.

  1.                               [1]

  2.                                [1]

 (b) Describe the stages in making a strip foundation.

[4]

 (c) Describe how loads are transferred from the roof and first floor of the 
dwelling shown in the pre-release material. What provides the final support for 
these loads on top of the subsoil?

[2]

 (d) Why is it sometimes necessary to place reinforcement in a foundation? 

[2]

 (e) Why would you use a pile foundation in a domestic construction project?

[2]
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4 Complete a cutting list for the coffee table shown in Fig. 1.

 The table, apart from the top, is made from solid beech timber.

 All timber rails should have an additional 75 mm of timber added to their length, 
at each end, in order to cut the tenon joints. The beech timber will be finished with 
three coats of blue satin finish paint.

 The table top will be cut to size from 30 mm thick MDF sheets. 

 Each sheet measures 3050 mm long and 1220 mm wide.

 The MDF will be spray painted so no edging strips will be required. The table is 
shown in Fig. 2 without the table top and in Fig. 3 with the table top.
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Fig. 2

Fig. 3
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 The costs of the materials to be used in your table are shown below.

 The cost of 100 mm  100 mm square section beech timber legs is £12.72 per 
linear metre.

 Rails 100 mm  30 mm planed all round (PAR) beech timber is £10.96 per 
linear metre.

 MDF 30 mm thick costs £120 for a sheet measuring 3050 mm long and 1220 mm wide.

 You will be able to cut six table tops from one sheet of MDF.

 Remember to allow 75 mm each end of the rails for cutting out the 
tenon joints. 
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*20GCN2109*

*20GCN2109*

14227.05 ML
[Turn over

 Use this page for calculations where necessary.  [26]
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5 Fig. 4 shows an incomplete foundation detail which is to be used for the house 
shown in the pre-release material.

 (a) Complete the drawing in Fig. 4 adding the following details:

  1. The cavity

  2. Damp Proof Membrane

  3. Sand and cement screed
 [3]

 You should also draw in hatch patterns to represent the following:

  1. Hardcore

  2. Floor insulation

  3. Cavity insulation

  4. Outer skin of block work

  5. Inner skin of block work

  6. Sand and cement screed

  7. Foundation concrete
 [7]

 (b) Include labels from the list below:

  Subfloor concrete Hardcore

  Skirting board Inner plaster with skim finish

  Outer skin of block work Cavity insulation

  Floor insulation Damp Proof Course (DPC)

  Inner skin of block work Foundation concrete
 [10]
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Fig . 4
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6 Demonstrate knowledge and understanding of the methods used to reduce 
the environmental impact of modern quarrying practice under the 
following headings:

 Recycling / reusing of stone.

 Carbon footprint of materials in relation to their source.

 Minimise the adverse impact of quarry operations on the environment.

[6] 



*20GCN2113*

*20GCN2113*

14227.05 ML
[Turn over

7 Clearly demonstrate what you understand by the following terms relating to 
domestic stairs. 

 Riser

 [1]

 Tread

 [1]

 String

 [1]

 Handrail

 [1]
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8 Evaluate the likely  impact on an inner city community of the proposed development 
of a 10 000 seater sports stadium on the site of the local sports ground. At present it 
can only accommodate 500 people. The new stadium will cost £26 million pounds 
and take two years to build. The area in which the stadium is proposed is largely 
made up of 1950’s terrace housing. There is high unemployment in the area. 

 The developers of the stadium have agreed to construct cycle lanes in the area 
connecting to the nearby green way.

 Contract conditions were included to retrain the long term unemployed, and 
employing apprentices. 

 The proposed stadium will have a 10 m high wall around much of it’s perimeter.

 As part of your evaluation you should consider the following points:

   social benefits / concerns 

  regeneration of the area 

  employment opportunities during construction and post construction

  carbon footprint of the building during construction and when in use.

 Quality of written communication will be assessed in your answer.
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 [10]
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9 Fir st time buyers have recently received a surveyor’s report on a detached house 
which they hoped to purchase. The house was constructed in 1962 under very basic 
Building Regulations. The building condition survey highlighted the following issues.

  No cavity wall insulation.

  No roof insulation in the Bangor Blue slated roof.

  Single glazed softwood windows.

  The only way of heating the home is an open fire.

 Analyse the data and suggest possible ways of bringing the dwelling to an improved 
level of energy efficiency.

 Quality of written communication will be assessed in your answer.
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 [10]

THIS IS THE END OF THE QUESTION PAPER
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A copy of the pre-release information for this examination is included in the following pages.
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Scenario

A client has purchased a green field site in a semi-urban area. An Architectural Technologist has 
been appointed to lead the design team. The client will develop the site with a mixture of single 
storey and two storey house types. The following working drawings for a detached house type 
have been completed, receiving full planning and building control approval. 

The architectural style complements the surrounding area, matching existing adjacent 
developments. 

Specification notes for construction:

	 Foundations: Foundation depth and size to be determined by Structural Engineer where 
employed. Provide C20 mix with minimum crushing strength for foundations to be 25 N/mm2 
after 28 days. Depth of foundation to subject to local ground conditions but in all cases 
should be taken down to a firm bearing minimum 750 mm below finished ground level to 
protect from frost damage.

	 Foundation sizes:
	 100 mm wall – 450 mm × 225 mm deep
	 215 mm wall – 600 mm × 225 mm deep
	 300 mm wall – 600 mm × 225 mm deep

	 Walls: External walls in 300 mm cavity construction with 100 mm red facing brick outer leaf 
and 100 mm blockwork inner leaf. Provide 100 mm cavity with 100 mm Xtratherm Fulfil 
insulation to inner leaf. Wall ties to be placed every 750 mm centres horizontally, 450 mm 
centres vertically, 300 mm vertically at all openings and within 150 mm of opening. Provide 
horizontal and vertical damp proof course to all openings with minimum 25 mm high density 
polystyrene insulation where cavities close to prevent cold bridging. Blockwork inner leaf 
and internal walls to be 100 mm unless stated otherwise with minimum crushing strength of  
7 N/mm2. Inside of wall to be finished with 12.5 mm carlite browning and 3 mm hardwall 
plaster finish. Wall ties to be rawl RT2 stainless steel.

	 Provide DPC minimum 150 mm above finished ground level, lapped and bonded to floor 
damp proof membrane.

	 Ground Floor Construction: Solid ground floor construction of 100 mm sand/cement 
screed on 120 mm Xtratherm Hyfloor insulation board on 100 mm concrete SUBFLOOR 
(1:2:4) on 300 µm polythene DPM / radon barrier. 25 mm blinding all on well consolidated 
hardcore. Hardcore to be laid in well compacted layers of 225 mm to a maximum depth of 
600 mm. DPM to be of sufficient size to allow for upstand to be lapped and bonded to wall 
damp proof course (DPC).

	 Roof: Provide concrete roof tiles, with universal ridge tiles to match on 25 mm × 38 mm 
treated softwood battens on Kooltherm sarking felt (or equal and approved) to BS 747 on 
C16 kiln dried trussed rafters as indicated on structural roof plan/sections. Trussed rafters to 
be designed and manufactured by specialist with calculations to be forwarded to Building 
Control for approval prior to manufacture. Trusses fixed to 100 mm × 50 mm wall plate 
secured to wall at 900 mm centres with 30 mm × 6 mm galvanised straps. Cavity to be 
closed with 12.5 mm fibreboard. 

	 Provide 225 mm × 19 mm treated softwood fascia.
	 Provide 200 mm × 12 mm external grade plywood soffit.
	 Solar panels to be installed on the south facing elevation.
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	 Timber First floor: Timber first floor construction of 22 mm tongue and groove flooring 
grade chipboard on timber floor joists as stated on drawing. Double joist to be provided 
below first floor stud walls which run parallel to joist and below first floor baths/showers. 
Solid strutting to be provided below first floor stud walls which run perpendicular to floor 
joist. Floor joist spanning more than 4.5 m to be strutted by two rows of solid or herringbone 
strutting at one third span. Solid strutting to be at least 38 mm thick and at least 34 times the 
depth of the joist. Herringbone strutting shall be at least 38 mm × 38 mm but should not be 
used when the distance between the joist is 3 times the depth of the joist. Mineral wool to 
be in between joists on 1st floor.

	 Windows and doors: uPVC Plastic. Glazing to be double glazed with soft coat (en=0.20)
	 Low-E Argon Filled units with 16 mm glass spacing (minimum to U Value of 1.4) including 

safety glazing.

NOTE Students will require the use of a scale ruler during the examination.



Permission to reproduce all copyright material has been applied for.
In some cases, efforts to contact copyright holders may have been unsuccessful and CCEA
will be happy to rectify any omissions of acknowledgement in future if notified.

14227.11 ML



14227.11 ML





14227.11 ML





14227.11 ML





14227.11 ML





14227.11 ML




	14227.05 GCN21 Summer 2024 ML
	14227.11 GCN21 Summer 2024 ML


<<
  /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 /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 (None)
  /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


