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Combustion Extension of Expansion Architectural Bond for
EIFS with BS 8414
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Abstract

The flammable exterior material installed on the outer wall of a piloti structure is a major cause of fire spread because such fires
are transferred in a short time, and they cannot be extinguished after ignition. An external insulation system is composed of various
materials; hence, individual fire safety must be secured for each component. This study performed the cone calorimeter and real-scale
fire tests of BS 8414 for the adhesives used in construction (e.g., adiabatic system). The heat release rate for the organic adhesive
was 17.5 MJ/m?, while that for the inorganic adhesive was 14.0 MJ/m?. The obtained results showed that only the inorganic adhesive
passed the tests.
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Table 1. Pilotis Building Presumptive Status by Region

o o Pilotis Building Presumptive Status

. . Pilotis Building .

City - Province Whole Presumptive Proportion Residential Non-Residential
Buildings Buildings

Nationwide 7,108,562 236,810 3.30% 200,588 36,222
seoul 612,345 46,608 7.60% 42,165 4,443
Busan 370,073 14,067 3.80% 10,622 3,445
Daegu 254,118 15,869 6.20% 14,286 1,583
Incheon 219,359 14,562 6.60% 12,206 2,356
Gwangji 141,642 5,754 4.10% 4,946 808
Daejeon 133,602 7,026 5.30% 6,153 873
Ulsan 135,314 10,712 7.90% 9,521 1,191
Sejong 33,480 1,303 3.90% 1,188 115
Gyeonggi 1,143,256 44,040 3.90% 36,559 7,481
Gangwon 401,350 5,353 1.30% 3,751 1,602
Chungbuk 381,976 6,751 1.80% 5,344 1,407
Chungnam 521,868 10,703 2.10% 8,826 1,877
Jeonbuk 444,066 9,127 2.10% 7,619 1,508
Jeonnam 635,312 4,817 0.80% 3,338 1,479
Gyeongbuk 802,961 18,583 2.30% 16,078 2,505
Gyeongnam 708,605 17,395 2.50% 14,561 2,834
Jeju 169,235 4,140 2.40% 3,425 715
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Fig. 1. KS F ISO 5660-1 Cone Calorimeter Apparatus
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Table 2. Material Size

Devsion Width | Length | Thickness | Weight

(mm) | (mm) (mm) ()

1 100.7 101.5 55.8 69.0

EDT Bond 2 101.7 102.5 56.1 66.2
3 101.6 103.3 55.9 69.2

1 101.9 101.6 55.0 60.0

ISO Bond 2 101.0 102.1 55.4 58.4
3 103.6 101.2 56.5 62.6
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Fig. 2. KS F ISO 5660-1 Test Specimen
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Fig. 3. Schematic for PF Board with EDT Bond

Fig. 4. BS 8414 Test Specimen
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Table 3. Material Composition and Content of EDT Bond

Material Composition Content (wt%)

Water 6-9
Acryl Emulsion 16-18
Rutile (TiO2) 0-1

Limestone 8-10

Dolomite 40-45

Silicon Dioxide 15-18
etc 1-5

Table 4. Material Composition and Content of ISO Bond

Material Composition Content (wt%)
Water 9-12
VAE (Vinyl Acetate-Etjylene Emulsion) 8-11
Silicon Dioxide 45-50
Portland Cement 25-10
etc 1-5
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Table 5. The Result of Cone Calorimeter Test

Cone Calorimeter Test Result
Test S 1 itoi 1 THR
est Sample
p Ignitoin Flame out (MI /mz) Fire Class
(sec) (sec) -
10 min
PF board with 1 49 274 14.9 Ordi
oard wi 2 34 323 12.8 rematy
EDT Bond (Combustible)
3 33 272 14.4
PF board with ISO ! 48 273 19.0 Ordi
oare Wi 2 43 364 15.4 rematy
Bond (Combustible)
3 48 275 18.1
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Fig. 5. HRR & THR Graph of PF Board with EDT Bond
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Fig. 6. HRR & THR Graph of PF Board with ISO Bond
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Table 6. Test Results According to BR 135

PF board PF board
Performance Criteria with EDT with
Bond ISO Bond
Start Temp. (Ts, °C) 27.7 24.5
Start Time (ts, min) 3:10 3:47
Internal Fire Spread Time 4:15 pass
External Fire Spread Time 7:25 pass
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Fig. 7. Test of EIFS with EDT & ISO Bond

158 St sts| =2, M19& 15 20194 28

Tt AlES 270l TR, i TgdAle] six) gt
gRIskA] Fakdth F713HZA(1S0)+= A s =
Ho] Y= = 15837 600 TE 2981A] ko,
W - 25 31 Fhlo] o] FolA|A] ek Ao dAdtslelth
Tha Table 62 F42A12] F-7oll whet X1 Aoha 21|
Al @4 oltt.,

Fig. 72 AlIZt Z33}ol] 2 AlFAE A2SElE YeRd
Zoltt. f71-3ZAE AHESHA-S W Level 298] %71 60
0Col =2 Al g9 7= AIgA AA =olo ¥
T gldo] St Aan ojuje] ARE 74 2530t} o]
Hlel] TS AR AlgAe] - oF 1940 Z3E
o= B3Il Level 27HA] 3to] Aut= s ¥ S22
L= WHalE YERA] 2git) o] e AJo]e PFH 9}
Freld e A5 =ol7] Y8l ARSS 7132
(EDT)7} W2A] A4go = 13| £F skA| Flo] o] Fof
7] "ol

HhHol| T3 ZA|1S0)e] 75 ZENE ARIE 9 A}
T FE ARG FIEEEC] AR EA oF A g
7} Add Aoz Ak

5 2 2

2 ATelMe A FVFke BRE TR 2 4]
He EfolR|E o Aol adaA B el Al Al
LA 07 AMERE FEA tie AXFTE Ttk
2L 3ot =l elA A shs 2= rE A gy} A
A A1 BS 84142 Rl @S St A9
getatalal Ai= o3t 2

tlo oftt

After 15 min (18:47) Suppression (30:00)



(1) ZZ=E2vE Al 243, 5L PF board ©EA] ol
F71ZA L} T HZAE o] 83t AlHS A&} s}
QI F Al BF F2EA AP vEE A
F1HZAE 17.5 MIm?, $-71742H071 14.0 MI/m?
2 UEhster, o] ztole 27] A7 Aol A
E3jsl] JHZ ok o Aele Al 2 9

A= o2 AeETh HEA Q] FRol met

FTEHETl zlol7) Aok s &<l

() 2ug A& A, F713-3 A= 78 5030
600 Coll =E3t¥ a1, &0 43 34 Hu=
WRstA S FRIsHA] Eatal A& Aldist
Aot T 1HRAE ARRRE 200 Coll = 3 Al3o]
== 1587 600 TS 34| 2kom, U] - 9
5 314 glo] o] Folx|A] 2 Ao AT
Y Aol A= rAI Rl ek 742 BAlskaL
AL GEA] Aol BeAIER] 2 Aol gk
A2 Qe Aotk HRA Y A5 27A HFollA
Soi7F AlRFE AEe] As) A4} Al Eol
2 AT3A] 7] w&ol Adlol] Z o0
o} b, s F A58 AHERA 9] H Rl
Asa TAH7|Fo] nidE ook Ao g AlRHTL

==
rod

@)

[e%

.

a
)=}

T

¥ £ e

¢

aAe| =2

2 ATE FENSE EAASATAE S deIAY
(18AUDP-B100356-04)°l <J3l F~3)=|AHHTh

References

BS 8414-1:2015+A1:2017. (2017). Fire performance of
external cladding systems. Test method for non-
loadbearing external cladding systems applied to the
masonry face of a building. British Standards
Institution.

BS 8414-2:2015+A1:2017. (2017). Fire performance of

external cladding systems. Test method for non-
loadbearing external cladding systems fixed to and
supported by a structural steel frame. British
Standards Institution.

Cho, K.S, Chae, S.U, Choi, J.H., and Kim, H.Y. (2017).
A study on comparison test for application of a
full-scale fire spread test method of external cladding
system of building. J. Korean Soc. Hazard Mitig.,
Vol. 17, No. 3, pp. 1-10.

Kim, W.J.,, Park, Y.J,, Lee, HP., Lim, S.H., and Kim, J.I.
(2013). A study on the toxicity analysis of combustion
gases of architectural
architectural adhesives. Journal of the Korean Society
of Safety, Vol. 28, No. 4, pp. 48-52.

Kim, M.G, Heo, J.P, Choi, W.S,, and Lee, J.S. (2017). Effects
on combustion of extruded polystyrene by organic

surface materials and

and inorganic adhesives. Journal of Fire Investigation
Society of Korea, Vol. 8, No. 3, pp. 35-51.

KS F ISO 5660-1. (2018). Reaction-to-fire tests ~Heat release
smoke production and mass loss rate — Part 1: Heat
release rate (Cone Calorimeter Method) and smoke
production rate (dynamic measurement).

Ministry of Land, Infrastructure and Transport (MOLIT).
(2017) Pilotis building presumptive status by region.

Ministry of Land, Infrastructure and Transport (MOLIT) &
National Fire Agency (NFA). (2017). High-rise
building fire safety measures.

Park, J.W., and Cho, N.W. (2017). A study on the cone
calorimeter evaluation method of sandwich panels.
Fire Science and Engineering, Vol. 31, No. 6, pp.
74-82.

Received November 19, 2018
Revised November 23, 2018

Accepted ] November 30, 2018

BS 84148 MB3 ATIHAAHS| ASBSHEHN Haihol 28 4T 159




<<
  /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


