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TEST REPORT

MAARS PRODUKTIE BV, PO Box 1000, NL-3840 BA Harderwijk, Metherlands,

A single specirmen of a *Mazrs Micro-ie 82mm’ steel faced plagterboard partition has
been subjected 0 a 185t in accordance with B3 476: Part 22: 1987, Clauge 5 ta desermine
its fire rzsistance performance.

The partition had cverali dimensions of 2973w height x 2860mm wid:h by 23mm
thickness and incarporaied & No. steel faced plasterboard pare:s zithier side of a stee!
framewor’ and amireral wool core. The lead af the specimen was lined with a 37mm
leg, steel U-charne! comgrizing two s:22 L-srofiles connested by spot-welded steel
strips and partly infilled with plasterboard strips. Additiona’ plasteritoard strips, 35mm
X 12.5mm hick, were located berwzer the studs at the head of the panition and gued
to the intemnal flangz an hotly sides of -hz fead rrack. The base of the Specimen was
lired with a 70mm leg steel U-channel: an adjustable, d3mm leg with return, steal U-
channe] and plasterboard infill. The restrained edge of the Specimen comprised two steal
L-profiles conneciad by spot-welded stzel strips, plasterboard infili and 2 36mm wids,
steef C-stud. The unrestrained edge of the specimen comprised 2 S6mm wide steel C-
stud. The stezl faced, gypsum parels wers attacha? to each face, supported aleng their
horizontal edges and fixed along their vertizal zdges, inr a stz clamp sted, Diown e
frll vertical height, each sids of the clamp studs were fixed twa strips of plasterboard,
The void of the partition was infilled with nominally 35 kg/m? density mineral fibre
insulation.

The specimen satisfied the performance requirements specified in Clause 5 of BS 476:
Part 22, for the {oilowing periods:

Integrity 70 minutes (mainmained)
Insulation ' 83 minutes

The test was discontinued after a pariod of 70 minutes,

26 fune 1907,

§ August 1997

This report inay only be reproduced in full. Extrazty gr ghridoements of reports shall nat be puilished without pernission of Wardngton

Fire Researeh Centra.

arrington
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PURPOSE OF THL TEAT

To determing the fire resistance of a specimen o a steel faced plastzrboard parition in
aceordance with B3 474: Par 22: 1987,

INTRODUCCTTON
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The partition was tested in accordance with Clavse 5 of BS 476: Pars 22; 1987 "Methads for
determination of the fire resistancs of ron-loadbearing elements of construction’, This test repont
should be read in canjuncrion with that Standard and with B3 476; Part 28: 1937, ‘Methods for
determination of the fire resistance of elements of cangtruction (general principles)”.

The partition was syrmetrical.

The speciman was judged on its eoility ta comply with the pecformancs criteria for integrity and
insulation, as required by BS 476; Part 22; 1987, Clause 3.

Certain aspects of saime fire test specifications arz open to ditferent interpretations. The Fies Tast
Swdy Graup has identified a number of such arzas znd has agreed Resolutions which define
common agreemsent of interpretations between fire test [aborataries which are members of the
Group. Where such Resoluwtions are applicabia ta this st they have been followed,

The test was conductad an the 26 fune 1997, ar the request of Maars Produktie BV, the sponsor
of the rast.

The test was witnzssed by Mr. J. Juseph, a representative of the sponsar of the test.

SPECIMEN CONSTRUCTION

A comprehensive description of the test construction Is given in Annex A. The descriptien is

based on a detailed survey of the specimen and information supplied by the sponsor of the test.

The specimen was stated to have bean manufactured by the sponsar.

The specimen was sugplied as companents by the spanser during week commencing 23 Tune
1997, Wamington Fire Research Centre was not involved in any szlection or sampling
procedures of the specimen or any of the components of the partition.

The partition was installed into a 3m x 3Im internal agening of a steel reinforced concrete restraint
frame. Installarion was canducted by representatives of the spansor during wesk commencing
23 Tune 1997,

i SAFETY ¢

arrint,rron

resoarch

CONSULTAARY »TESTIKD

[F)



T e

Ttop li

Mol Doimat D]  WEAT  IEEEH WSEEN
4=

- [r— it | r— [F=5E T kil

1121

UlseEMUD MUDULHRES =+ 47 MU 2=

WARRES No. R13383
Page 3 of 30

NSTRUMENTATION AND MEASURING FQUIPMENT

4.1

.4

4.6

L)
fud

(=]
b

The itstrumentation was pravided in aceardance with the requirements of the Standacd,

Mine rermazauplas distributed overa plane 130 mm from the surface of the test canstructian,
ware provided to monitar the fernperaturs of the furnace atmosphere.

Pressure sensors were providsc within the furnace to monitar the furnace pressura.

Thermoca.iples were provided to monitor the temperziurs of the unexpesed face of the specimen
a3 foliaws;

441 At five positions, one approximately at e ceatre of rthe partitior and one at
approximazly the centre of sach quarter section of the aartitiar. (Thermocounles 10 o
14)

442 Arfive positions on the surface of the partition, one at approximately mid-keight on the
restrained wertical edge, one at the o of e central vertical joint ore ar the
approximate mid-paint at the top of the rmiddle panel, one at the head above the right
hand side vertical joirt, one ar approximately two-third heizht on the right hand side
vertical joint {Thenmocouplzs 15 ta 19)

443 The locations and reference aumbers af the variaus unexposed surface thermocouptes
are shown in Figure 1 of Annex A

A roving thermecauple was avairable to measure tempecateres on the unexposed surface of the
specimen at any position whick might appear [a be hotter than wemperatures indicated by the
fixed thermocouples.

Cotton pads and gap gouges were available to evaiuata the impermeabilizy of the specimen to hot
anses. '

CENDURE
The 25t was conducted in accordance with the procedure specified in BS 476: Part 22: 1987,

The furnace was sontrolled so that ieg mear temperatura compliad with the requirements of BS
476: Part 20: 1937, Clavse 3.1.

After the first five minutes of testing and for the remainder of cthe test, the furnace pressurs was
controlled ¢o that it complied with the requirements of BS 474: Par: 20: 1987, Clause 3.2.2. The
calevlated pressure differential relative to the laberatory atmosphere at the top of the specimen
was 17 {£7) Pa.

Throughout ihe test the temperatures indicated by the thermacouples provided 1o monitar the
furnace and the specimen werz continwously maritored and were reearded at one minutes
intarvals. i SOFETY <

w¥

]

The thermocouples rel‘errgﬂ\' ’ }Lﬁﬂgf%‘tﬂ determing the mean furnace temparalure.
u ]F
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712 Insulation - [1is requirsd that the mean tem gerature rise of the unexposed surface shall
not be greater than 140°C ard that the maximum temperacure rise shall not be greater
than 180°C. frsulation Tailure also occurs simultaneously wilh integrity failure, These
requiremnents were satisfed for a period of 63 minutes. Failure was due o a temperawrs
rige greater than 130°C being recerded. by a surface thermocouple at the top of the
seriral vertizal joinc

CONCTUSTONS

3

Aspecimen al 2 "Maars Vicro-ling 32mm’ st2el faced 2lasterboard partizion wita 2 mineral waal

core a3 been sucjectad o a five resisterce et in accosdance with BE 476 Parm 22: 1937, Clauge
3.

The specinen satisfied the secformance requirements seecifiad in the Standard for the periods
stated belaw:

Integrity 70 minwses (maintaingd)
Insulation 'B3 minwres

The tesr was diszorcinued after o period of 70 ninutes.

LIMITATIONS

9.1

The rezulis relare only to the behaviour of the speciman of the zlerment of construetion under the
particular conditions of test. They are rat intended ta be the sale criteria for assessing the
potential fire performance of the glement in use, nor do they reflect the actual behaviour in firss,

The test resulis relate only to the specimen tested. Appendix A of BS 475 Part 200 (987
providas guidance information on the applicatian of fire resistance tests and the interpretation of
rest data. Application of the resuls to specimens of different dimensions or incorporating
different components should De the subject of a design appraisal.

REVIEW

10.1

I, PIRKIS
! Technical Assisant Manager, Redhill Centre

] Diare :

The specification and interpre:ation f (ire *est methods are the subject of ongoing develspment
and cefinement. Changes in associated legis ation may alsn accur. For these reasnns It 15
recommendad thac the relevance of st reperts over five years old should be considered by the
user, The laboragory that issued the report will be able to offer, on behalf of the legal owner, 2
review of the proceduces adapted for a particuler test to ensure that they are censistent with
clerent practices, ard if required may endorse the test report,

Responsible Cfficer ' Approved

- N.in,

N.T. Rowqn
/i~ R.J WILLIAMS

For and on behalf of
WARRINGTON FIRE RESEARCH CENTRE

8 August 1997,

Arringion
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3.8 The thermocouples rafarred o in o4, were used to determine the mear Empsratare af he
unexpesed surface of the spezimen and compliznee with the mean vnexcesed Mes wmperaryre
rize eriterion of the Standard.

57 The thermocoupies referred to in 4.4.] and £.4.2 wzre used 2 determine comaliance with the
rraximum unexposed face temperamre rise criterion of tha Siandard, The roving ikermocouple
was alsn used, if considersd approprizie, o determing campliance with this criterion,

3.3 Tre cotion pads and gap ganges were used, |f considerzd appropriate, to deternine eompliarce
with the integrity critecion of the Standard. The occurrsnce of any sustainad flaming on the
unexposed surface was also recorded o detenning camplianee with this criterion,

. . The deflection of the partition a1 specified positions was measured at selected times during the

N tast.

. TEST DATA AND INFORMATION

4.l The Ffollowirg dara, which was recordad during the izst is given in Annex B

6.1 Mean femaee temperatore, togather with a comparisan with the speeified
temperature/time relationship specifizc in the Standard.

6.1.2  The mean and max‘muom temparatures recorded by the thenmaocouples fixed to the
unexposed corface of the specimen.

€83  Theinternal furnoce pressure a8 measured G0 mm fram the top of the furnace.

6.1.4  The deflection of the partition at specified positions.

6.2 A sumumary of the observations made on the general bzhaviour of the specimen is given in Anmex
C.

6.3 Photographs taken of the specimen befare, during and after the testare given in Annax 0.

6.4 The ambient air remperature In the vicinity of the test canstruction was 15°C at the start of the

test with vary liftlz variation during the test.

6.3 The test was discontinued after a pariad of 70 minutzs at the request o the sponsor.
7 EVALUATION AGAINST ERFOR CEC ERIA
7.1 The performance of the specimen was judged against the following criteria of BS 476 Part 20:
1987: '

711 Integrity - It is required that there is no caliapse of the specimen, no sustained flamiog
on the unexposed surface and no losg of impermeability. These requirements wers
maintained for 70 minutes Je for the duration of the test.

gk EAPETY
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ANNEX A

TION OF TEST CONSTRUCTION
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SERCIFICATION OF THE TEST CONSTRUCTION

GENERAL DESCRIPTION

The specimen was of a “Maars Micra<lire 82mm’ steal faced plasterboard parcivion wits a moreral woal core.
It was built inte a 37 x 2 irzmal odening of a steel reinforced carcrate restraint framsz.

o SCHEDULE OF COMPONENTS

(Referto Figures | to 3)
(Al values are nominal unless stered otherwiss)
(A1l references ore os stated v the sponger)

("L ]

L

Panels: 0.8mm thick stezl nanels, owarall dimensiors 2910 mm high x 900 mm wide, with an innar
laver of 12.3mm thick plasterboard, type “LAFARGE GIPS-DZ-DINIZLE0 DIN 4702 23/5697
SPAILAZS QA2 AZ W FMPA 3W 02:09", adhered ‘o rhe steel using a PVE based plue. Vertical
edges ol tha panels comprised a prefiled flangs which clamped 0 the flangs of e ¢lamp steds an
both sides of the padition, A 20wt gap was 1&f beeween (ve Pange and plasterboard inner layer over
the entive vertics) ['2ight of the panels o acenmmoedats the clamp stud. Tha tap and batom. adge of
the ponels possesszd a Jdmm return to accommodats OxIngs to the head and floer track. The
plasteroard inner laysr was also absent in the top and bocom 10mm af the panels.

lnsulation Core: 1200mm x 600mm x 40mm thick Rackwoal slabs, ‘type 201" measored density
32 3kg/m?; excending in, and supported By, the C-studs and elamp sruds; adhered to the Sack of the
wallboard on the fire side.

Ciamp studs: steel stads with everall dimensians 32mm x §0mm « ¢.9mm thick forming the fmming
for the panels; slotted into stesl stud exensions at che head ard Base to accommaodats positioning in
the head and floor track, The panel edges are located ita the gap within the flange of the clamp sted.
The sted is mace up of tva stez] sections, spet-welded together, The'web of the stud is slomed over
it full height and infilled both sides with | No. 42mm x t5mm thick plasterbgard siriz. An
additional plasterboard strin, 37mm x 12.5mm thick wis alse located each side of the snrd down the
full vertica) height. The plasterboard strips were clamped to the stud borh sides, via 30mm x 32mm
x Imen thick stesl holding strops screwed ivto the siud using 39mm long seli-dritling cross-head
screws at appraximataly 470mm centres.

Stzel stud extension: comprising 2 U-sactign, {27mmn flange x 43mm web}, with a locating slot part
way down both fanges, and an integral toor, 32me X 40mm x 1 6mm thick. The foot section was
located in the perimetar head/base wrack and the clamp stud pushed inta the lacating slots of the U-
sectior,

Galvanised steel C-studs: 36mm % S6mm x 34mei x 0.5mm thick and a Tmm cetum, averall
dimensions, used as the vertical perimeter framing for the partition system; two service cut-onts at
300mm centrss and with knurled Aanges. At the frez adge, the panals were screw fixed, each side,
(o the C-stud ar a minimum of 200mm and an average of 300mm centres using drywall serews. »\_t
the resTained edae the C-stud was serew lixed shrough the plasterboard layers and wall mack, inte the
restraint frame, :

Steel U-channal (Foor rack): overall dimensions 32mm x amm « 1.3mm thick, used a5 & perimecer
channal alang the bottom edge of the paciton syasm: becded on three layers alf Pramat board.
Infiiled with one sirip of $.3me thick plasterboard and securec w tha test frame with NE§ x BOZ
Fischer frame fixings,

arrington
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SPECIFICATION OF THFE_ TEST CONSTRUCTION - Continned

Adjustable floor track: comprizing a U-channe| o dimensiors 35mm x 43mm % 1.25mm thick with
an integral L-shaped Aarge 2ach side; sicting wichin the flece channe! aleng the bostem edae of the
pactition; slots into the Aoor U-channel and infilled with 3 Me. layers of 12.5mm thiek asterbaard
to creare an agjustable Aoor track. The botom edge of tie steel faced, piasiarboard pane.s sat on the
L-shzped flariz=, Yorl sides of the adjustable (lzer tagk, and vere screw fixed throgh the track inte
the retumed Range at the base of the stee! ficed, plastersoard panzls.

Stezl ead treck: comprising 2 Mo, L-section angles of dirensions 37mm % 20mm x 0.3m: thick,
connectad 7y strips of galvanised swesl, spat-welded o sach angle; used as the perimeter channal along
the tap edae of the pasition syscem. Infilied with 3 Na. Jayvers of 12.8mim thick plasterboacd which
were secured by <3mm x 20mm x [ mm thick me:al strips, fixed through the plasterbeard and track
into the restmaine frame wsing 60 x Gmm djametar screws, The rack was secured ra the test frame with
40 x 3mm diareter serews threugh the L-zection angizs.

Steel retaining Grackets: 3Gmmm x 25mm x Irem thick; provids support for anging the stesl faced,
plasterboars panzls along the top edges, Tha krackais were serew fixed o the fAangz each side of the
head track wsing 2 No. | 8mm long self-drilling screws and located at 430mm centras.

Srzel wall track: comprised 2 Mo, L-sectian gngies of dimensions 23mm x 30mem x 0.5mm Shick,
conneeted via [Qmm wide galvanised steel strips, spet-welded to the angles ac epproximatsly 780mm
ceneres. Infilled with 2 Ne. layers of 12 3mm thick plaseerboard and 2 C-stud; used as tha vertical
channel o the restraint frome along the fixed edge of the partiion. The wall track was secured to the
test frame with ™6 x 60Z Fischer frame fixings through the L-section angles. At :he fixed adge, the
panels were clamped betwezn an inlernal C-stud Fmm x 36mm x Sémm x 33mm % 0.3mm thick
(heddsd on 2 Na. |2.5mm taick plasterboard swips) and the flange of the wall track, A C-smd alse
veeumed at the unrestrained edge af the partition.

Plasterbazrd strips: [ 2.3mm thick x 30mm wide strips, uzed as a channel infll at tha head, base and
fixed 2dge of the partrion: 3 No. strips in the head and floar track and 2 Wo. swips in the wall track.

Promat boards: the floar track was bedded on thres layers of 13mm thick Promar Calcinrg Siifcatz
board: glued ta each other and the tast frame, using Promafix K34 adhesive.

Feam tape: 2 Mo.3mm thick by Omm wide setfadhesive strips around the peeiphery of the partitien,
except the free edoe, sandwiched berween the steel tracks and the restraint frame/Framar wallbeard.

Screws: 3 Mo x 13mm long, fixing the head of the middle right panel an the nen-fire side to the head
track at approximarely 230mm centrzs.

Fromafix K34 ad=esive: used as a perimeter sealant at the base and head of the partition.

Folded metal strips, approximately 25mm wide x 23mm high; 2 Na. fixed at 480mm centrzs te the
bage of ane panal, on the firz side, using | &mm leng self-driliing screws: returned edge hooks aver
the floor track.

Plasterboard strips, 33mm x 12.5mm thick, located babween the studs at the head of the partition, gloed
t0 the internal edge of the Fange of the head track, both sides of the partition, using Promafix K84
adhesive.

WrFIRgion
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ANNEX B

DATA RECORDED DURING TEST
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FURNACE TEMPERATURE/TIME CURVES
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TABLE 1

variation batwesn specified and actual time Lempsiraturs CUirve.

— |
I TIME[|B.8.478|ACTUAL [AREA UNDER|AREA UNDER
: FURNACE|| FURNACER2TANDARD  [ACTUAL :
f TEMR. [TEMP. |CURVE CURVE | PERCENTAGE | PERCENTARE
: |DIFFERENCE[ TOLERANCE
minsl| Deg C Ceg C Deg C min [Deg C min { + Gr -
K !
10 2¢ 22 _ t
1 349 460 4
2 445 476 ;
3 502 511 }
4 544 546
5 §76 580
& 603 512 |
7 628 §17 i
8 645 £40 |
9 663 658 _ +
i 10 678 573 £307 S458 2.9 1€ :
i 12 70E 701 , ;
14 728 72
16 748 744 f
i 18 768 | 78 :
| 20 781 174 ;
2z 7386 797
2 £08 8o7
26 820 827
28 831 842 ;
3o 842 854 15488 15473 -0.1 10
i 35 g8s 873
i 40 888 888
et 902 307 .
‘ES ] 50 9186 821 ?
{ 55 932 533
| 80 945 845 |
1 65 957 356 |
j 70 968 368 [ 56545 36670 0.4 g
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SURFACE THERMOCQUPLE TEMPERATURE/TIME CURVES
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FURNACE PRESSURE/TIME GRAPH
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TABLE2

Deflection of the partition during testing

Time Delection measurements at poinis
{minutes}
A B C D E F G H
0 ] ] 0 0 0 { ]
10 3 3 48 49 dat 40 38 3
iD 9 7 94 93 93 o3 .59 3
13 [ - 105 124 125 : 118 117 i13 [1
di - 100 123 124 114 114 110 13
. 30 - 110 119 TR 88 12 107 9 |
| 60 : we | n7 | no font | owo | owr | o2z |

A negative value indisaes deflaction away from the furnace
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ANNEX C

OBSERVATIONS MADE DURING THE TEST
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ORSERVATIONS MADE DURING THE TEST

The follpwing absecvations were made during the test by Warrington Fire Research Centre

E - Observations from exposed side
U - Observatians from unexposed side

Fanel (A} - Panel adjacent ta ths fixed edgs.

Panel (B) - Middle laft panel as viswed from non-fire side.
Panel (Y - Middle right panel as viewed from non-fire side,
Pare! (DY - Panel adjacsnt to the free eége.

Time

mins

o]

26

03

03

|2
L

Qhservatignsg

B2eg

00 The tast is started.

| iy Smokefstzam is emitting frem the top adze of the pazels and along e fres ede.

0a U Srmoke/steam is emitting fram the vertical joiat in the centre of the pactibion and the boftom
edge of panel B.

an W] Smioke i3 startiag to emit frem both the left and right band side vertical jaints, wililat the
emission of smoke from the bettam of panel B has geased.

0G |5 “aisture can be seen leaking from the bortom adge of the panels.

Hy G Snjckefsizant emission is increasing from the vertical joints 1nd head of the partition.

oo U Smeke is emitting from the bottom comers of tha partition.

0o U Discolouration is evident along the head frack.

0g u A rap is starting to develop along the vertical joint between panels C and D, which is
approximately 4mm wide at the mid-height posirion.

aa u Displacemanc of panel A away from the perimster channel is evident along the fixed edze.
Localised tuckling of the surface is evident on panel A around the position of thermacouple
15, which has ereated & Tmm wide gap between the panel face and the perimerer channel

M) U The gan seen at 16 minutes has increased and is now ppproximately Smm wide alshe mid-
heisht position.

00 L The gap seen at 17 minutes is increasing, with the panel face disconneciing from the
perimetar channel and inner layer of plasterboard, and bawing ourwards by a distance of
25mm.

v U Localised cistartian is evident at the fres edge.
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ORSERYATIONS MADE BURING THE TEST - Continugd

Cibgervations

Billowing smole is emictng from the gap szzn oo 24 minuies. A Jiscolocration spor is
forming at the bottom right come: of pansl B,

A uap is developing alang the vertical 'girt between paznels B and . whick ‘s anproximately
dmm wide at the mid-heizghe position,

The plasterooard layer within the gap seen 6024 minutes, is starting te distonnest irom the
pEirimeter channel.

Discalouration is starting o ocour at the top of the vertizal jeints.

Hissing/spiming noizes can be heard at i dottem scze of the specimen. A discalouratian
soot s evident ot the sottem laft corner of pans:

Localised distartion is accurring at she top left comszr of penel € dus to expansion of the
panzis ar the head of the parition. Glowing is visible within the gap in the right hand side
vertical joint al che mid-height position.

Discalouration is increasimg along the tap Ralf of the central and right hand side vertical joints

Discolourarion is starting along the bomor edge of peaed D, A temperature rise greater than
|80 deg € is recorded by thermacaupie Mo, 16 at the top of the cantral vertical joint.
Tnsulation failure is desmed to have gesuwrred.

Localized buckling is oecurring across the panel face at the top of panal B and 2
diseolouration stain is spreading acrass the surface at this position.

A discolouration stain is evidant on panzl A, adjacent Lo the gap seen at 24 minutes.

Discalocration is eccutriag on the perimeter chzonel at the fixed edge of the partitian.
Charring/zlowing of the plasterboacd inner layer is visiale within the zap seen at 24 mimutes.

The test is terminnted at the request of the spansor.
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ANNEX D
PHOTOGRAPHS
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PHOTOGRAPHS

- Expozed aurface af the parttion prier to iestirg.

- Lnexposed surface of the partition after 20 minuees of sting.

- Linexposed susface of the partitien after 40 minutes of Lesting.

- Luexposed surface af the parition afizr 61 minutes of testing.

. Unaxpesed surface of the partition at the £nd of the test,

- Close up view of tie exposed surface of thz goctiton at the end of the test, looking at the nead
track.
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Plate 3
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Platz 5
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TEST REPORT

WARRES Mo R13380
FIRE RESISTANCE TEST IN ACCORDANCE
WITH BS 476: PART 22: 1987, ON A
STEEL FACED PLASTERBOARD PARTITION

CONSULTANCYeTESTING

Trowers Way, Radnill, Surzy Rk 2JM Tal: 01717 779495 = Faxi Q1737 734044

me Lublbim L R s et N N - ) TR VR - . —




T e 11:14

§

Lo

TEST SEONSOR ¢

SUMMARY :

DATE OF TEST :

REPORT IS

I

UlseEMUD MUDULHRES =+ 47 MU DZE

RES No.R!3580
Page 2 of 30

TEST REPORT

VIAARS PRODUKTIE BV, PC Box 1020, NL-3340 2A Harderwijk, Netherlands.

A singls speciman of 2 *aars Mizro-ling 32mm’ stesl faced plasierbeard partition has
seen subjected o a test in aczordance with 38 476 Part 22: 1987, Clzuse 5 o determine
it fire rasistance performance.

The partition had overa’l dimensior.s of 2993mm height x 2981mm width by 83mm.
thickness ard ncorporated 4 No. steel faced plasterdoard panels zither side of a steel
framework and a mineral wooi eore. The head of the specimen was lined with a 57mm
leg, steel (-channel partly infilled with plasierboard strips. The base of the Specimen
was lined with a 70mm leg stzel U-channel; an adjustable, 45mm leg with return, stzel
U-channe! and plasterboard infitl. The restrained adge of the specimen comprised an
#5mm wide, stzel U-channel, plasierbaard infill and a S6mm wide, steel Cestud, The
unreslrained edge of the specimen comprised a 38mm wide steel C-stud.  The steel
faced, gynsum pansls were attached to each face, supported aleng their horizontal edges
and clamped along theit vertical edges, into a stezl clamp stud. The void of the pamtmn
was infilled with nominatly 35kg/m? density mineral fibre insulation.

The specimen satisfied the performance requirements specified In Clause 5 of B3 47’6
Part 22, for the following periads:

Integrity : 37 minutas
Insulation 1 37 minutes

The test was discontinued affer a period of 58 miputes.

23 June 1997,

?;Augusx 1597

This resort may oaly be reproduced jn full. Extract; er abridgements of ceports shall not be published without permissian of Warington

Fire Research Cantes.
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FUREQSIE OF THE TEST

[ To cetermine (e fire tesistance of a specimen of a steel faced plistertoard 2amiton in
accordznce with 33 476: Pan 22; [987.

INTRODUCTION

2 The partizian was wsted in sceordance with Clause 5 of B3 476: Part 2% 1957 'Methods for
determination of the Fire resiszanee of non-loadhearing elerents of constructior'. This test repors
should be read in canjunction wish that Siarderd amd with BS 476 Part 20: 1987, "Methods for
determination af the fire resistance of elements af canstruction (generzi principles).

232 The sartition was svmmetrical.

2.3 The specimen was judged on its ability 1o comply with the performance criteiia for integrity and
insulation, as recoiced by 88 476: Part 220 1987, Clause 3.

2.4 Certain aspacts of some fire test speciﬁcacieﬁs are open to different interpretations. The Fire Test
Srudy Group has identified a number of such zreas ard has agreec Resclutions which define
comrmon agresment of interpretations between fire test laborataries which are members of the
Group. Where such Resolutions are applicabie to this test they have been followed.

15 The test was concucted on the 25 June 1997, acthe request of Maars Produstie BY, the sponsor

of the test.

28 The test was witnassed by Mr. 1, Joseph, & repeesentative of the spensar of the test.

TEST SPECTMEN CONSTRUCTION

31 & camprehensive description of the test construction is given in Annex A. The description 15
hased on a detziled survey of the spacimen and information supplizd by the sponser of the rest.

3.2 The specimen was stated o have heen manufactured by the sponsor.

33 The specimen was supplied as components by the sponsor during week commencing 23 June
1997. Warrington Fire Research Centrs was not involved in any selection or sampling
procedures of the s]:emmen or any of the components of the partition.

14 The partition was installed into 3 3m x 3m mtemal apening of a steel rein *brced conzarate restraint

frame. Instalfation was canducted by representalives of the spﬂnsur during wesk commencing
23 June 1297,
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INSTRUMENTATI

4.3

4.5

4.5

The instrumentation was proviced in accardance wilk tke requireners of the Standard.

MNing thzrmocouples distziboted over a piana 00 mm from the surface of the test eonstructian,
wers provided to manitor he temperature of the furnece aimoszhera.

Pressure sansors were srovided within the fumnace to menitor the furnace prassuse.

Thermocouples ware providad o monior the emperature of O crexpesed face of the spacimen
ag Tollows:

¢.4.1 At five positions, one approximately at he centre of the partition and cre ai
approximately the cantre of each quarter sectian of the pactition. (The-mocoupies (0 to
143 :

4,42 At five positions on the surface of rhe partition, ane at the tap of the l2f: hand verical
jeint, one at the approximate mid-paint at she top of the middle panel, one o0 the head
above the midals vertical joint, one at apnraximaiely two third height on the middle
vertical jeint ard ome at approximately mid-height on the reatrained vertical sdge.
(Thermocouplss 13 to 19)

4,45 The locations and teference numbers of ths various unexposad surfacs thermocouples
are shown in Figure 1 of Annex A,

A roving thermacouple was available to measure temperatures on the unexposed surface of the
spacimen at any position which might appear o be hoter than temperatures indicated by the
fixed thermocouples.

Caorton pads and gap gaupges were avallable to evaluate the impermeahility of the specunen to 1ot
gases,

TEET PROCEDURE

31

52

533

5.4

The test was conducted in accordance with the procedure specified in BS 474: Part 22; 1987

The furmace was cantrolled sa that #s mean temperature complied with the requirements of BS
476: Part 20: 1987, Clauze 3.1.

_ After the first five minutes of resting and for the remaindar of the test, the fomace pressurs was

controlled 50 that it complied with the requirements of BS 476: Part 20: 1987, Clause 3.2.2. The
calculated pressure differential relative to the laboratory atmoesphers at the top of the spacimen
was 17 (=2) Pa.

Throughout the test the temperatures indicated by the thermocouples provided to monitar the
fumece and the specimen were continuously menitored and were recorded at one minute
intervals. . '

The thermocaousles referrad to in 4.2 wers vszd ta determine the mean furnace ‘emperature.
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3.6 e thermocougles referred to in 4.4.1 were used (o determine the mean temperature of the
unexpased surfacs of the spesimen and compiiarce with the mean rnexpased face termperature
rise criterior of the Standard,

57 The thesmacouples refzrred to in 44| and 4.£.2 weare Us2d Lo cetarnine compliancs with the
maximum anexnosad face lemperature rise criterion of the Standard. The roving thermocouple
veas aiso Jused if corsidered approoriate, to determing compliancs with this criterien,

5% The cotion pads and gad gaugss were used, iT considered aporapriats, o delerming compliancs
with the integr'zy criterion of the Standard. The occurrence af any susiained faming on ihe
umexposad serfaee was alsc recordad to determ:ing compliance with this criverian.

3.9 The deflaction of the aartitien at specified positions was measured at selacted times during the
IESL.
G. TEST RDATA AND INFORMATION
a.1 The following data, which was recorded during the test, is given in Annex B:
6.1.1 Maan “urnace iemperatire, fozether with a comparison with the specified

temparature/time relationship specifisd in the Standard.

£12 The mean and maximum remperatures recarced by the thermocouples fxed to the
unexposad surface af the specinen.
.13 The intemal fumace Hressure a3 measured 600 mm {rom the top cf the fumace.
6.1.4  The deflection of the partition at specified positions.
6.2 A summary of the abservations mace on the general bebaviour of the specimen i5 given in Amnex
C.
63 Photographs taken of the specimen before, during and after the test are given in Annex D,

6.4 The ambient air tempatature in Lhe vicinity of the test construction was 13°C at the start of the
test with very litile variation during the test.

4.5 The test was discontinued afrer a period of 58 minutes at the request_of the £ponsar, .
7. EVALUATION AGAINST THE PERFORMANCE CRITERLA
N The performance of the spem:men was iudeed against the following eriteria of BS 476: Part 20:
1957:
7.1.1. Integrity - It is required that there is no collapse of the specimen, no sustained flaming

an the unexposed surface and no Joss of impermaability. These requirerments were
satisfied for 57 minutes. Failure cecurred when a cotton woal pad applizsd at the head
of the middle left panel was observed to de glowing.
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7.1.2  Insalation- [t is requisd thetthe ==~ ternperifare Tise of the unexpased surface shall
not ke grester fyor ;WL oo maximuT Emperaiore rise shall not be greater
flgars V0 I Tio0 TLIMTE g LTITE sialtanegusly with integrity failure. These

* rpqunanisnts ware satisfied Tov a pariog «f 57, inutes. Falure was due o a tampemturs
rise grzater than 15307 heing recorced, by the suwriace thermocouplz at tha ton ol the left
[and vertical jaint,

% CONCLUSTIONS
a1 A specimer af a “Maars Micro-line §2mum’ stesl faed plasteraoard partition witk 2 mineral wool
cara has bean susjeced to a fire resistance test i aocordance with BS 476; Par 220 1987, Clause
g2 The specimen satiziied the pariormaree rerjuirements sagcified in the Srandard for the perinds
stated nelow:
Integrivy D37 minutes
Insulation ; 37T minutes
The test was discantinued after a pericd of 58 minutes.
9. MITATTIONS
9.1 “The results relate only to the behavieur of the specimen of the element of canstrucrion under the
particular conditians of test. They are not intended to be the sole criteria for assessing the
notential fire performanee ef the element in use, o do they reflect the actual behaviour in fires.
9.2 The Lest results relate only to the specimen tested. Appendix A of BS 475, Part 20: 1987
provides guidance information an the application of fire resistance tests and the interpretation of
test data. Application of the results to specimens af diffarent dimensions or incorporaing
different components should be ihe subject of a design appraisal.
10, REVIEW
10,1  The specification and interpretatien of fire test mettods are the subject of angoing development
and refinement, Changes in associated legislation may also occur. For rhese reasens it Is
recommended that the relavance of test reports gver five years old should be considered by the
nser. The taboratory that issued the report witl be able o offer, on behalf of the legal ownsr. a
review of the procedures adopred for 4 particular test 10 ensure that they are consistent with
current practices, and if required may endorse the rast regort.
Reépggsihle Officer A ved
D. PIRKIS T WILLIAMS
Technical Assistant Manager, Redhill Centra
For and on behalf of

WARRINGTON FIRE RESEARCH CENTRE

Date ;% August 1997
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ANNEX A

SPECIFICATION OF TEST CONSTRUCTION
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SPECIFICATION OF WHeE ., . e .

GENERAL DESCRIPTION

The specimen was of a *Maars Micra-ling 82mm’ steel facec nlasterbozsrd partition with a mineral wool core.
It was built inta & 301 x 3m iniesaal cpening of 4 stee} reinfarzed sonera:2 resteaint frame,

SCHEDULE OF COMPINENTS

{Tefer 1o Figures 1 to 3}
(All valoes arg naminal unless stated othervise)
(Al refzrznces are as staizd by the spensar)

Panels:0.8mr thizk szl panels, overall dimensions 2919 mm tigh = 000 mm wide, with an inner
layer of 12.5mm thick plasterhoard, type “LAFARGE GIPS-DZ-DINISIED DIN 4! 02 23497
SPAILAZS GKBI12.5 A2 W FMEA BW 03:00", adhered to (ne steel using a PV B hased glue. Vertical
edzes of the panels comorised a prefiled flange which clampad inte the flange of the internal ¢lamp
studs om both sides of the patticion. A 20mm gap was |eft berween the flange and olagtarbozrd nner
layer aver the aatice vertical height af the panels o accommodate e clamp stuc. The top and battam
edee of the panels possassed a 10mm renum to accarnmaodate fixings © the head and Paar wack. The
plasterboard inner laver was also absent in the top and kattom 1Imm of the nanels.

Z. Insulation Core:1200mm x £00mm x 40mm thick Rockwoal slabs, “tvpe 2017, measured density
32.3%g/m?; extending in, and supparted by, the C-studs and doubls clamp atuds.

Clamp stud: steel suds with overall dimensions 32mm x 80mm x 0.9mm thick forming the framing
for the panels; slotted into steel sted extensians at the head and base to accommodale positianing in
the head and floor reck. The parel ecges are lovated inte the gap within the flange of the clamp stud.
The stad is mads up of pvo steel sections, spot-welded ogether. The web of the stud is sloded aver
its full height.

ek

4. Steel stud extension: camprising a U-section, (27mm flange x 43mm web), with a lacating slat part-
way down both Danass, and an integral foot, $2mm x 60mm x | mm thick. The foot section was
located in the parimeter head/hase rack and the clamnp stud pushed into the locating slats of the -
section.

3. Galvanised stee] C-studs:58mm X 3dmm x 0.5mm thick aversll dimensions, used as the vertical
perimeter framing for the partition system; service cut-outs at 3100mm centres. AL the fTee edge, the
panels were scraw fixad, each sids, Lo the C-stud at appraximately 390mm centres using 33mm long
self-drilling serews. ’

& Stee] U-channel (Noor ack): overall dimensions 52mot x 70mm x L.3mm thick, used s a perimeter
channel along the bactom edge of the partition system; bedded on bwao jayers of Promat board, Infilled
with two strips of |2.5mm thick plasterboard and secured to the test frame with N8 x 302 Fischer
frame fixings.

7. Adjustable flaor track: compriding a U-charne] of dimensions 33mm x 43mm x 1.23mm thick with:
an Integral L-shaped flangs each side; sitting within the floor channel along the bottam edge of the
partition; slots into the flear U-channel and infilled with 2 Noiayers of plasterboard to create an
adjustable loar track. The battam edge of the stes} faced, plastechoard panels sat on the L-shaped
Fange, both sides of the adjustable floor track, and wers screw fixed through the rack inte the
returned flange at the base of the steel faced, plastarboard panels.
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SPECIFICATION OF THE TEST COMSTRUCTION - Cortinued

(L)

12

4,

Steel 1-channe! (head track): overall dimensions 3omm, x 37mm X 1.3mm thick; used as <he perimeter:
channel along the top edgs of the partition system; infilled with 3 o, layecs of plasterboard, and
securzd to the test frame with M§ x 802 Fischer frame fixings..

Steel retmining brackerz:d3mim x 23mm x 1.5mm thick; provide support for ~anging tre sizel faced,
plasterboard panals agne the op ecges. The bracie:s were serew fivad Lo the Fares of the hzad lrack
using 2 Ne.' fmm loog seli-drilling screws and locazed a3 aporoximatsiy S00mm centres.

Sreel wal track U-chanziel of gversll dimensions §5nm x 23:am x 1.2mm Lhigk wict @ 4mm retum
at the end of each Jange and 43mm long slats punched gut of the web at spproximately 73mas
centres; infilled with 1 No, laver of alasterpoard and 2 C-stud: used as the verties® channz| ta the
restzaing frame alorg the fixed 2dze of the partition, At the fixzd edge the panels are lamped eraeen
an internal C-stud 3mm x 34mm % 36mm ¥ J.5mm thick anc the fange of the wal' trazk, and fixed
1o the test frame with N6 x 602 Fischer frame fixings. A C-irud alse seeuss atthe vrrestrained edge
of the partiticn.

Plasterboacd steips: 1 2.5mm thiek ® 3Imm wide strips, used as a chaanzl infill £t the head, base and
fixed edge of the pardson; 3 and 4 Ma.swrips [ the head and floor rrack respectively and | No. strip
in the wall track.

Promat boards: the floar track was bedded on two layers of 13mm thick Promat Caleium $ilicatz
board: zluad ro 2zch other and the test frame, using Promafix K84 adhesive.

Foam tape: 2 No3mm thick by Smim wide self-adhesive srips around the periphery of the patition,
{excluding the free edge of the specimen), santwiched benween the stesl tracks and the restraint
frame/Framat board.

PV plugs and Fischer, tyne “N§ x 602" and “N§ x 302", screws used for perimeter fixirg. The
head track was secured to the test frama using N8 x 20Z Fischer screws with a 43mm x 25mm
rectangular metal washer fixad through the plasterbozrd infill at approximarzly 430mm centres. The
floar track was fixed using N§ x 802 Fischer serews through the plasterboard infil] and Pramat
boarding intc the test frame. The wall frack was scraw fixed 10 the test ffame using N6 x 602 Fischer
scresys at approximataly 300mm sentrss,

Promafix K84 adhesive:nzed as @ perimeter sealant ar tha base and head of the partition,
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FURNACE TEMPERATURE/TIME CURVES
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Limae temperatirs curvs.

ares
£

|TIME[B.G.¢T5 ACTUAL [|AREA UNDERJAREA UMDER
FURNACE [ FURNACE || STANDARD | ACTUAL
TEME. {TEMP. GURVE CURVE FERCENTAGE | "ERCENTAGE
| DIFFERENCE | TOLERANCE
[mins Deg C Deg ¢ |[Deg C min {0&g C min 1+ or - 1
1 0 20 15 y '
1 349 467 :
- 145 451 i
3 508 504 =
4 544 ££9 ;
5 575 530
5 603 611
7 626 625 !
8 645 1 641
8 852 | 652
10 678 663 5307 5408 2.0 15
12 705 E 657
14 728 735
16 748 745
18 | 766 755
20 ; 781 777
22 | 796 797
24 B80S 8184
26 820 5248
28 831 240
30 842 856 15488 15505 a. 1 10
35 865 880
40 885 897
| 45 802 913
! 50 818 928
55 932 939
58 940 936 25093 25390 1.2 5
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Time Delection mem——— -0
(minutes) : ==
A i L. z -

0 0 0 {

9 8 | 3l =7 - -

15 3 103 103 i -

30 18§ 118 118 - =

i} 25 113 113 o -

3 34 123 129 - -

A negative value indicates deflection away from 1o —
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DBIERVATIONS MADE DURING THE TEST

The lollowing observations were mude during the test by Warrington Fire Research Centre

E - Observations Irom exposed side
U - Oservations fram vnexposed side

Manei (A} - Panel adjacent o the free edza.

Paned (B) - Middle |eft pansl as vicwed from non-fire side.
Panei {C) - Middle right panzl as viewsd fram nen-Fre side.
Panel {0 - Panel adjacent to the fixed edga,

Time Observationg

IS Ee0s

g
" oo aa. The test is started,
03 a4 |9 Crackling noises can be fhzard {tom the specimen.
(K ad L Srmokefsteam iz émitting fram the top left camer of Panel (A).
HE a0 L Smokefsieam amission is evident fram the vertical joint on the left-hand side of the partition,

the tap right comer of Pane] (D) and ateng the fres edze,

Ga a0 U Maisture can be seen leaking from the bottom edge of the panels.
0y 0o U “Papping” noises <an be heard from the sgecimen.
Il 00 U Smokefsteam emission ig nereasing from the left-hand side vertical joint.

Smake is starting to emit fom bath the central and right-haod side vertical joints and alang
the bottam edge of the partition, ’

13 ao &} A gap is starting ‘o develap along the vertical joint between Panels (4) and (B), which is
. appraximately dmm wide at the mid-haight pasition.

16 04 |3} The zag seen at 33 minutes has increased and is now approximately Smm wide ar the mid-
height position.

17 It U A loud "popping”’ sound can be hagrd fror the specimen.
Gaps are starting to develop along the cenval and right-hand side vertical joints.

21 oo U - Thegapseenatls minutes 15 now Tmm wide at the mid-height posttion,
The sucface of Panel (D} is buckling around the pesition of thermocouple Ne.19 and has
disconnected frem the parimeter channel expesing the plasterboard inner layer.

26 00 U Discalouration is evident down the vertical jeint on the right-hand side of the partition,
27 00 U A gap is developing along the vertical juint batween Panels (C) and (D) which. i

approximately $mm wide at the mid-height position.
“Popping” noises can still be heard from the specimen. -

Y Zarrington
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Time

mins

1.1
=1

L.a
[fm)

46

47

4%

37

33

1L UlsEMUS MUDULHREES # <47 NUFI DS

OBSERVATIONS MADE DI = - - mimb= " - —
+ (hservationg S

secs

oo L The buckiing of Fanel (0] saem 2 = T3 - -
Iag now disgprnscied from s = =

a0 t The pap seen at 27 mityes &~ T

DG L Panel (B has disconnestad fr—° ~ro -
the top ecge creaiing a gan o = L

00 U Glerwing s visible within the == A

a4 U A termperatre riss greacer L . =T
lefi-hand vertical joint. Imgp.- 5 ==l

oa U Glewing is vistble ar the top =2 = = .5
Dscolouration is saring (o 2= =" — T4 ©

0c U A brown coloured liquigis = == 0 70 - - T —
Discalouration is evident at 7= — == T2 W o TR

Lo U The glowing is increaging a7 =n v ——= <=5 - N o

o0 U Glowing is evidant within ths === == +==1 -+ ¥ b
Discalouration is 0CEUmFNg o Soam —— 1% Els = e I ST -
central vertical joints. —

oo U Discolouration s evidant on 0= === e TSI e
M inLtes.

oo U The head track has distorerd —-—s=—z =g *: -

00 U A catran wopl pad applied Tt =——— " F=¥ *- — T -
is deemer to have accurred. = —

oo The test is stopped at the ram=—T0=sr e e
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PHOTOGRAPHS
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Plate 3

Plate =

Plate 3

Flate 5
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PHOTOGRAPHS

- Exposed surface of the partzion pries (o restird,

- Unexpcsed surface of tre partition priar te IE5TINE.,

- Unexpased surface o the partition after 13 micates of resting,

- Unexpased surface of the partrien after 30 mriezs of reating.

- Unexposed surfage of the parttian atier 42 minces of wating.

- Clese up view of the 2xposed surface of tha partition at the end of the <est, looking at ihe hiead
track. ’

arringion

GONEULTANEY=TESTIHE

vzt



127 11~20835

111

DISEMOS

MODULARES + 47

Plate 1

arrington

CONSYLTAMETYESTING

MUIMS3E

WARRES No R133580
Pags 25 af 30

W23



L L1 25 1L1:1s UlsEMUS MUUULHREES + 47 MU S Wt
) WARRES Mo R13350
Page 26 of 30

Plate 2
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