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Performance testing of a Fullgate lift shafi safety gale system
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Performance testing of a Fuligate lift shaft safety gate system

1 Summary results table

] b SUMMARY OF FULLGATE LIFT SHAFT SAFETY GATE
re SYSTEM TESTS TO BS EN 13374:2004

Product: Fullgate lift shaft safely gate system

Typa: Fullgate “Type A”

Raquirement tested Clause Result *
Static horizontal loading (half-height gate) 6.3.1.1 Pass
Static horizontal Isading (full-height gate) 8311 Pass
Static horizontal loading (Infill panels) 6311 Pass
Dafection under load (hall-haeight gata) 521 Pass
Deflection under koad (infill panels) 521 Pazs
Uibmate stranglh (half-height gate) 521 Passg
Uitimata strength (infill paneis) 621 Pass
Residual deflactions (half-height gate) 521 Pass
Fesidual deflactions (infill paneis) 521 Pass
Loads paraliel to lift shaft safety gale 6.3.2 Pass
Accidental loading (top of hall-height gata) B.3.56 Pass

Owerall Test Result for Class A Applications - PASS

* Sea BRE [esl repor 248-108 for full datads of lest methodology and results oblained.
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Performance testing of a Fullgata lift shaft safety gate system

2 Introduction

This report describes lests conducted on the Fullgate i shaft safely gate system (o BS EN 13374:2004""
This testing was conducted on behalf of Fullgate Limited and is based on BRE Proposal No. 123-276 dated
9" September 2008 which was sent o Mr Joe Wool of Fullgate, Fullmen Industrial Park, Kings Road,
Canvey Island, Essex, S58 0SF. It was accepted by Mr Wool in 8 fax dated 167 September 2008.

A sanes of four lest specimens, as detaied in Section 3 of this reporl, were assembied at BRE's
laboratories i Garston. The testing was carried out according 1o ihe fest mathods ghven in BS EN
1337422004 This repont describes the lesis conducted and the results oblained,

The Client alsa requesiad BRE o conduct additicnal tests (oulside the scope of BS EM 13374:2004) 10
datermine the effect thal tha kevel of torque applied to tha four fiing bolts during nstallation had upon the
‘pull-out’ performance of the safely gale syslam. The results of these tesls are also reporied in the current
document. but are non relevant for the delermination of compliance of the safely gale system with BS EN
133742004,

Tesi ropon momber 248-108 £ Building Ressarch Estahishment Lid 2008
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Paerformance testing of a Fullgate lift shalt safety gate system

3 Details of the system

The preduct o be tested s a "Fullgate” liff shafl salety gate svslam which |5 designed for installation into (i
shaft openings during construction and mainienance work, A range of four different types of Fullgate are
available (o sull varous opemng sizes. Tha system testad in the currant wark ks of “Type A", This s a
variable width unit which can be instafed inlo openings measuring balwean B00mm and 1400mm, Furihar
details of the sysiem faken from the Chents web sita [hitpawew fullgate co.uk) are reproduced i Annax A
of this raport for information

The four samples lested were marked with referance numbaers on thalr op ralls as follows: AT42, ABZ2,
AZ26 and AZ53. These specimens ware randomly sefected from currand, used stock by the Chent.

For the purposss of thess tests a custom test rig was assembled in the BRE laboratory comprising two
stanchions which ware securely fixed 1o the laboratory floor and also cross-braced af the lop. The
gtanchions were fixed at a spacing of 1400mm and the Fullgale product installad babween them. This width
represents the maximurn width of apening inte which this type of Fullgate can be installed and is therefore
the most onerous condition for the product in terms of loading and defiection. When the gate is installad
ino. narmower widlh openings, it 1s likaly that the performance of some aspects of the product will be better
than the resulls raporied herein as a result of the increased overlapping of the extendatle horizontal
members

Tha four fixings bolts which fix the Fuligate system into the opening were tightaned by hand using a
standard spanner onio the two steel support stanchions,  The steel work of the test rig is Bkely to provide
less grip for the bolts compared 1o the brickwork or concrele as found in typical building constructions.
Howevers, il is also less susceplible to damage from the fofces exarted by the bolts f over-tightanad. The
loadings and forces applied during the current series of lests tend to push the gate system into the opening
(against the flanges down each side) and hence pull-out of the fixings was not an issue. It should however
be noted that whilsl the current tests permit determination of the structural perlormance of the Fuligals,
care must S48 be taken during installation io ensure thal the opening surround is appropriate to support the

fixings.

The Fullgate lift shall safely gate system has been fested to 'BS EN 133742004 Temporany edge
prodection systems - Produc! specification, tast methods'. This Standard specifies “the requiramants and
test mathods for temparary adge profection systems for use during construclion or maintenance of
buidings and other strucluras” It is nol applicable fo systems designed lo profact agains! vehicular impact,
sliding of bulk loose material, protection to the public from falfing or side protection systems on scaffolds

Taat réspenet] ittilier 248-108 £ Bullkding Retearch Eotnbia hrmani Lid 2008
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Performance festing of a Fullgate ifi shaft safely gate system _'I

The Standard defines three classes of protection system as follows.
+ Class A -for use whera the angle of ihe working surface is less than 107
+ Class B - lor use where the angle s less than 30" withoul kmitation of the falling hebghl, or 60° if the
falling height is less than 2m
+ Class C - for use where the angle 1s between 30° and 45" without imitation of the faling height, or
belween 45" and 60" where the falling haight Is less than Sm,

The tesis for Class A systems consider only statlc loading, whereas the tests for Classes B and C also
include sdditional dynamic lnading fests. Only Class A requirements are directly applicable 1o the Iift shall
salely gale system since il is Instafled solely on flat surfaces. Clazses B and © are nol relevant for this
product since the tests are designed 1o replicate the affscts of a person rolling down a steeply inclined roal
inte the device

The Clhient also requestsd BRE 1o conduc! addiional tesls 1o delerming the effect that the level of torque
applied to the four fixing bolis during instaliation had upon the pull-oul performance of the enlire safely gate
system from Ihe opening, These are ad-hoc tesls designed by BRE in order o provide the Client with the
data required for specifying correct installation procedures. They therefore lie outside the scops of BS EN
13374: 2004 but are reported in the currant document for completeness. However, the resullts are not
relevant for the determination of compilanca of he safety gate system with BS EN 13374:2004

Photographs of tha lift shaft safety gate system are shown in Figures A1 and AZ in Annex A at the rear of
this report.

Test regot nembaer 248-108 & Bullding Resoarch Establishmend Lid 2008
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Performance testing of a Fullgate (it shaft safety gate systemn

4 Details of tests carried out

4.1 Static horizontal loads

411 General

Clayse 6.3.1.1 of BS EN 13374:2004 spacifies that each edge protection and each of is components {with
iha micaption of toaboards) shall withstand a load of 0.3kN applied in a horizontal plane, parpandicular 1o
The axis of the post, withoul excessve deflection or failure of any component.

Clause 5.3.1.3 specifies thal ipeboards shall withsland a horzontal load of 0.2kN applied at the mosi
amraLs locatan.

4.1.2 Deflection under load

Clause 5.2.1 of BS EN 133742004 gives additional requiremants for Class A adge probection syslems with
regards to deflection It specifies that the adjusted’ alastic deflection should not exceed the value of 55mm,
a5 given in Clause 6.3.5 of the Standard. Detalls of the fest methodology are provided in Clause 7.4.2,

413 Ultimate strength

Clause 5.2.1 of BS EN 13374:2004 also gives additional requirements for Class A edge protection systems
with regards to their ullimate sirength. 1t spacifies thal the adjusted’ ultimate strength shall not be less than
1.2 timas the maximum lest load of D.80kN calculated in Seclion 4.1.3 above, The ultimate strangth of the
lift shaft safely gate must therefore equal or exceed 0 G0KN.

These tesis were repeated at four separate locationg of three test specimens. || was nol possible o
conduct these lests on the fourth test specimen since this was required for other tests and the ultimate
slrength lests involved loading 10 failure, thereby damaging the specimen.

4.1.4 Residual deflection

Addidionally, the same clause alsa specifias thal the residual defection of the |ift shaft safety gate should not
exceed 10% of the deflection under the maximum test load.

The maxmum test load is calculated from the characiensitic load provided in Clause 6.3,1 muliphed by the
partial safety factors given In Clause 6.2.1 of the Standard. For the temporary edge prolection system
balng tested, ihe partial safety factors are v=1.5 (for all permanent and varable loads) and yu=1.1 (for
ductle metallic matenals), This gives maximium lest loads of 0.30kMN x 1.5%x 1.1 = 0.50%N for ai
companenis axcepl loaboards for which il B 0.2kN % 1.5x 1.1 = 0.33kN.

' The measured values shall be adjusted using statistical methods In accordance with EN 12811-3 91,

Teal raport nurmbar 248- 108 i€ Bunlding Resasneh Exisbds hrnant Lid 2008
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Performance testing of a Fullgata It shaft safety gate systam -

4.2 Loads paraliel to the lift shaft safety gate

wiause §.3.2 of BS EN 133742004 specifies that each adge protechan shall be capable of wilhstanding a
load of 0.20kN appled paralled 1o the it shalt safely gate al the most onerous poinl.

4.3 Accidental loading

Clauga 6.3.6of BS EN 13374:2004 specifies that any guard-rail or toeboard shall be capable of resisting &
downwards point load of 1.25kM,

For the purposes of testing. this load must ba applied |n the most unfavourabla posilion and in a
dowmrwards direction al an angle no greater than 10° from the vertical.

For the iift shaft safely gate sysiem baing tesiad, the most unfavourabla positon has been dentified as
being at the |atch side of the hall-height safety gate.  No other horizontal members of the lift shaft safety
gata system are accessible onca | is installed, and hence the only vertical load which could be applied
wold be to tha tap of the hal-height gate.

4.4 Safety gate pull-out tests

Tha Clenl also requested BRE o conduct additional tesls (beyond the scopa of BS EN 133742004} to
datarmine the forca required to pull the safely gate system out of the opening. The safaty gate is not
usually loaded in thes way sinca it is designed 1o prevent parsons and malerial falling into (and not out of}
the Iift shafi. However, the Client asked BRE to delermine the force required to pull the safety gate oul of
the opening with the fixing bolts tightened to a range of different torque settings.

Tos! magont number 228-108 & Bulang Resaarch Establishment Lid 2003
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Performance festing of a Fullgate It shaflt salely gate system

5 Test results

5.1 Static horizontal loads

514 General

Horizonial static leads of 0.3kN were applied perpandicular (o the specimen al vanous locations an ihe
companants of the IR shall safety gale system, excepl al Iocations on the toeboand (or adjacent siruciural
members) where 8 horzontal stalic load of 0.2kN was appiied. The Ioading was acheved using a hand-
held, calibrated force gauge by an operalos slanding af ground level adjacent 1o the specimen and pushing
horizontally onio the specimen at the specified lbcations.

Horizonial gtatic loads of 0.2kN wera apphed perpandicular 1o the lower portion (oeboard area) of the
specimen al & tolal of seven locations. These localions ware on the lowest sections of the side rails, infill
panels and the full-helghl gale (locations 21 ta 25 in Figure A3) and alsa on the toe-board of the half-height
gate (catlons 30 and 31 in Figure A4)

Locations al the mid-helght of the varlous vertical rails were established as being the most onerous since
these would provide ihe greatest leverage affect on the 1op and bottom rall fixings. Horizontal siatic loads
of 0. 3kN were tharefore applied parallal to the specimen at this height at a total of thirtean locations. These
lecations are labaled numbers 11 to 2 in Figure A3, and numbers 26 10 28 on the top of the hali-heaight
gata in Figure A4. Horizontal static loads of 0.3kN were also applied at ten locations across the top of the
speciman (locatians 1 to 10 in Figure A3) and four locations on the half-height gate (locations 28, 32, 33
and 34 in Figure A4)

The tofal number of lest locations was therefore thiry-four and the tests were repeated al these same
iecations an four separats lest spacimens.

The tes! results are presantad in Table 1 on the following page In all cases, the 1ift shalt safety gate
system was able 1o withstand the sfalic loads specified in the Standard withoul excess deflection or failure
of any companent. The systemn herefare complies with this clause of the test Standard

Tasl reps fumbar 245-108 & Buikding Research Establishment Lid 2008
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Performance lesting of a Fullgate Iift shafl salety gale system

e Number of | Lead applied
onmst | Description of test location spsats " [SoecTaee
1 Top left cornar of frame 4 v
2 J50mm across top of frame (1/4 way] 4 ol
3 T00mm across op of frame {1/2 way] 4 ¥
L] 1050mm across top of frama (34 way) 4 "
) Top right corner of frama 4 e
B Top cenbre of small infill panel {75mm wide) 4 v
7 Top centre of large infill panel {275mm wide) 4 l
B Top cenbre of medium infill panel {17 5mm wide) 4 ol
9 Top centre of main gate 4 W
10 Top of right hand post of main rame 4 v
11 Centre of small infill panal 4 l
12 Centre of lafi post of large infill panel 4 il
13 Centre of mesh of large infill panel 4 v
14 Centre of right post of large infill panel 4 v
18 Cantre of 1l post of medium nfill pans) 4 ol
16 Cantre of mesh of medwm mfil paneal 4 v
17 Cantre of right post of medium infill panel 4 ol
18 Centre of lefi post of main gale 4 v
18 Centre of mesh of main gate 4 v
20 Centre of right post of main gata 4 v
21 Boltom left comer of main frame 4 o
22 Small indill panal cantra of kicker board 4 il
23 Large infili panel centre of kicker board 4 W
=4 Madium infill panel canire of kicker board 4 w
23 Boltom centre of main gate 4 v
26 Top left cornar of half gale 4 v
27 Centre of half gate top rail 4 ¥
£8 Top of left post of half gate 4 o
20 Centre of mesh of half gats 4 ¥
a0 Bottom left comer of half gate F1 o
31 Bottom right corner of hall gate & ¥
32 Centre of door frame o hall gale {leading edge) 4 ol
33 Centre of lefi post of hall gate 4 +
34 Cenlre of right post of hall gate 4 v

Table 1. Summary of static load les! results

Tt ragaor] rumbser 245-104
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Perdormance testing of 3 Fullgale Iift shalt safety gate sysiem

512  Deflection under load

A hydraulc loading cylindar and calibrated ioad cell were employad to provide the tesl Icad 1o the [ shaft
salely gate. The N shafl safely gate was loaded at four separate locations which were at heights
gquivalent to tha handrall haight of a typical iemporary edge protecton system. These locations were as
foliows:

1. Al the centre of the top rail of the half-haight safety gate

2. Ablha centre of the small infill panel

3. At the cenfre of the medium Infill panal

4, Al tha centre of the large infill panal

A pratoad of 0. 1kN was applied to the test specimen before each test 2nd held for 1 minule to settle the
guard-rall components A test load of 0.3kN was then applied in aqual Increments and held for o furthes
ane minule before being removed. The deflectian al maximum load and residual displacement afler
femigval af the load were recorded using 2 calibrated displacemen ransducer. Thea resulls for these lests
are presented in Table 2 o 5 below for the four different loading positiens, and the mean defiections have
alss hean calculaled

i Deflections {mm)
Testq Test 2 Test 3 Test 4
Lond (k) | (A226) (A622) (a742) (A253) PBahh
0.30 6.3 53 6.4 6.6 | B.2
0 (Residual) 0.1 02 0.1 0.2 0.2
Tabla 2- Daflection undar load rasults for cantre of top rail of half-height gate
Deflections {mm)
Test1 Test 2 Test 3 Test 4
Load (kM) (A228) (AB22) (AT42) (A253) Mean
0.30 18.0 128 111 125 13.9
D (Residual) D4 01 0.0 0.0 i 03

Table 3: Deflection under load results for centreé of small infill pandt

[t repoet numier 248-108
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Performance lesting of a Fullgate lift shaft safely gale sysiem

Deflections (mm)
Test 1 Test2 Test3 Testd
Load (KN) (A226) (AB22) (AT42) (A253) Masn
0.30 12.3 218 17.8 16.9 17.2
0 (Residual) 0.0 3.7 07 04 1.2
Table 4: Deflection under load results for cantre of madium infill panel
Defactions (mm)
Test1 Test 2 Test 3 Test 4
Lond (e (A226) (AB22) (A742) (A253) Mann
0.30 12.1 134 16.7 172 149
0 (Residual) 0.1 0.2 0.0 0.1 0.1

Table 5: Deflection under lpad results for centre of large infill panet

To calcufate the value of the characienstic deflestion, the natural logarithm is first taken of the maximem
defiections. The logarithmic characterstc value {v.) of the deflection of the syslem is then calculated using
the following equation

Ye=¥-(5S x ki) whare: ¥ = mean log of deflection
S = slandard deviation
and k, 15 laken from Tabla 6 befaw [2.68 in the cumrent case),
Mumber of test resulls 3 4 5 L
k, 3.15 268 246 233

Table & Values of k,

The Icganithmic transformation s then reversed o oblain the charactensbc value of the deflecion. A parial
facior of one has been assumed.

Therefore, the characierisiic value for the defiectian of ihe lift shaft safety gale are 4, 7mm at the centre of
the tap rail of the half-height gate, and 7 2mm, 8. 9mm and 9.3mm al the centres of e small, medium and
large infill panels respectively. The system therelore complies with the reguirements thal the characierstic
values af deflection must ba less than S55mm.
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Parformance testing of a Fullgate kft shaft safety gate system

Ultimate strength - loading at centre of top rail of half-height gate

For this test, the test speciman and eguipmant remained as described previousty in Section 5 1.2, Loading
was epplied horizontally to the canfre of the lop rail of the hall-height salety gate incremantally unlil failure
occurred or the specimen was unable to withstand further loading. At each increment, the specimen was
axamined visually for signs of fallure or deformation and the residual displacemant was recorded upen
removal of the igad.  The maasured displacemenis are shawn balow in Table 7. This data is also plotiad in
Figures 1 and 2.

Test1 (A226) Test2 (AB2Z) Test3 (AT42)

Load | Deflection | Residual | Deflection | Residual | Deflection Residual
{kN] {mm} (mm} (mm} {rmim} {mmj {mm})
0.05 28 0 0.a 0.1 27 b
010 3.4 a ih 0.1 3 0
0.15% 4 1] 285 0.1 32 (1]
0.20 4.5 1] 15 0.1 a7 L]
0.25 56 0 4 0.1 57 1.1
0.28 63 0.1 5.3 0.2 6.8 0.2
0,34 .1 a1 6.2 0.2 T3 0.z
038 8.2 a1 T 0.2 B.1 0.2
0.4 BO 0.1 a2z 0.2 B5 02
040 0.6 0.3 g 04 10 0.2
f.52 1.6 0.3 125 0.8 11.8 0.3
f.62 12.7 0.4 132 0.6 LER 0.3
078 14.3 b5 14 0.7 153 0.3
0.E8 211 56 16.3 09 173 0.3
098 | 282 | &7 | 8 | 11 | 04
1.08 24.4 58 202 1.5 206 0.5
1.18 26,3 56 223 1.8 225 0.5
1.28 28 1 59 75 1 28| 266 28
1.37 298 5.1 278 ar a05 52
147 332 7 319 bo 325 6.8
1.57 34 114 6.6 ] ar.d 8.5
167 4659 18.8 467 158 5.0 227
117 552 227 BY T 225 682 3316
1.EB B5.1 30 15 a4 865 47 5
1.9g 73T 3T 230 46.5 042 -
206 BG5S 47 932 54 - -
2.18 8.3 044 285 4.7 =

2.26 105.6 623 1154 . * a

Table T: Results for cenire of fop rail of half-haight gale

Test repor number 248-108
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Performance testing of a Fulkgale lifi shafi salely gale system Jh
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Figure 2: Residual displacements of centre of top rail of half-heighl gale
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Perdormance testing of a Fullgate it shaft safely gate systam

The ultimate strenglh measurements (basad upon the maximum loads which it was possible o apply to the
ihree specimens) are summarised in Teble § bekow and ihe average value has been calculatod 1o be

2 1BkN.

For loading onio the top rall of the hall-heighl gale, the maximum load capacity was delermined by the paint
at which the door stop tab was pushed past the vertical member of the satety gate frame. Once this critical
ioad had bean reached, the gate was pushed ihrough the opaning and therefore sprang open in the
direction of tha lift shaft

Test 1 Test 2 Tast 3
(A226) (AB22) (AT42) Avarage
Ultimate
Biiapopd) 2 260 2 26kN 1.96kN 2 18kN

Table 8; Utimate strenglh lesis summary

Tha chasactenstc uibmale sirength may ba calculatad as per the characteristic deflectian in Section 5.1 2
ol this repor (with k; egual to 3,15} and is found 1o be 1.68kN, This exceeds the required maxmum fest
ioad of O.60kN and therefore the [ift shalt safely gate syslem complies with this fequirement af lhe
Standard

Tead rapoet numbsor JEE-T08
Commarncal in confidence
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Performancs testing of a Fullgate liff shafl safety pate system

Uitimate strength - loading at the centre of the small infill panel

For this test, the test spacimen and equlpment remained a5 described previously in Seclion 51,2, Loading
was applied horizontally to the cenbra of the top rail of the hatf-hielghl safety gate incrementaily undil failure
ocourmed or ihe specimen was unable to withstand furlher loading, At esch incrament, the specimen was
examined visually for signs of fallure or defermation and the residual displacement was recorded upon
removal of the load. The measured displacements are shown below in Table 9. This data is also plofied in
Figures 3 and 4,

Test1 ([AZ2E6) Test 2 [AGZZ} Testd ([AT42)
Load | Deflection | Residual | Doflection | Residual | Deflectlon | Residual
(kN) {mm) (mm) (mm) {mm) {mm} (mm)
0,05 1.8 1] 1.8 (1] 2 1]
010 4.6 0.2 5 o 4.5 7]
015 6.5 .1 &7 1] 6.4 Q
020 Bl Q 81 ] BA g
25 104 0.1 10.8 0 10.7 a
029 123 i 128 o 12.5 ]
0,234 134 1] 15.8 ] 14.T g
039 18 0.1 18.68 04 R | {
Ddd 17.5 0.1 205 0.5 16.8 1]
045 18.7 1] 234 0.5 215 (1]
.59 255 02 29.1 0.6 259 0.1
0.69 272 82 33 0.6 29.4 0.2
.78 3.7 g a8 1 asT .8
.88 361 BO 425 1.3 401 1.1
0.8 428 10.6 47.9 2B 438 1.4
1.08 724 18.2 568 8 48.5 e
1.18 - e T34 154 61 7.2
1.28 - = " . | @19 25.7
Tabla 9: Resulis for the centre of the small Infill panel
Tegt maport number J4R-108 € Bulding Research Establishinen| Lig 2008
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Porformance testing of a Fullgate lift shaft salety gate system

B

Mawimum Displacament (mm)

e # N 8 E B B 3B A
K

-
E

oE o 1 1.25% 18
Load (kN)
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Figure 4: Residual displacements f the centre of the small infill panel
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Performance testing of a Fullgate |ifi shafi safety gale system

The ullimate strenglh measuremanis (based upon the maximum loads which it was possible (o apply o the
three specimens) are summarised in Teble 10 below and Ihe average value has bean calculaled o be

1.18kN.

For loading onto the centre of the small Infill panel, the maximum load capacity was delermined by the point
at which the two ping which locate tha pansl into the bottomn rail of the outer frame becama disangaged
Loading of the infill panel causes i 1o bow along s vartical axis, and hence to the lower pins being pulled
from their location holes (the top pins are held in place with nuts and so did not pull through), Once thege
lowar pins are released from the bollom rall. the infill panel springs open al ils bottom and hence mo further

Izading can ba sustained,
Test 1 Test 2 Test3
(A226) |AB22) (AT42) Aiage
Uhtimate
Pl 1.08kN 1 18KkN 1.28kN 1 18kN

Table 10: Litimate strength tastls summary

The characleristic ulimale sirengih may be caiculated as per the characteristic defiection in Section §.1.2
of this repart (with k,, equal to 3.15) and is found to be 0.80kN, This exceeds the required maximum test

load of 0.60kN and therefore complies with this requiremant of the Standard.

Tas! redor! mombar 248106
Coomameercial i conficence

& Buslding Resaarch Establistrmant Lid 2008

Fage 16 of 40



Parforrmancae testing of a Fullgate fift shalt safety gate systemn

Ultimate strength - loading at the centre of the medium infill panel

For this test, the t2st specimen and equipment remained as described previously in Section 5.1.2. Loading
was applied horizontally to the canire af the 1op rail of the hall-height safety gate incremanially unlbil failure
occufred or the specimen was unabile to wilhstand further loading, At each increment, the specimen was
examined visually for signs of failure or deformation and the residual displacemenl was recorded upon
removal of the load.  The maasured displacements are shown below in Table 11. This data is also plotted
in Figures 5 and 6

Commanial in confidence

Test1 (A226) Test2 [AB22) Test 3 (AT4Z)

Load | Deflection | Residua! | Deflection | Residual | Deflection | Residual
{kN] [mim}) {mm) (mm) imm) (rmim) {mm)
0.05 34 Q0 41 i} a5 Qg
o.10 8.3 0 B.5 0.2 56 ]
0.15 10.8 0.3 9.3 ] B2 1]
0.20 133 0.8 13 0.2 119 0

_bas 16.1 0.7 158 138 1]
0.29 18.0 0.9 10.4 0.3 16.9 0.4
0,34 22.1 1.2 &1 04 206 a.r
0.3% 248 1.3 24 1 0.6 226 0.7
0.44 T4 18 271 1 d 256 0.8
D459 30.1 1.7 202 0.8 28T 0.9
.59 38.1 2.4 5.2 1.1 335 1
0.69 426 2.0 40.5 1.5 391 0.9
0,78 4ar 2 3 469 1.9 44.9 1.6
D88 536 34 533 2.1 51.1 23
098 | 604 | 44 | 606 | 30 | 62 | 47
1.08 Baz2 5.8 G 2.8 T2.8 21
i.18 - = B2G 129 86.d 16.8

Tabla 11: Resulls for thi centre of the medium infill panal
Tasl resod nimber 248-104 © Buslding Fledanrsh Extabishemanl LI 2008
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Performance tasting of a Fullgate Il shaft safely gate system ‘l
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Figura §: Displacements of the centreof the madium il pane!
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Figure B: Residual displacemants of the cantre of the madium infill panel
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Performance testing of a Fullgate &t shaft safety gate system

The ulimate sirength measuremants (based wpon the maximum loads which [ was possible o apply 1o the
three spacimens) are summarnsed in Table 12 below and Iha average value has been calculated io be
1.18kM.

For loading onio the centre of the medium infil panal, the maximum lead capacity was determined by the
poant &l which the lwo pins which locate the panel inle the bolttom rail of the outer frame became
disengaged. Loading of the infill panet causes it lo bow alang its vartical axis, and hence to the lower pins
biaing pulled from their location holes (the fop ping are hiald In place with nuts and so did not pull through)
Once these lower pins are released from the boltom rail. the infill panel springs opan al its boltam and
hince no further loading can be sustained,

Test 1 Test 2 Test 3
(A226) (AB22) (AT42) Avarage —‘
‘ Ultimate
Yo b 1.08KMN 1.98kM 1.8k 1.15kN ‘

Table 12; Ulimate strangth lests summary

The charactenshic ullimate strength may be calculated as per the characteristic defiection in Seclion 5.1.2
of this report (with k. equal to 3 15) and ke found 1o be 0.98kN, This exceeds the required maximum test
ioad of 0.60kN and therefora complies with this requirement of the Standard.

TES] repaiT it 245108 © Building Reassnch Estabishment Lid SI08
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Performance testing of a Fullgate |iff shaft safety gate system

516

Ultimate strength - loading at the centre of the large infill panel

For this lest, the test specimen and egqulpment remained as described previously in Section 51.2. Loading
was applied horizontally 1o the cenbra of tha top rail of the hatl-heighi safely gote incremantally until failure
pcourred or the spacimen wes unable to withstand further loading. At esch increment, the specimen was
exgmined visually for signs of failure or deformation and the residual displacemenl was recorded upon
remaoval of ihe load.  The measured displacements are shown below in Table 13. This dale is also plolied

in Figures 7 and 8,
Test 1 (A226) Test2 (AGZ2) Testd (AT42)
Load | Deflection | Residual | Deflection | Residual | Deflection | Residual
| (mm) | {mm) (mm) foy | (mw | jmin)
0.05 28 0 0.9 0.1 27 0
0.10 34 o 1.8 0.1 3 1]
0.15 4 1] 28 0.1 4.2 1]
0.20 4.9 3] 35 0.1 4.7 0
025 56 o 4 0.1 5.7 1.1
0.29 6.4 01 53 0.2 66 0.2
0.34 7.1 0.1 6.2 0.2 T.A 0.2
.39 B2 D1 7a 0.2 81 0.2
0.44 8.9 0.1 B2 0.2 85 0.2
049 0.6 0.3 9 04 10 0.2
0.59 11.6 0.3 12.5 0.6 11.6 0.3
069 12.7 0.4 13.2 0.6 13.7 0.3
.78 143 55 14 0.7 16,3 o3
(LER 211 58 6.3 0.9 17.3 0.3
(.98 2.2 6.7 18 1.4 19 0.4
1.08 244 58 20.2 1.5 206 0.5
1.18 26.3 56 22.3 1.8 _ 225 0.5
1.28 281 59 25.1 28 28.5 29
1.37 208 6.1 27.9 3.7 0.5 52
147 332 T4 a1.8 5E 325 69
1.57 3 1.1 36.6 B 37.2 B5
167 459 16.9 467 15.6 55.6 22.7
1.77 35.2 227 57.7 228 692 336
1.EB B5.1 30 "MEs 34 BE.5 475
1.96 737 ari Bag 46.5 1042 -
2.08 86.5 a7 93.2 54 - -
Z.18 26.3 o4 .4 Ba.5 G 7 =
228 1056 §2.3 1154 . - -
Table 13: Resuits for the centre of the large infill panel
Tes! regort number 248-108 & Building Resaarch Extabsshmsnt Lo 2008
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Performance testing of a Fullgale lift shalt salety gate system
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Figure B: Residual displacements of the centre of the lasge infill panel
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Performance lesting of a Fullgate Il shalt salely gate system A

The ullimale strength measurements (based upon the maximum oads which | was possible to apply 1o the
three specimens) are summarised in Teble 14 below and the average value has been caiculated to be
1.6TkM

For inading onla the cenirg of the large infill panel, the maximum foad capacity was determiped by the poind
al which the two ping which locate the panel info the boltom rail of the outer frame became disengaged.
Leading of the infill panel causes i io bow along its vertical axis, and hance 1o the kower pins being pulled
from their location holes (the top pins are held in place with nuts and so did not pull through). Once thasa
lower pins are releasad from the bolttom rall, the infill panel springs open al iz bottom and hence no further
lnading can be seslained.

Test1 |  Test2 Test3
(A226) (AB22) (AT42) Rinpragh
Ultimate
et 2.30 1.20 1.20 157

Table 14; Ultimale sirength tests summary

It is Clear from thass results ikat the ficst infill paned 1ested performed very ditfefently 10 the other two fas]
gpacimeans; the load al which if falled was almost double. On closer inspechon of the spacimens after tha
lest, It was noticed that the two locating pins at the battom of the first specimen were spaced at 250mm
centres as opposed lo 200mm centres for the olher two specimens. Being more widely spaced means that
the pins are closer (o he side (vertical) rails of the infill panel and hence this section of the boltom rall may
be less susceplible to twisting under Inad. It is suggestad that this could be the reason for the variation in
performancea although ihis cannot be verified since 1he movement and position of the bottom pins was not
observed during the test. Furthar tests could be performed f required to furthes quantify ihe effect of the
e lypes of lorge infill panel.

The cnaractenstic uiimare strangth may be calculated as per he charactenstic defiechon in Saction 5,12
of this report (wih k. equal to-3,15) and i found to ba 0.48kN, The nature of this calculaton is such thal
any varnation in the resulls from the mean {be il aither above or balow) increases the standard deviation ol
lhe dala and hence réduces the characterisbc ullimate sirangth, The sigaificanily higher fallure load of the
first specimen thereby actually reduces the characterstc sirength o below the required 0.608M and
Iherefore doas not lechnically comply with this requiremant of 1he Standard.

However, given that the vanation in the measured maximum sirengths is as a result of differences in the
panal designs, this calculation i not necessanly appropriate, It is not possible (o simply discount the fiest
resull and use only the olher two Since a minimum of thres lesls are required (Ihera s no kK, value specified
for anty two jests, ses Tabla 6). 1 is therefore suggesied thal a lower fallure koad Is takan for the first test
speciman; a value of 1.20kN would seam appropriate given that this is the laad at which bath of the other
panels failed, The characlterislic ultimale strength thereby oblained for the large Infill panal iz 1.20kN which
is graater than the value of 0.6kN required by the Standard, and thecefare this resull constitules a pass

Tea japor rusrber 248108
Gommersial in confdance
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Performance festing of a Fuligate ift shaft safety gate system

51.T7 Residual deflection

For these 1231, he 1est specimens and equipmeni remained as described previousty in Section 51 6. The
lift shatt safely gate was loaded to 0.50xM at the four locations described previously, and this load was
sustained for one minute. The deflection at this maximum test load was recorded and the load removed
The residual deflection of the (ift shaft safety gate was then measured

The rasults for this test are presenied below in Tables 15 to 18 for the four loading locations

Deflections (mmj)
Test 1 Tast 2 Teat 3 M
2an
(AZ26) {AE2Z] (AT42)
Maximum BB a0 8y .4
Residual 03 0.4 nz 03
DY o 31 44 24 22
| Mavimuim

Table 15 Resdual gaflscton measurement results ior cantre of top rall of half-haigh gata

Deflections (mm)
Teat 1 Test 2 Test 3 Mean
, (A226) {AG22) (A742) =
| Maximum 1E.7 234 212 211
Rosidual 00 05 0.1 02
cRevidual 100 0.0 2.1 05 0.
i L AT

Table 16 Residual dafllection maaswemant rasufts 1or cantre of small infill pandsal

Terst rispai Fuimiber 248-108 © Buldng Research Extada nrmani Lid 2008
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Perormance testing of a Fullgate Ifl shalt safety gate system )

Daflections (mm)
Test 1 Test 2 Test 3
Mean
(A226) {AB22) (AT42)
Maximum | 292 279 291
Reosidual 1.7 0.8 0.8 T |
M o (1] 5.8 27 3.2 3.8
Maximisay

Table 17, Residual deflection measuwramant results for centre of madium infill- panal

Deflections {mm)
Test 1 Test 2 Test 3 M
(A226) (AG22) (AT42) i
Maximum 20.2 22.0 24.5 222
Residual 04 1.0 o2 0.5
Mn N 20 45 1N 24
Nladmana

Table 18: Residual geflection meesuremant results for centre of large infill panei

In all tesls, the measured residdal displacement was below 10% of the defleclion under the 0.50kN test
lzad. The mazimum residual displacement measured was 5.6% of the deflection under maximum lpad,
The systam inerefore complies with this clause of the test Standamd

et rapor] mombar 248-108 £ Buslding Resaarch Estabeshmant LEd 2008
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Parformance testing of a Fullgate (it shaft safety gale systemn

5.2 Loads parallel to the lift shaft safety gate

A horizontal load of 0.2kN was applisd longitudinally to the various accessible vartical mambers, parallel
with the (i shafl safety gate using a handheld calibrated force gauge by an operator standing al floor level
next o the specimen, The tesls werae repealed at five locations on four separate lest specimens.

Theas of the lest Bbeations (locations 1 10 3 in Figure AS) were on the side mambers of the three sizes of
indill panel ai their mid-height, One location was on The full-heighl safety gate al its mid-height (localion 4)
and loading was also applied onlo the rall-door closie 1ab (locallon &) to establsh If this would cause the
gale to disengage and thereby open.

A summary of the test resulls i3 given below in Table 12, In sach case, there was no failure or observable
deformation of the posts or guard-rails. The guard-rall system thenafora complies with 1his requirement of
ihe tes! Standard.

Test - Number of | Load applied
Iocation Description of test location repeats ——i
1 Side member of small infill panel at mid-height 4 o
2 Sida member of large infill pane! at mid-haight 4 -
K| Siite member of medium infill panel at mid-haight i ¥
4 Sida member of main gate at mig-height 4 o
5 Top stop tab of half gate 4 v
Tabie 19; Parallal loading
Teat rapart mufmiber 248-108 © Bulding Research Estsbastrnant Lid 2008
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Performance testing of a Fuligale |ift shafi salaty gala syslam A

5.3 Accidental loading

The required vesrtical Ioad of 1.25kMN was applied fo the lop of the half-heighl gate of the Iift shaft safety
system using p seres of dead weights  The fesl was repaated at total of four imas on the supplied fest

specimans.,

Ineach case, the hal-haight Il shaft safely gate was opened and closed prior 1o test o verily s smooth
operation. During the tests, the loaded gate was sesn to daflect downwards shghtly bul no damage was
gpparent. After the vertical test load was removed, there was no significant residual deformalion on any of
the four gales tested, and esch of these continued to opan and closa smoothly.  Tha lift shaft safely gale
sysiem remained serviceabls after the test and its operation and the locking of the two gates wara
unaffecied.

The tested specimens tharefore comply with this clause of the Standand.

Tiek! renoft numbar JL8.108 D Bislding Resaarch Esthbibrnend Lid 2008
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Performance festing of a Fullgate (it shaft satety gale system

6 Pull-out tests

For these tests, tha lift shaft safely gale syslem remained setup a8 described lor the previpus lests. The
four fixing bolts which hald the outer frame of the safoly gate in place within the opening were Highlened
using a lorque wrench to the spacified setlings.

A force was applied parpandicular o the salety gale system which tharefore acted to pull the spacimen oul
of tho opaning batweon e two stanchions (e away from the W shall in practice). Tho load was applied
using a hydraulic loading cylinder acting through a calibrated load call which featured a maximum hold
furction to allow the peak Bad required to pull the spacimen oul of the tést rig to be recorded. The applhed
ioad was gradually increased untll the safely gate system pulled free of he lesi ng

Four differant torque sattings of the fuing bolls were tested: ZMm. 4Nm, 10Nm and 16Nm. Tha forces
requirad to pull the spacimen from the test rg al aach of these sattings are listad balow in Table 21

Tomue setting on FT' MUT 1':!
four fixing bolts puilaiipty gae.o
of upnning
2Nm 0.29kMN
4Nm 0.42kN
10Mm 1.38kN
15Nm 1.84kKN

Table 21: Safety gate system pul-gut 1est results

This test is bayond the scope of the BS EN 13374:2004 and thera are therefore no passifail crileria for the
results cbtainad. I1is kely that the resulls presented hera are onarous since the stesl stanchions of the
test rig will provide less friction for the fixings than, for example. may be oblained against a brickwork wall
or timber batten in practice. The actual force required to pull the safety gate system oul of the apening in a
given situation will depend upon & range of factors including the surrcunding material and the tightness of
the fixing balts. The results presented above may therefore be used as gukdance in the installatan
process, but if remains essential that each installation is individuslly checked for security of fitment upon

complebion

Tost répodt Aumbsed 248-104 © Bulldding Reseanch Extablishment Lid 2008
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Parformanca testing of a Fullgate lift shaft safety gate system

7 Video recording of testing

Testing of tha Fullgate Iifl shaft safety gate system was recorded by BRE onto a senes of five DVD's. Tha
chapliers contained an each of this discs are dascribed in Tables 22 and 23 balow,

Disc | Chapter | Specimen | Description

AT42 Horizontal loading. Left hand pest of main frame.

Horizental kbading. Large infill panel cenire of meash.

Horizontal loading, Main gate centre of left hand post

Horlzontal ading. Main gate cenire ol meash.

Horizontal ioading, Large infill panel centre of kicker board.

Horlzontal koading, Main gate centre of kicker board,

Horizontal loading, Half gate centre of op rail.

Horlzontal lading, Hall gate centre of mesh.

Parallel loading. Main gate caentre of laft hand post

Parallz| loading. Large infifl panel centre of right hand post.
Paraliel loading. Medium infill panel centre of right hand post.

Paraliel loading. Half gate door frame centra of 1eft hand post.

Paraliel loading. Hall gate top slop lab.

Accidental loading. Leading edge of hall gata

Accidental loading. Centre of hall gats

Displacement. Cenkre of small infill panel,

i | e, |l [l | i | sl | i | i
Safonom! B (| | | U0 | D0 | =0 | | | G P | =

Displacemuont. Centra of large infill panal.

ki

Displacement. Centea of medium infill panel

Displacemant. Hall gale cenire of top rail.

= a]m

Strength. Centre of small infill panel

R [ s
—

Strength. Cenire of largs infill pansl.

Sirength. Centre of medium nfil panel

Not used (disk ran oul).

AT4Z Strength, Hall gate centre of top rail

Sirength. Hall gate cantre of top rail

Strength. Half gate centre of fop rail

AGZZ Accidental icading. Centra of hal gats

Accidental loading, Leading edge of half gate

Displacement and sirength, Centre of small infill panel.

Displacement and strength. Centre of large infill panel

Displacement and sirength. Centre of medium mfill panal.

0 [ | | | | o RS 1R

Displacement and strength. Half gate centre of top rail

Table 22: Contenis Esi lor DVD numbers one o three

Tesd ropan mumbes 248-108
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© Biildhng Fessarch Establishmen Lid 2008

Page 31 of 40

-



Parformance testing of a Fuligate liff shaft safety gaie system

Disc | Chapter Specimen | Description

AZ26 Accidental loading. Centre of half gate
Accidental loading. Leading edge of half gate.
Displacement and strength. Centre of small infill panel and larga
infiil panal.

Displacement and strength. Centre of medium inlill panel
Displacement and strength. Hall gate centre of 1op rail.
Displacement and strength. Half gate centre of iop rail.
Additional tesis nol applicable to current system

Frame pull out test Top and bottom balts tightened o 2N m
Frame pull out test. Top and baitom baolts tightened to 4N.m
Frame pull out test Top and boitom balts tightened ta 10N m
Frame pull out test. Top and boltom bolts tightened to 15N.m

]m-mh | 1] | e

o
&

mihs ks ®
PRI )=

et | ok
| b

Table 23; Contents list for DVD numbers four and five

Tes! repon number 248104 € Bulding Resaanch Estabishmand Lid 2008
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Performance testing of & Fuligata Iift shaft safely gate systam A
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Performance teshng of a Fullgate lift shaft safety gate system

Annex A - Photographs of the test specimen

i § F

I-I-I-I-I;] [ H P PR =t

Figure Al Fullgzate lift shaft safely gate system inslalled in ERE fesl ng
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Performance lesbng of & Fullgals Iift shafll safety gale sysiem

Figure AZ: Fuligate lift shaft safely gate system wilh main docs agar
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Parformance testing of a Fullgate liff shaft safety gate system

e
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Figure AZ: Horizonial sfatic load [osl locations with main door open
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Perormanca testing of a Fullgate i ehaft safely gate system

Figure Ad: Horizontal stotic load test locations with main door apen
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Performance festing of a Fullgate lift shafl safety gate system

!'
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Figure AL: Parallel siatic load test locations
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Perlormance lesting of a Fullgale lift shaft salety gate system

- R

Figure A Safely gale pull-oul test loading lecation
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Performance testing of a Fullgate |ift shaft safety gate system

Annex B - Information provided by Client

B

@ opr =

~ @b

B
)

Fiing holes at 26mm ncremants to suit opaning ranges (MB adjustable balts).
Clamp rall with 25mm adjusiment

Thres infill panals used singly or in combination to suil opening width [(275mm, 175mm and
Tamm), Unused panels siored behind door panel.

Boor back with double guanding o praven] opaning fram outside of [iff shalt.
Cuter gate A3 sizo safely warning notice,
Outer gata [P&5 slam lock (iift door release key) with internal release

Onae medre high inmer Gate opening "Oul” on Rising Bull hinges for self closing assisted by
heavy duly retum spring (ses 10},

inner gate slam lock
Inner gate A3 size salety warning nolice

10 Heavy duty relurn spring to assist closing inner gala
11. infill of 25mm » 126 stesl mesh
12 18 SW(z Ricking plate

=xzexzssssss==HERPORT ENDSsssssss=sa=sa

Teet repoit rumber 248104 & Buldng Ressarch Exinblishmand Lig 3008
Comimercial in corfdences Pags 40 of 40



P Sty prlmamaition: obest BRE

T+ 00192 3 B0
b el (01923 654000

£ enpinesSiee mouk

ERE Scotland

Sootieh Enfeprse Technokogy Park
Eaz FADnCE

Glasoow

G5 i

1«44 (11355 She200

=44 {11355 57410

[ engiaresfipme.onu

Wevey EEE 0w

bre




