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Test Report: 17716/Ref. 1/CR1

INTRODUCTION

Lucideon were commissioned by the client, Fieger Louvre Windows, to carry out load
testing in accordance with BS 6180:2011 Barriers in and about buildings, to allow their
Louvre Windows to be classified for use in accordance with Barriers in and about
buildings — Code of Practice.

The testing was carried out at Lucideon’s test facilities at Queens Road, Penkhull,
Stoke on Trent.

This report summarises the test results obtained during the test programme and does
not provide interpretation of those results.

TEST SAMPLES

The systems tested were designated as Fieger Louvre Windows FLM PG 12 Single
Glaze, FLW32 Double Glazed and FLW40 Triple Glazed. The systems are shown in
Figures 1-3.

TEST PROGRAMME

A horizontal line load, a uniformly distributed load and a point load were carried out on
the Fieger Louvre Windows Systems with the following configurations:

1 No. FLM PG 12 Single Glazed unit (h x w) 1550 mm x 1200 mm.
1 No. FLW32_25 Double Glazed unit (h x w) 1600 mm x 1200 mm.
1 No. FLWA40_25 Triple Glazed unit (h x w) 1750 mm x 1200 mm.

Dimensions for the individual systems can be found in Figures 1-3.

TEST METHOD

Two steel stanchions set at 1200mm centres were bolted to the floor of the test facility.
The louvre windows were fixed back to the stations using 6No.clamps. A reaction frame
incorporating a hydraulic ram and load cell were positioned to the front of the window.

A horizontal imposed line load was applied to the glass at a height of 1100 mm above
the datum level of the floor. The deflection was measured at the top central point
1100 mm above the datum level of the floor. The load was applied via a hydraulic ram
and the deflection measured using a digital electronic displacement transducer (see
Plate 1.

A point load was applied to the centre point of the louvre 1100 mm above the datum
level of the floor, the standard deems that the point load should be applied at the position
likely to cause most deflection and the centre point of the louvre was deemed be the
worst case scenario. The load was applied via a hydraulic ram and 50 mm by 50 mm
spreader plate with deflection measured using a linear voltage displacement transducer.
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Test Report: 17716/Ref. 1/CR1

A UDL was applied to the louvre window by means of a 1112 mm x 1100 mm panel.
The load was applied via a hydraulic ram with deflection measured using a linear voltage
displacement transducer.

In all tests the load was measured using a calibrated load cell and the data recorded
using calibrated Delphin data logger.

RESULTS

The test was carried out in accordance with the guidance given in BS 6180 Barriers in
and about buildings — Code of Practice. The standard states that the maximum
allowable deflection for a free standing glass protective barrier panel is 25 mm.

Table 2 of BS 6180 Barriers in and about buildings — Code of Practice categorises
parapets, barriers and balustrades for areas of use depending on the loads they have
achieved under testing.

The loads achieved by the Fieger Louvre Windows systems tested under horizontal
imposed line load to the maximum deflection of 25 mm are given in Table 1.

The loads achieved by the Fieger Louvre Windows systems tested under uniformly
distributed load to the maximum deflection of 25 mm are given in Table 2.

The loads achieved by the Fieger Louvre Windows systems tested under point load to
the maximum deflection of 25 mm are given in Table 3.

All figures quoted in Tables 1-3 contain no safety factors and are direct loads as
achieved by the system under test conditions.

Table 4-6 summarises the suitability of the tested systems in accordance with Table 2 of
BS 6180:2011.

NOTE: The results given in this report apply only to the samples that have been tested.

END OF REPORT
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Test Report: 17716/Ref. 1/CR1

Table 1 - Summary of Performance of Fieger Louvre Window Systems
Tested under Horizontal Imposed Line Load

Height of L\?r’g:?:g d Deflection at Working
System Unit Code Glass Applied Load for Suet Line Load for System
mm yaiem (mm)
(kN/m)
Fieger | FLM PG 12 Single Glazed 1100 3.00 10.82
Louvre | FLW32_25 Double Glazed 1100 3.00 14.00
Windows | FLW40_25 Triple Glazed 1100 3.00 7.80
Table 2 - Summary of Performance of Fieger Louvre Window Systems
Tested under Uniformly Distributed Load
Working UDL | Deflection at Working
System Unit Code Glass for System Line Load for System
(kN/m?) (mm)
Fieger FLM PG 12 Single Glazed 1.50 3.30
Louvre FLW32_25 Double Glazed 1.50 0.47
Windows | FLW40 25 Triple Glazed 1.50 0.74
Table 3 - Summary of Performance of Fieger Louvre Window Systems
Tested under Point Load
mposed Working | ‘Deflection at Working
: Folnt Load 1 point Load Point Load
System Unit Code Glass gt 25 mm for System for System
eflection (kN) (mm)
(kN)
Fieger |FLMPG12 | Single Glazed 2.56 1.50 16.37
Louvre FLW32_ 25 Double Glazed 3.73 1.50 9.48
Windows | FLW40_25 Triple Glazed 5.00* 1.50 4.40

*Test stopped at 5 kN with a deflection of 15.3 mm recorded
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Test Report: 17716/Ref. 1/CR1

Table 4 - Summary of Suitability of Fieger Louvre Windows Systems fitted Horizontal Line
Load in Accordance with Table 2 of BS 6180:2011

Occ-:;yzigf for AR 1
TR Examples of Specific Use Line Load | FLM PG 12 | FLW32_25 | FLW40_25
e (kN/m)
Building
(i) all areas within or serving exclusively
one .single family dwelling inqluding stairs, 0.36 v v F
. landings, etc. but excluding external
Domestic and 3
. ) balconies and edges of roofs
residential = : e :
activitics (ii) other residential, i.e. houses of multiple
occupancy and balconies, including 0.74 v . v
Juliette balconies and edges of roofs in '
single family dwellings
(iii) light access stairls and gangways not 0.22 & v v
more than 600 mm wide
Offices and work (iv) light pedestrian traffic routes in
areas not included | industrial and storage buildings except 0.36 v v v
elsewhere, designated escape routes
including storage | (v) areas not susceptible to overcrowding
areas ?n offiqe and institutiona_l puildings, also 0.74 7 v v
industrial and storage buildings except as
given above
Areas where (vi) areas having fixed seating within
people might 530 mm of the barrier, balustrade or 1.50 v v v
congregate parapet
Areas with tables .
v v v
or fixed seating (vii) restaurants and bars 1.50
Areas without (viii) stairs, landings corridors ramps 0.74 v v v
obstacles for
moving people (ix) external balconies including Juliette
and not balconies and edges of roofs; footways 0.74 v of o
susceptible to and pavements within building cartilage ’
overcrowding adjacent to basement/sunken areas
(x_) foot\_vvays or pavements less than 3 m 150 7 Iy v
wide adjacent to sunken areas
A ibl (xi) theatres, cinemas, discotheques, bars,
hads susceptl € | auditoria, shopping malls, assembly areas, 3.00 v v v
to overcrowding studios; footways or pavements greater '
than 3 m wide adjacent to sunken areas
(xii) grandstands and stadia (Note 1) - - -
. (xiii) all retail areas including public areas v v v
el eres of banks/building societies or betting shops i
(xiv) pedestrian areas in car parks,
. including stairs, landings, ramps, edges of | 1.50 (Note 2) v v v
Vehicular internal floors, footways, edges of roofs
(xv) horizontal loads imposed by vehicles (Note 2) - - -

Note 1 — See requirements of the appropriate certifying authority
Note 2 — Clause 8.1.1 of BS 6180:2011 states that “glass should not be used for vehicle protection

barriers”
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Table 5 - Summary of Suitability of Fieger Louvre Windows Systems Uniformly Distributed
Load in Accordance with Table 2 of BS 6180:2011

sType of Occupancy Horizontal
for Part of the Examples of Specific Use UDL FLMPG 12 | FLW32_25 | FLW40_25
= Building (kN/m?)
- (i) all areas within or serving exclusively one
é singlle family dwelling inclt_Jding stairs, 0.50 v o
landings, etc. but excluding external )
i)omestic and balconies and edges of roofs
=esidential activities (i) other residential, i.e. houses of multiple
Jﬂ occupancy and balconies, including Juliette 100 v &
: balconies and edges of roofs in single family ’
. dwellings
? (iii) light access stairs and gangways not 0.22 v v
‘ more than 600 mm wide )
3 (iv) light pedestrian traffic routes in industrial
_Offlces atn.d “lmék d and storage buildings except designated 0.50 v v
g:'eas: o ul 3. escape routes
|etsew sIe, JCCing (v) areas not susceptible to overcrowding in
ﬁ orage areas office and institutional buildings, also 100 > v
ﬂ iqdustrigl and storage buildings except as '
iven above
|Areas where people |(vi) areas having fixed seating within 150 v v
5night congregate 530 mm of the barrier, balustrade or parapet )
! -
greas W'th kablesen (vii) restaurants and bars 1.50 v v
xed seating
reas without (viii) stairs, landings corridors ramps 100 v v
iugzgg‘z\?\:ﬂ; (T; oving (ix) e>l<ternal balconies including Juliette
S usceptible to balconies anq e:dges. of roofs;.footway.s and 1.00 » .
Lovercrowding pavements within building cartilage adjacent
= to basement/sunken areas
(x) footways or pavements less than 3 m 150 v v
= wide adjacent to sunken areas )
; . (xi) theatres, cinemas, discotheques, bars,
-%Areas susc_:eptlble to auditoria, shopping malls, assembly areas, 150 v v
| vercrowding studios; footways or pavements greater than '
= 3 m wide adjacent to sunken areas
‘ (xii) grandstands and stadia (Note 1) - -
’ . (xiii) all retail areas including public areas of
_q.ietan areas banks/building societies or betting shops =50 Y 7
- (xiv) pedestrian areas in car parks, including
) stairs, landings, ramps, edges of internal|1.50 (Note 2) v v
o ehicular floors, footways, edges of roofs
|_ (xv) horizontal loads imposed by vehicles (Note 2) - -
-
=1
Note 1 — See requirements of the appropriate certifying authority
% Note 2 — Clause 8.1.1 of BS 6180:2011 states that “glass should not be used for vehicle protection
barriers”
=
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Test Report: 17716/Ref. 1/CR1

Table 6 - Summary of Suitability of Fieger Louvre Windows Systems Point Load in
Accordance with Table 2 of BS 6180:2011

Type of Occupancy Point
for Examples of Specific Use Load | FLM PG 12 | FLW32_25 | FLW40_25
Part of the Building (kN)
(i) all areas within or serving exclusively
one single family dwelling including 0.25 & 7 &
stairs, landings, etc. but excluding '
Domestic and external balconies and edges of roofs
residential activities | (i) other residential, i.e. houses of
multiple occupancy and balconies,
including Juliette balconies and edges of B.50 Y d v
roofs in single family dwellings
(iii) light access stairs and gangways not
more than 600 mm wide 322 d d ‘/
: (iv) light pedestrian traffic routes in
Offices and work ) . .
R gldqstnatl dand storaget buildings except| 0.25 v v v
elsewhere, including AT Soaan e :
(v) areas not susceptible to
storage areas o ' § e o
overcrowding in office and institutional 0.50 v v v
buildings, also industrial and storage ’
buildings except as given above
(vi) areas having fixed seating within
Areas where people 530 mm of the barrier, balustrade or| 1.50 v v v
might congregate
parapet
Qigzssggt?n?bles o (vii) restaurants and bars 1.50 v
Areas without (viii) stairs, landings corridors ramps 0.50
obstacles for moving | (ix) external balconies including Juliette
people and not balconies and edges of roofs; footways = . v v v
susceptible to and pavements within building cartilage|
overcrowding adjacent to basement/sunken areas
(x.) footvyays or pavements less than 3 m 150 v o v
wide adjacent to sunken areas
xi) theatres, cinemas, discotheques,
Areas susceptible to |bars, auditoria, shopping malls,
overcrowding assembly areas, studios; footways or| 3.00 X v v
pavements greater than 3 m wide
adjacent to sunken areas
(xii) grandstands and stadia (Note 1) - - -
(xiii) all retail areas including public
Retail areas areas of banks/building societies or| 1.50 v v v
betting shops
(xiv) pedestrian areas in car parks,
inclyding stairs, landings, ramps, edges 150 v v v
Vehicular of internal floors, footways, edges of
roofs
(xv). horizontal loads imposed by (Note 2) ) ) )
vehicles

Note 1 — See requirements of the appropriate certifying authority
Note 2 — Clause 8.1.1 of BS 6180:2011 states that “glass should not be used for vehicle protection

barriers”
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Test Report: 17716/Ref. 1/CR1

Plate 1 - Generic Test Arrangement Horizontal Line Load
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Test Report: 17716/Ref. 1/CR1

Generic Test Arrangement Point Load

Plate 2 -
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Test Report: 17716/Ref. 1/CR1

Plate 3 - Generic Test Arrangement Uniformly Distributed Load

Page 11 of 14 Pages



sabed | Jo g| abeyd

Pa7e|D) BjdU| GZ 0N ] o m—

POZEID AN §T ZEM | e PAZEID) AIBUIS Z| D I em—

Aoy

(ww) uoTPalBQ

o€ 74 4 St 01 G 0
e 2 r 000

00°L

ooe

F 00°€

r 00

r 00'S

LMO/L 12d/9LLLL Hoday 3sa ) * 009

T v F O rm Tl O TEl TRl OTEY fEY MY el O fEl O fER O fAE el Rl el rEl /Ay fET O fET OWT O fEY IMY (AW /WY MW /MY [EY /&W

(W/NX) peo

(peo7 8uI |eJUOZIIOH) SWaISAS MOPUIAA 81AN0T J8Bal4 SBAIND UOIPa|ed SNSISA PEOT - | HeyD

&%



sabed 4| jo ¢| abey

0e

P3ZE|D BIAN0Q GF ZEM ] s

PaZe|D 3|dil] §Z 0PI m—

PRZRID 2|BUIS Z 1 Od N7 ee—

Aoy

(ww) uonaspag

LHO/L J9H/9LLL) (Moday 3sa )

oo oM T T T T T

i /& i

000

r 001

- 00°C

r 00t

" 00

r 00°S

* 00'9

(NX) peo

(Pe0T JUI0d) SwaisAs MOpuUIp 81An0T J8Bal4 s8AIND uondsjeq ShsISA peo -z yeys

i M m

M W M M m m m m

AY MY MY MY [E7 &% F§



sabed | jo y| abey

PSZEID 2IAN0QA G2 ZEM |- s

paze|s) aldu| 67 07T m—

paze|D) 8|BUIS Z1LOd 1N e—

Aay

(ww) uondspag

[=e]
~
0
w
<
[ap]
™~

LMO/L Jed/9LLL)L ‘Hoday 1sa )

M mn i 7 W fn M T e i e @ O FE e e el e N e e R

= 000

- 00°L

002

r 00°€

r 0%

r 00§

009

(zW/NY) peo

(7an) swajsAg mopuipp 81AnoT 18bal4 SaAIND UOI0a|Ia(] SNSI9A peoT - € Heyd

I\ ™ MY Y & S FS

m

rsx



yaunp jzjasig Jan) Zyesig “idsun |swen Bl uoisingy | xapu)|

q s i & BLYEPYE LOZ9 Bb+ ey sasuauanpwe | 1| SL0ZIZHEL Bumesqisid|
AT L00—-0189S8-2191 werrsicesen ®l WD [SA[T0@0E]  repoe serepy| @
j2aus “oN Bumesg 01 20y 9P Iy =]

f——

JUBAISa] 2L ©9d W4 [53533 T|etoziziiar | ==

R:THTN awen 818Q

Hawo Jajsusjus|jawe] Jebai4 sy

: afine
_ SIN BIEs |euajeff| seouelsjo] SUoISINDY

‘98] $$800. 0] pauado
9q }snuW sepe|q 21AN0| 8} 'SASED BLUOS Ul "pasn aq pjnoys sajoy Buixyy pajesipap
8y} Alup "sawiely BpIS 8y} 40 %0Bq By} OJUI PaLIASU| 84 Jou JSNW SMmaids Buixiq
"suojuld ay} ebewep
ued Ajjenuew saiano| sy} BuuadQ “Jojenjoe sy Buisn psuado aq Ajuo 1snw saiAno| g
"uolinw 81U8D R SAWEY BpIS aU] Jepun pajeso| aqg Ajuo Jsnw siayoe
"aienbs @ anJ) pajjeisul aq 1SN SJUSA  §
‘aojueienb ay) ploA pue

suoluid ay) abeluep ||m siu) Se sape|q aIANo| au) Ag pall| 8¢ Jou 1SN SJUsA ay |
"JopJo jo awu e Jsenbal uo papiaoid aq ued syooy Buiyy Jo swey Jusa ay;
punole pasn aq ued sbuilg "pasn aq jou }snw sjsioy wnnoe “BunsioH ¢
"1ayleam ay) wouy pajoajold 9
Alleoiien paiols aq Isnw sjUaA ay} 'sajeld sy} Woly pasowsal J| ‘abeio)g  z
"92IABP JeiWis 10
Moy Yii-yio4 e Buisn pepeojyo aq pinoys sajelo Bupped ‘Buipeoyo |
S2)JON UonE||BISu|

[Te]

10 3739

SLOis

sudwon
0U G

MBIA UB|d

ovcl

0651

0SST

0011

8IANOT paxi4

00¢1

Vel /el 7Ed TER VAl A VAl FaY Vay Vay Fay FaY rat fal FaY fay Ay fay

m

[}

raY

sainbi4 - ¥ XION3ddV

PN PN Y &Y faE mEY R e e

Fa™

=

ra

Sol



yaunp jzj@s13 Jan) zjesi3 “idsin [ewen a1eQ uoisinay

NOOI-O _‘wowmlw L9l BIPEPYS 1070 6+ ey sasuaguaipwe [ 1| SLOEIZHEL Buimesq jsing

Co_ iz :n_ww .H.xm ww_ 4393 M E ] [ pappe siaidepy

139Us "ON Buimesq 0l 30y J2p iy

o) < §|

T

——

JUsA 1se ] 2€ M4 [55953 T(grozizier | ==

BIL aweN 2)eg

HOws) Jsjsuajuaiawe Jabaiy qusin

; abne:
_ SIN BIeIS euaielf| seouessjo) suoIsinay

'889U)] $S8208. 0] pausado m

84 1sNW sape|q 81Ano| su) 'seseo awos Ul ‘pasn aq pinoys ssjoy Buixy pajeoipep M3IA Ue
au) AluQ sewwel apIs sy} JO ¥OBQ B OJUI PANASUI 87 JOU 1SN SMBIIS Buxi4 2
‘suoiuid ay) abewep ek
ued Ajlenuew saiano| sy} BuiusdQ “Jojenoe ay} Buisn pauedo ag Ajuo 31snw saiAnoc] g
‘uolinw enusd @ saWel BpIs 8y} Jepun pajedo| aq Ajuo Jsnw siaoed
‘alenbs g anil pajieIsul q ISNW Sjusp,
‘@ajuelend ay) ploa pue
suoluid ayy eBewep |IM SIY) Se sape|q 81Ano| 8y Ag palyl| 84 JoU 1SN SjusA ayl
18P0 jo sy je 1sanbai uo papircid 8g UBD S¥00Y BUILI] JO SWEl) JUSA BU)
punole pasn aq ues sBullS ‘pasn eq jou 1snw sjsioy wnnoep “Bunsioy ¢
“1ayiesm ay) Loy parosiold g
AllBO1IBA PBIO)S B ISNW SIUSA BU) 'SBJEID BU) WO} PAAOWSI J| ‘obelolg 7
"92IASP JE[ILUIS JO
9N} Yii-xi104 e Buisn papeolyo aq pinoys ssjess Buiypey ‘Buipeolyo |
SBJON uone|esu| 1

—

00¢t

Id

wn

0011

0591
0091

2A0

Jajunow

o

UQllEAS

el /e /Rl 7 MM el FaY Ay MaY FaY Fay Fal Fat Fal Fal Fay VaY WA WAl Fal FaY PY PN PN O IST O FSY S P e sme mem mee mar



yainp 1219513 1any Zjesi3 Jdsin Jawen ajeq uoisinay | xapuj]

[El _ = BLEEYPS L0Z9 61+ Xe]  smsuspusipuey | =1 1| G10CICHET Bumelq 1sia| W
B €00--0189ST-ZLOL | orerre sosacer 1 HA0 3 [FA[T0T0R reppe sreny| G
Neua¥NE BBYES-Q
JEEITS ‘oN Buimesg 0L any 12p jmy &

—

UBA IS8 OF M1 [F5553 Tsiozzier | ==

B slweN ajeq

HAWS) Jajsuajuajawen mem_u RUET] )

R afine
_ SIN I3 |euaje| saouelajo] suoisiAey

'988U)} SS800€ 0} pauado

0 1SN S9PE|q 8IANO| 8U) 'SBSED BWOS U| "Pasn aq pinoys sa|joy Buixy pajesipsp
84y AluO "sauwely apis 8y} JO 3oeg B} 0JUI PBLIBSUI 8Q JOU 1SNW SMBIIS Buxi4 4

‘suoluid ayy abewep

ued Ajlenuew saiano| sy BuiuadQ “lojenyoe 8y} Buisn pauado aq Ajuo 1snw seianoT 9
uolnW ausd g ssLUBY SPIS By} Jopun paedo| aq Ajuo JSNL S1axdEd
"alenbs g anJ) pajleisul 8q isNW sjusp,  §

"@8juelenb ay) ploA pue

suojuid su} sBewep (M SiY) Se sape|q 2IANO| 8y} A Payl| 84 JOU 1SN SIUSA syl
18P0 Jo s Je }senbal uo papinoid aq ued syooy Buiyl) Jo ewel; Jusa sy}
puno.le pssn aq ued sbulls ‘pasn aq jou Jshw sisioy wnnoep ‘Bunsioy ¢

“layjeam ay} wouj pejosjoid §

Ajleoiuen paios aq 1SN SJUSA BY) ‘SejeId U} WO PEAOLIBY J| ‘ebeiolg 2
"80IABP JB|IWIS JO
N4 Y3404 e Buisn pspeoyyo eq pinoys sejelo Bupped ‘Buipeoyo | _
=i,

[4]:74}

[Te]

00TF

0og8l
0G5/1

'SSJON UOlE|[E)SU|

IGZ L SUOISUBLUIP [|BIBAQ)

® = § )

JSUl WW O X GZ |e4Baiul ypim 818

09
By £8 aybiapp

apIs puey

JaA87 puBH 06 70 3739 ou | Buipnoy;

o/

Usiul poazZIpoue isajig
wwige ‘g/uobiy wil (
(SR,

v 00¢t

uonens|g UuoI128S [E2ILUBA OF AATA
[NV

GZ O M4 @

5]




