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1. Introduction

This Classification Report defines the fire resistance class assigned to the installation sit-
uations of “FLAMRO Products in CLT floors” in compliance with the procedures given in
EN 13501-2:2016.

2. Details of classified building components and products

2.1. Function type

The function of all FLAMRO construction products listed in this classification report is to
resist fire in cross laminated timber (CLT) load-bearing structures in horizontal orientation,
according to the characteristic product behaviour, as specified in section 5 of EN 13502-
2:2016.

211. BSB

The construction product BSB is defined as a fire protection brick and is used for sealing
pipes and cables.

2.1.2. FLAMMOTECT-A

The construction product FLAMMOTECT-A is defined as a coating system. FLAMMO-
TECT-A is used to coat or seal gaps in the soft penetration sealing system FLAMMOTECT.

FLAMMOTECT-A consists of the following components:

FLAMMOTECT-A Paint —> for coating the rock wool panels
FLAMMOTECT-A Solid emulsion -> for coating the rock wool panels
FLAMMOTECT-A Filler - for sealing of joints and annular gaps
FLAMMOTECT-A Kitt -> for sealing of joints and annular gaps

FLAMMOTECT Pre-coated mineral fibre boards
- 1-sided pre-coated mineral fibre board 50mm thick
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2.1.3. CT Cable Tube

The building product CT Cable Tube is defined as a fire protection cable box. The con-
struction product CT Cable Tube is used to seal cables, cable conduits and climate-split
cable combinations.

2.1.4. VariantNIIA/AWM II

The construction products N Il A und AWM Il are defined as dimensional fire protection
collars. The products N Il A und AWM Il are used to seal combustible pipes.

2.1.5. NBR-plus / DG-CR pro

The construction products NBR-plus and DG-CR pro are defined as fire protection wraps
and are used to seal non-combustible pipes with combustible insulation, electrical installa-
tion conduits and clima split bundles.

2.1.6. KSL-W

The construction product KSL-W is defined as a firestop wrap. The product is used to seal
combustible pipes.

2.1.7. DG-SC

The construction product DG-SC is defined as an intumescent filler and is used to seal
combustible pipes and annular gaps.
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2.2. Descriptions

The installation situations of “FLAMRO Products in CLT floors” are fully described in the
test reports referred to in section 3 of this Classification Report.

2.2.1. Pipes
2.2.1.1. Non-regulated plastic pipes:

CONEL DRAIN Application: Building drainage

REHAU Raupiano light Material: Polyolefin
Product Informative
standard:

POLO-KAL XS / NG Application: Building drainage

Poloplast Material: Polyolefin
Product Informative
standard:

RAUPIANO PLUS Application: Building drainage

REHAU Material: Polyolefin
Product Informative
standard:

Geberit Silent dB20 Application: Building drainage
Material: Polyolefin
Product Informative
standard:

Geberit Silent-Pro Application: Building drainage
Material: Polyolefin
Product Informative
standard:

Geberit Silent-PP Application: Building drainage
Material: Polyolefin
Product Informative
standard:
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2.2.1.2. Multilayer composite pipes:

Viega Raxofix Application: Hot & cold water
Material: PE / aluminium / PE
Product standard: Informative

REHAU Rautitan stabil Application: Hot & cold water
Material: PE / aluminium / PE
Product standard: Informative

Geberit Mepla Application: Hot & cold water
Material: PE / aluminium / PE
Product standard: Informative
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Test specimen description
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2.2.2.2. Test Report No. 321100703-1

Tested in: CLT floor

- Manufacturer: STORA ENSO

- Type designation: CLT 140 L5S NVI WW C24 SAN
- Thickness 140 mm

- 5 layers: 40/20/20/20/40

TR 321100703-1 - single seal

Insulation
Acc. to EN 1366- Pipe sealing system as per EN1366-3: 3.12
3:2009; Table 1

c Active -

-% " = components b

g 4 S IS

S Q — — 3]

2 = @ S s

c = Q o £ — a

%)) Q _.-E = — = o
c — = ) = ) S o'c
— oSE 2 ] = | 5 8 7] £ 2 == 2
< 2 | 8|5 t |3 2 | ¢g| £l 5| 2 82| 3
Q Q= S v | @ 9 | SE ® ° o S o S 25 2
S S £~ = | 2 & ®© & | 2 ¢ £ 2 = = o 2 S O <
2 = [aRN] @] o | O - £ L = £ — [ = k= T L
AW-1 Geberit Silent Pro 1x@110/t4.5 | 90° | U/U LS | 50 5 AWM I 120 - 19.2 | 254 | EO
AW-2 Geberit Silent PP 1x@110/t3.6 | 90° | U/U LS | 50 5 AWM I 120 - 19.2 | 254 | E-O — g
X1 Geberit Silent PP 1x@75/t2.4 | 90° | U/U LS | 50 5 AWM I 85 - 128 | 254 | E-O ‘2: S
X2 Geberit Silent dB20 1x@63/t3.2 | 90° |U/U | .« | LS | 50 5 AWM I 73 - 128 | 254 | E-O 'C) %
AW-3 Geberit Silent dB20 1x@110/t6.0 | 90° | U/U % LS | 50 5 AWM I 120 - 19.2 | 254 | E-O UlaJ ?
AW-3A Geberit Silent dB20 1x@110/t6.0 | 90° | U/U | & | LS | 50 5 AWM I 120 - 19.2 | 254 | E-O % g
AW-3B Geberit Silent dB20 1x@110/t6.0 | 90° | U/U LS | 50 5 AWM I 120 - 19.2 | 254 | E-O < é
AW-4 REHAU Raupiano plus 1x@110/t2.7 | 90° | U/U LS | 50 5 AWM I 120 - 19.2 | 254 | E-O L ;:
AW-5 CONEL Drain 1x@110/t3.6 | 90° | U/U LS | 50 5 AWM I 120 - 19.2 | 254 | E-O

1 Protruding out of seal on both sides
2 PEF insulation
3 Mineral wool filling as thick as penetration seal (r= 40 kg/m?, Q= 1000°C).
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TR 321100703-1 - single seal

Insulation
Acc. to EN 1366-
3:2009; Table 1

Pipe sealing system as per EN1366-3: 3.12

c Active R
8 " = components 2
o 2 £ T
5 4] s
[ — (o]
2 Z o) £ @
» g = < g £ = % —
2 __ c o g = 0 s o o
g 2E g |5 £ E o | e £ 5| =8| &2 T
[} [T 1 ) o == ) © =S =
S g EZ 2| 8/& ¢/ g3 & |3 |22 § % |%f5| 3
prd = (AR @] o | O — =R = k= — == — = =] L
AW-6 Poloplast POLO-KAL NG | 1 x @110/t4.9 | 90° | U/U LS 50 5 AWM I 120 - 19.2 25.4 E-O
AW-7 Geberit Mepla 1x@16/t2.25 | 90° | U/C LS | 350 17 AWM I 54 - 6.4 254 E-O
AW-8 Geberit Mepla 1x@20/t25 | 90° | U/C LS | 350 | 175 AWM I 54 - 6.4 254 E-O
AW-9 Geberit Mepla 1x@26/t3.0 | 90° | U/C LS | 350 | 18,5 AWM I 67 - 12.8 75.4 E-O - g
AW-10 Geberit Mepla 1x@32/t3.0 | 90° | U/C < LS | 350 19 AWM I 67 - 12.8 75.4 E-O Ple 9'
AW-11 Geberit Mepla 1x@40/t3.5 | 90° | U/C é’ LS | 350 | 205 AWM I 79 - 12.8 75.4 E-O |L_l) %
AW-12 Geberit Mepla 1x@50/t4.0 | 90° | U/C g LS | 350 21 AWM I 94 - 17.1 254 E-O I|.I_J 5
AW-13 VIEGA Raxofix 1x@16/t2.2 | 90° | U/C g LS | 350 17 AWM I 54 - 6.4 25.4 E-O O g
AW-14 VIEGA Raxofix 1x@20/t25 | 90° | U/U % LS | 350 | 175 AWM I 54 - 6.4 254 E-O % -g
AW-15 VIEGA Raxofix 1x@25/t2.7 | 90° | C/U LS | 350 | 18,5 AWM I 67 - 12.8 75.4 E-O 5 =
AW-16 VIEGA Raxofix 1x@32/t3.2 | 90° | C/U LS | 350 19 AWM I 67 - 12.8 75.4 E-O L :
AW-17 VIEGA Raxofix 1x@40/t3.5 | 90° | U/C LS | 350 | 20.5 AWM I 79 - 12.8 75.4 E-O
AW-18 VIEGA Raxofix 1x@50/t4.0 | 90° | U/C LS | 350 21 AWM I 94 - 17.1 254 E-O

4 Mineral wool filling as thick as penetration seal (r= 40 kg/m? Q = 1000°C).
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TR 321100703-1 - single seal

Insulation
Acc. to EN 1366-3:2009; Pipe sealing system as per EN1366-3: 3.12
Table 1
- Active )
S m = components S
g 9 g =
S Q — — i}
D = 3 £ 2
E = Q = = —_ Q.
@ _ c 8 £ = g — S c g'_'
— SE el e E s o 7 £ 9 o E =
s 2 E g | 5 z | S sl .| 8| 2| 8| gL £
Q Qo S ) ) Q o | 5= ) ke ) S o < = = 8
S g £3 £l2 % | 8|5 |2E = 2 | 8§ £ | &8 2|58 8
z = [agN o o ~ O 4 £ E (= £ — [ = £ T Lo
K-4 Copper 1x@54/t1.0 | 90° | U/C LS |350| 9 | NBRplus| 72 | 1 | 15 | 125 | E-° Sec\‘jvrifg by
X
[}
E1 | Stainlesssteel | 1x2110/1L0 | 90° | CU| § | LS 350 | 95 | NBRyplus | 129 | 1 | 15 | 125 | EF | Sec\‘,‘vrifg by
K-8 Copper 1x@54/10 | 90° |uc| < | Ls |350| 21 | NBRplus| 96 | 2 | 3 | 125 | E-F E Sec\‘,‘vrifg by
, < Q secured by
E-2 Stainless steel 1x@110/t1.0 | 90° | C/U LS | 350 23 NBR-plus | 156 2 3 125 E-I© E Wire
K-12 Copper 1x@54/t1.0 90° | U/IC RS800 LS | 430 20 - - - - - - % -
E-3 Stainless steel 1x@110/t1.0 | 90° | C/U LS | 430 | 30 - - - - - - > -
K-15 Copper 1x@28/t1.0 90° | U/C Hvac LS | 430 20 - - - - - - D -
K-16 Copper 1x54/t1.0 90° | U/C LS | 430 20 - - - - - - -
4 x timber
DB-1 | Geberit SilentdB20 | 1 x @110/t6.0 | 90° | U/U | Flexen!* | LS | 50 5 AWM II 120 - 19.2 | 254 | E-O screw
100x6

© oo~ U

Protruding out of seal on both sides
NBR-plus protruding 50 mm out of seal soffit
Mineral wool backfilling as thick as penetration seal (r =40 kg/m3, Q = 1000°C).
NBR-plus protruding 50 mm out of seal soffit
NBR-plus protruding 50 mm out of seal soffit

10 NBR-plus protruding 50 mm out of seal soffit
11 PEF insulation
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TR 321100703-1 - single seal

Insulation
Acc. to EN 1366-3:2009; Pipe sealing system as per EN1366-3: 3.12
Table 1
- Active _
iS) " = components =2
g 9 £ T
> UC) — —_ 5
D = @ £ s
€ = Q 0 = —_ Q.
@ _ c 8 £ = g — S c g'_'
— SE el e E S o 7 £ 9 o E =
2 2 E S| 5 £ | B o | o] & < < &= =
o) 0o 5 & ) Q o | S5 ) S ) < o) T e = 9
S 5 E= £l a| & | 8 5 |3E S 2 | g| 2| 5| 2 | 58 2
Z = AR o | a = o| 3] =ck& ~ c | S = 3 £ S3s ¥
K-17 Copper 1x@28/t1.0 90° | U/C LS | 430 20 - - - - - -
K-18 Copper 1x@54/t1.0 | 90° | U/C Hvac LS | 430 | 20 - - - - - -
S-9 Steel 1x@48/t1.5 | 90° | C/U LS 1430 | 20 - - - - - -
S-10 Steel 1x@28/t1.0 | 90° | C/U LS | 430 | 20 - - - - - -
4 x timber
DB-2 | Geberit SilentdB20 | 1x @110/t6.0 | 90° | U/U | Flexen*? | LS | 50 5 AWM I 120 - 19.2 | 254 | E-O screw
100x6
PB 321100703-1 - Mixed penetration seal
Dimensions
No. Type I xwxh Installation Remarks
[mm x mm x mm]
Seal 1 FLAMMOTECT-A 600 x 600 x 140 E-l flush with floor top surface and soffit
Seal 3 BSB 600 x 600 X 230 E-l Floor top support made of squared tlm_ber 60x50 mm (hxw)
flush with the soffit

12 PEF insulation
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PB 321100703-1 - Mixed penetration seal

Insulation
Acc. to EN 1366-3:2009; Pipe sealing system as per EN1366-3: 3.12
Table 1
- Active )
.% 9 = components g
5 @ E s
2 k~; o = n
—_ E | = — =
_ S §| o = s 5 2 E| & | QE o
2 2E S| § £ | F o |2 S|l s| B |82 =
Q Qo S o @ Q o | 5= o ) ol| S o T 25 a
S S £ slel 5 8|8 |28 & 2 |g|E|§| 2 |58 3
Z = a8 O | & ~ o| S| k& it s | 3| F | & < S o vl
Sle';" Copper 1x@28/t1.0 | 90° | UIC LS | 430 | 20 - - - Secured by wire
Hvac!*
Sﬁgl Copper 1x@54/t1.0 | 90° | U/IC LS | 430 | 20 - - - - - — Secured by wire
Seal | GeberitSilent | ), 5110/16.0 | 90° | UIU Ls|s0| 5 | awmn | 120 | - | - | - | g0 | & | “threadedrod
1-3 dB20 Elexent® 5 M6
Seal Geberit Silent o L 4 X threaded rod
1.4 dB20 1x@110/16.0 | 90° | U/U LS 50 5 AWM I 120 - - - E-O Ig M6
Slegl Copper 1x@28/t1.0 | 90° | U/IC LS | 430 | 20 - - - - - - <§E secured by wire
- Hvac'’ 3
Sleg' Copper 1x @54 /1.0 | 90° | UIC LS | 430 | 20 - - - = -
Seal Geberit Silent ° 18 4 x threaded rod
1-11 dB20 1x@110/t6.0 | 90° | U/U | Flexen LS 50 5 AWM I 120 - - - E-O M6

13 Protruding out of seal on both sides

14 Lamella mat 35 kg/m3

15 Mineral wool filling as thick as penetration seal (r = 40 kg/m?, Q = 1000°C).
16 PEF insulation

17 Lamella mat 35 kg/m?3

18 PEF insulation
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PB 321100703-1 - Mixed penetration seal
Insulation
Acc. to EN 1366-3:2009; Pipe sealing system as per EN1366-3: 3.12
c Table 1
2 " Active ,
© 7)) -4
5 4] components s
2 — | = o 2°E
s E | 2 3 = S E
8 —_ c 8 é - IS » S c o
_ o't S o o 5 S 0 £, S o) %_ =X
g 2E g5 o | 5| E s el 1lg| = | &g 5
S 2 £ = S g 21 2| 3E g SE|S2E 2| § | E5 g
Z > ol o | & F o| 3| =& s cE| S FE S = S £ &
S,‘le?' Steel 1x@28/t1.0 | 90° | CU| & LS | 350 | 19 | NBR-plus | 66 | 2 | 3 |125| E-I — | Secured by wire
- £ o
seal <& X
1‘1"’3‘ Steel 1x@50/t20 | 90° |CU| % LS | 350 | 19 | NBR-plus | 92 | 2 | 3 |125| E-®? 55 | Secured by wire
e
Seal o ®) ;
1-9 Copper 1x@28/t1.0 | 90° | U/C LS [ 430 | 20 - - - - - - = Secured by wire
=
Seal o < ;
1-10 Copper 1x@54/t1.0 | 90° | U/C LS [ 430 | 20 - - - - - - o Secured by wire
I Hvac??
Séei‘ Copper 1x@28/t1.0 | 90° | U/C LS | 430 | 20 - - - 3, | Secured by wire
2 &
Seal o O ;
32 Copper 1x@54/t1.0 | 90° | U/C LS | 430 20 - - - - - - A Secured by wire
Seal Geberit Silent R O, 0 Secured by
33 dB20 1x@110/t6.0 | 90° | U/U - - - - KSL-W 110 2| 3 50 E-I a'o tape

19 Protruding out of seal on both sides

20 NBR-plus protruding 75 mm out of seal soffit

21 Mineral wool filling as thick as penetration seal (r =2 40 kg/m?, Q = 1000°C).
22 NBR-plus protruding 75 mm out of seal soffit

23 Lamella mat 35 kg/m3

24 Mineral wool filling as thick as penetration seal (r = 40 kg/m?, Q = 1000°C).
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PB 321100703-1 - Mixed penetration seal

Insulation
Acc. to EN 1366-3:2009; Pipe sealing system as per EN1366-3: 3.12
c Table 1
2 " Active ,
© 7)) -4
5 ) components s
2 g > [z
g E | £ g = g E
@ — c 8 é = = ” e c o —
_ o't S o o 5 S 0 £, S o) :g_ =X
g 2E g9 £ |8 o_|e g ls| & | &g =
s g g |2 g & | &) 2 3E| & |BE|B|fEE| ¢ |Es 2
Z = awQ o | a s ol 4| k& s cE| S| FE 4 < S £ vl
Seal | Geberit Silent . Secured by
3.4 dB20 1x@110/t6.0 | 90° | U/U - - - KSL-W 110 2| 3 50 E-I tape
Seal Copper 1x@28/tL.0 | 90° | UIC LS | 430 | 20 - N i Secured by
3-6 wire
Seal Hvac® S db
ea . i i i i i i ecured by
3.5 Copper 1x@54/t1.0 | 90° | U/C LS | 430 20 Wire
Seal Geberit Silent o Secured by
3-11 dB20 1x@110/t6.0 | 90° | U/U - - - - KSL-W 110 2| 3 50 E-I tape
Seal 0 & ) ) o i i Secured by
3.7 Steel 1x@28/t1.0 | 90° | C/U £ LS | 350 | 19 wire
Seal L2 « Secured by
o LL
3.8 Steel 1x@50/t2.0 | 90° | C/U < LS | 350 | 19 - - - - - - gu wire
n
Seal Copper 1x@28/11.0 | 90° | U/C Ls | 430| 20 : A i & | Securedby
3-9 A wire
Seal Hvac™ S db
eal R ) ) i ) i i ecured by
310 Copper 1x@54/t1.0 | 90° | U/IC LS | 430 20 wire

25 Lamella mat 35 kg/m?3
26 Mineral wool filling as thick as penetration seal (r = 40 kg/m?, Q = 1000°C).
27 Lamella mat 35 kg/m?3
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PB 321100703-1 - Penetration seals

Dimensions
No. Type I xwxh Installation Remarks
[mMm X mm x mm]
Seal 2 FLAMMOTECT-A 600 x 600 x 140 E-l flush with floor top surface and soffit
PB 321100703-1 - Penetration seals
Coating Fastening or joint and sealin
No. Type Amount Material CaseLxt gor] 9
Type, depth [mm)]
[mm, mm)]
D1 1
Cable ladder % E 2
D2 1
Cable ladder 3° D3 1
Al 10
o~ A2 10 FLAMMOTECT-A%, 1
§ A3 10 FLAMMOTECT-A FLLAéMZ'\g(? I%C:?TSA
n Cable tray®! U 2 ' Annular gap width 0 - 5 mm
C1 1
Cc2 1
C3 1
Hre 3
Cable tray®? ' 3
F @100

28 Cable ladder 300x45 mm; sheet hthickness 1.25 mm

29 Both-sided mineral wool filling as thick as penetration seal (p = 40 kg/m?, ® = 1000°C).
30 Cable ladder 200x45 mm; sheet thickness 1.0 mm

31 Perforated cable tray 500x60 mm; sheet thickness 0.8 mm

32 Non-perforated cable tray 500x60 mm; sheet thickness 1.5 mm
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PB 321100703-1 - cable boxes

Insulation
Acc. to EN1366-3:2009; Pipe sealing system as per EN1366-3: 3.12
Table 1
_5 z Active t >
- )] 1 =
& 2 £ components = =1
=] c — — 4] Q3
2 — = > c w0 3
5 E | 2 T E| = SE| g9
& c 8 S = £ — S c o—| o3
C — — (7)) x
_ Klr= e o - 5 S 7 £, 9o -S| © o
. 2 e 8 S = = g w| 2 = K So| & ﬁ
5 g = c S o o | o | B4 ® S o 3§ D © 2% | 25
: = el Q2 =4 o 0} c = o 5 | L c 5 E 5 £E8c
S 2 59 S | = = S| 8| 2§ = 2 |8 £ 8| 2 |382]/588¢
CT1 empty - 90° - - - - Cable Tube 107 | 1 |15 | 150 E-l .
3xAl =
3xA2 g
CT2 Cable group 1 90° - - - - Cable Tube 107 | 1 | 15| 150 E-l o
3xA3 g
1xB - | ¥
CT3 Cable group 4 1xF-@100 90° - - - - - Cable Tube 107 | 1 | 15| 150 E-l «‘g't o -
o 3x @32/ el 8%
CT4 Frankische WH3.75 90° | UM - - | - | - | cableTube | 107 | 1 | 15| 150 | E-I O Qo
FFKu-EL-F-LSOH . L O
occupied I5 20
oL 3x @32/ S ek
Frankische o
) _ _ _ _ _ S T
CT5 FEKU-EL-F-LSOH WH3.75 90 u/U Cable Tube 107 11|15 150 E-I Z o s
empty T o
Copper | 2x@18/t1.0 | 90° | U/IC | Flexen® | CS | Cable Tube | 107 | 1 | 1.5 | 150 E-l E
CT6 Cs'gﬂf‘ PVC-U | 1x@25/t45 | 90° | U/ -] - Cable Tube | 107 | 1| 15| 150 | E-l ?
m
Cable 1xA3 90° - - - Cable Tube 107 1| 15| 150 E-l

33 Protruding out of seal on both sides
34 Mineral wool filling as thick as penetration seal (r =2 40 kg/m?3, Q = 1000°C).
35 PEF insulation
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2.2.2.3. Test Report No. 321100703-2

Institut fiir Brandschutztechnik
und Sicherheitsforschung

Tested in: CLT floor
- Manufacturer: STORA ENSO
- Type designation: CLT 140 L5S NVI WW C24 SAN
- Thickness 140 mm
- 5 layers: 40/20/20/20/40
TR 321100703-2 - single seal
Insulation
S Acc. to EN 1366-3:2009; Pipe sealing system as per EN1366-3: 3.12
b= Table 1
3 , _ Active
= = |3 2 components =
2 c 8 = = g c o
c — o A= — 0 c (23]
— S € 2 © © § E g 2 2 T ° 2
sS 1513 & |3 B2 o |2z 8 5282 3224 B
g g ES | 218 & |8 5|88 & |EE|®|2E|SE| £ |5SE ¢
2 = [aRN] @] o (= @) - £ c = S lalFE| o8 k= S 0S| W
AW-19 | REHAU Rautitan stabil | 1 x @16/t2.6 | 90° | U/C LS | 350 | 17 |AWMII| 120 | - | 19.2 | 254 | E-O
AW-20 | REHAU Rautitan stabil | 1 x @20/t2.9 | 90° | U/U b LS | 350 | 175 |AWMIlI| 120 | - | 19.2 | 254 | E-O . ©
AW-21 | REHAU Rautitan stabil | 1 x @25/t3.7 | 90° | C/U g LS | 350 | 185 |AWMIl| 85 - | 128 | 254 | E-O 57 §
AW-22 | REHAU Rautitan stabil | 1 x @32/t4.7 | 90° | C/U § LS [ 350 | 19 |AWMIlI| 73 - | 128 | 254 | E-O E %
AW-23 | REHAU Rautitan stabil | 1 x @40/t6.0 | 90° | U/C % LS [ 350 | 205 |AWMII| 120 | - | 19.2 | 254 | E-O 8 g
AW-24 | REHAU Rautitan stabil | 1 x @50/t6.0 | 90° | U/C LS {350 | 21 |AWMIlI| 120 | - | 19.2 | 254 | E-O '5 b
K-14 Copper 1x@54/t1.0 | 90° | U/C RS800 LS | 430 | 50 |AWMII| 120 | - | 192 | 254 | E-O é E
E-4 Stainless steel 1x@110/t1.0 | 90° | C/U LS | 430 | 100 |AWMIl| 120 | - | 19.2 | 254 | E-O < 5
AW-25 Geberit Silent Pro 1x@90/t4.3 | 90° | U/U Flexen® LS | 50 5 AWMIlI| 120 | - | 19.2 | 254 | E-O = N
AW-26 Geberit Silent PP 1x@90/t2.8 | 90° | U/U LS | 50 5 AWMII| 120 | - | 19.2 | 254 | E-O

36 Protruding out of seal on both sides

37 Mineral wool filling as thick as penetration seal (r =240 kg/m?® Q = 1000°C).

38 PEF insulation
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TR 321100703-2 - single seal

Insulation
Acc. to EN 1366-3:2009; Pipe sealing system as per EN1366-3: 3.12
Table 1
Active
c components .
o — (@]
= 0 IS £
5 4 E E
2 & o = »
g E | £ © E | = 5
2 . c o é = IS 7 (S e (=)} 'g'
_ St 8 o o 5 S 7 £, S T £ =
g 2 E 8| 5 £ | B o el 2| | B | 82| ¢
o [Tl 5 @ o o > | 3¢ o o o| ) [ 25 2
s 2 ES |28 & | 8|5 |BE| & % g 2|85 |%|58 ¢
Z > s o | a ~ o| 3 |=c&| £ c | 3| F 3 < S3 vl
AW-27 Geberit Silent dB 20 1x@90/t5.5 | 90° | U/U LS | 50 5 AWMII | 100 - 17.1 | 254 | E-O
AW-28 | Rehau Raupiano Plus | 1x@90/t2.2 | 90° | U/U LS | 50 5 |AWMIlI| 100 | - | 171 | 254 | EO
AW-29 Conel Drain 1x@90/t2.2 | 90° | U/U LS | 50 5 AWMII | 100 - 171 | 254 | EO o e
AW-30 POLO-KAL NG 1x@90/t3.0 | 90° | U/U LS | 50 5 AWMII | 100 - 171 | 254 | EO = §
AW-31 Geberit Silent Pro 1x@75/t3.4 | 90° | U/U o LS | 50 5 |AWMII| 85 | - | 128 | 254 | E-O E =
A " o 3 (@) =
AW-32 | Geberit Silent PP 1X@75/t2.6 | 90° | U/U S LS |50 | 5 |AWMII| 85 | . | 128 | 254 | E-O Q 5
AW-33 | Geberit SilentdB20 | 1x @75/t3.6 | 90° | U/U ) LS| 50| 5 |[AWMII| 8 | - | 128 | 254 | E-O 5 s
: T = o
AW-34 | Rehau Raupiano Plus | 1 x @75/t2.0 | 90° | U/U LS | 50 5 |AWMII| 85 | - | 128 | 254 | E-O = =
AW-35 Conel Drain 1x@75/11.9 | 90° | U/U LS | 50 5 |AWMIlI| 85 - | 128 | 254 | E-O g X
LL 1
AW-36 POLO-KAL NG 1xg75/t2.6 | 90° | U/U LS | 50 5 AWM I 85 - 128 | 254 | E-O N
AW-37 Geberit Silent Pro 1x@50/t3.0 | 90° | U/U LS | 50 5 AWM I 60 - 6.4 254 | E-O
AW-38 Geberit Silent PP 1x@50/t1.8 | 90° | U/U LS | 50 5 AWM I 60 - 6.4 254 | E-O

39 Protruding out of seal on both sides
40 PEF insulation

41 Mineral wool filling as thick as penetration seal (r = 40 kg/m3, Q= 1000°C).
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TR 321100703-2 - single seal

Insulation
Acc. to EN 1366-3:2009; Pipe sealing system as per EN1366-3: 3.12
S Table 1
I Active
=) , components
2 T3 2 5
8 —_ c 8 é *-C-‘ — g 17 E‘ c g %
_ SE S| o S | SE 8 2 E| 8 |=® 2
g 2E £ 59 .| & 8& o_ |2l g s | & |82 5
S g ES g8 & | g E |28 S |ZE %|2E 5 E 53E 3
Z > aQ o | & = o| 4| =g F cE |3 FE| 3 £ | 8%E &L
AW-39 | Geberit SilentdB20 | 1x@56/t3.2 | 90° | UU LS |50 | 5 |AWMII| 67 | - | 128 | 254 | E-O
AW-40 | Rehau Raupiano Plus 1x@50/t1.8 | 90° | U/U o LS | 50 5 AWM I 60 - 6.4 254 | E-O
< 2-4 x tim-
AwW-41 Conel Drain 1x@h0/t1.8 | 90° | U/U % LS | 50 5 AWMII | 60 - 6.4 | 254 | E-O ber screw
AW-42 POLO-KAL NG 1x@50/t2.0 | 90° | U/U = LS | 50 5 AWM I 60 - 6.4 254 | E-O $”
<
P-1 Geberit Silent Pro 1x@110/t4.1 | 90° | U/C LS | 50 5 AWMII| 120 - 19.2 | 254 | E-O 5
L
K-19 Copper 1x@28/t1.0 | 90° | U/C LS | 430 | 20 - - - - - - 5 -
RS800 =
K-20 Copper 1x@42/t1.2 | 90° | U/C LS | 430 | 20 - - - - - - <§( -
o 4 x timber
NG-1 POLO-KAL NG 1x@110/t3.4 | 90° | U/U | Flexen® | LS | 50 5 AWMII | 120 -1 192 | 254 | E-O screw
100x6
K-21 Copper 1x@28/t1.0 | 90° | U/C LS | 430 | 20 - - - - - - -
RS800
K-22 Copper 1x@42/t1.2 | 90° | U/IC LS | 430 | 20 - - - - - - -

42 Protruding out of seal on both sides
43 PEF insulation

44 Mineral wool filling as thick as penetration seal (r = 40 kg/m3, Q = 1000°C).
45 PEF insulation
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PB 321100703-2 - Empty penetration seals
Dimensions
No. Type I xwxh Installation Remarks
[mm X mm x mm]
Seal 1 FLAMMOTECT-A 1000 x 600 x 140 E-l flush with floor top surface and soffit
Seal 3 BSB 600 x 600 x 230 E-l flush with the soffit
PB 321100703-2 - Penetration seals
Dimensions
No. Type I xwxh Installation Remarks
[mm x mm x mm]
Seal 2 FLAMMOTECT-A 600 x 600 x 140 E-l flush with floor top surface and soffit
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PB 321100703-2 - Penetration seals
. Coating Fastening or joint and sealing
No. Type Amount Material CaselLxt
[mm, mm)] Type, depth [mm]
D1 1
Cable ladder 46 E 2
D2 1
Cable ladder 48 D3 1
Al 10
N 22 12 FLAMMOTECT-AY, 1
— FLAMMOTECT-A
§ Cable tray® U 2 FLAMMOTECT-A LS 200 x 1 Annular gap width
c1 1 0-5mm
Cc2 1
C3 1
Hre 3
Cable tray®® I 3
Ft 100

46 Cable ladder 300x45 mm,; sheet thickness 1.25 mm

47 Both-sided mineral wool filling as thick as penetration seal (p = 40 kg/m?, ® =2 1000°C).
48 Cable ladder 200x45 mm; sheet thickness 1.0 mm

49 Perforated cable tray 500x60 mm; sheet thickness 0.8 mm

50 Non-perforated cable tray 500x60 mm; sheet thickness 1.5 mm

51 Retrofitted
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3. Test reports and results
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3.1. Testreports
Name of
testing Customer TestNReport Test method
0.
laboratory
svt Brandschutz-
IBS GmbH Vertriebsgesellschaft mbH 321100703-1 | EN 1363-1: 1999
Petzoldstr. 45, International of 14.04.2022 | EN 1366-3: 2009
A-4020 Linz Glasinger Str. 86 (CLT 140mm) | prEN1366-3:2021
D-21217 Seevetal
svt Brandschutz-
IBS GmbH Vertriebsgesellschaft mbH 321100703-2 | EN 1363-1: 1999
Petzoldstr. 45, International of 14.04.2022 | EN 1366-3: 2009
A-4020 Linz Glusinger Str. 86 (CLT 140mm) | prEN1366-3:2021
D-21217 Seevetal
3.2. Resistanceto fire performance

Table 1: Terms of loading

Temperature-time curve:

EN 1363-1. 1999.

Standard temperature-time curve (STTC) as specified in

Fire load:

Horizontal penetration seal (floor)
Vertical penetration seal (wall)

Table 2: Test results

3.2.1. Testreport 321100703-1
of 14.04.2022 EN 1366-3: 2009 in connection with EN 1363-1: 1999
E - Fire integrity | - Thermal insulation
. Time until Time until fail- | Time until oc- | Time until the maxi-
Pipe-end currence of | mum temperature rise
No. ) . cotton-wool ure of gap :
configuration ad ignition aude criteria sustained on the unexposed ex-
pad1g gaug flaming ceeds 180 K
[min]
E-1 C/U 290 290 290 260
E-2 C/U 290 290 290 260
E-3 C/U 290 290 290 290
S-9 C/lU 290 290 290 290
S-10 C/U 290 290 290 290
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of 14.04.2022 EN 1366-3: 2009 in connection with EN 1363-1: 1999

E - Fire integrity | - Thermal insulation
. Time until Time until fail- Time until oc- | Time until the ma>§i—
No. P|pe—en(_j cotton-wool ure of gap currence of | mum temperature rise
configuration S o sustained on the unexposed ex-
pad ignition | gauge criteria flaming ceeds 180 K
[min]

K-4 u/iC 290 290 290 290
K-8 u/iC 290 290 290 290
K-12 u/iC 290 290 290 290
K-15 u/iC 290 290 290 290
K-16 u/iC 290 290 290 290
K-17 u/C 290 290 290 290
K-18 u/iC 290 290 290 290
DB-1 u/u 290 290 290 290
DB-2 u/u 290 290 290 290
AW-1 u/u 290 290 290 290
AW-2 u/u 290 290 290 290
X2 u/u 290 290 290 290
x1 u/u 290 290 290 290
AW-3 u/u 290 290 290 290
AW-3A u/u 290 290 290 290
AW-3B u/u 290 290 290 290
AW-4 u/u 290 290 290 290
AW-5 u/u 290 290 290 290
AW-6 u/u 290 290 290 290
AW-7 u/u 290 290 290 290
AW-8 u/u 290 290 290 290
AW-9 u/u 290 290 290 290
AW-10 u/u 290 290 290 290
AW-11 u/u 290 290 290 290
AW-12 u/u 290 290 290 290
AW-13 u/u 290 290 290 290
AW-14 u/u 290 290 290 290
AW-15 u/u 290 290 290 290
AW-16 u/u 290 290 290 290
AW-17 u/u 290 290 290 290
AW-18 u/u 290 290 290 290
CT-1 - 290 290 290 290
CT-2 - 290 290 290 290
CT-3 - 290 290 290 290
CT-4 u/u 290 290 290 290
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of 14.04.2022 EN 1366-3: 2009 in connection with EN 1363-1: 1999

E - Fire integrity | - Thermal insulation
. : . ... | Timeuntil oc- | Time until the maxi-
Pipe-end Time until Time until fail- currence of | mum temperature rise
No. configuration cotto_n—vypol ure of 9ap sustained on the unexposed ex-
pad ignition | gauge criteria flaming ceeds 180 K
[min]
CT-5 U/ 290 290 290 290
C/U

CT-6 u/u 290 290 290 290
Seal 1 - 290 290 290 290
Seal 1-1 u/iC 290 290 290 290
Seal 1-2 u/C 290 290 290 290
Seal 1-3 u/u 290 290 290 290
Seal 1-4 u/u 290 290 290 290
Seal 1-5 u/iC 290 290 290 290
Seal 1-6 u/IC 290 290 290 290
Seal 1-7 C/U 290 290 290 290
Seal 1-8 C/U 290 290 290 290
Seal 1-9 u/IC 290 290 290 290
Seal 1-10 u/iC 290 290 290 290
Seal 1-11 u/u 290 290 290 290
Seal 3 - 290 290 290 290
Seal 3-1 u/IC 290 290 290 290
Seal 3-2 u/iC 290 290 290 290
Seal 3-3 u/u 290 290 290 290
Seal 3-4 u/u 290 290 290 290
Seal 3-5 u/iC 290 290 290 290
Seal 3-6 u/iC 290 290 290 290
Seal 3-7 C/U 290 290 290 290
Seal 3-8 C/U 290 290 290 290
Seal 3-9 u/iC 290 290 290 290
Seal 3-10 u/iC 290 290 290 290
Seal 3-11 U/ 290 290 290 290
Seal 2 - 290 290 290 290
Sea 2~ lrays - > 90 > 90 > 90 > 90
Cabslg‘z'r%;p . . 2 90 2 90 2 90 2 90
Cabslgﬂril;p ) : >90 >90 >90 >90
Cabslgzj'ri 003 : 2 90 > 90 2 90 2 60
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of 14.04.2022 EN 1366-3: 2009 in connection with EN 1363-1: 1999

E - Fire integrity

| - Thermal insulation

. . . ... | Timeuntil oc- | Time until the maxi-
. Time until Time until fail- )
Pipe-end currence of | mum temperature rise
No. ) . cotton-wool ure of gap :
configuration ad ianition auge criteria sustained on the unexposed ex-
padig gaug flaming ceeds 180 K
[min]
Seal 2 -
- > > > >
Cable group 4 290 290 290 290
Seal 2 - Service
> > > >
group 6 - H C/U 290 290 290 290
Seal 2 - Service
> > > >
group 6 - | u/u 290 290 290 290

Specific supporting structure in accordance with the specifications of EN 1366-3:2009 floor construction made
of cross laminated timber with a total thickness of 140 mm
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3.2.2. Testreport 321100703-2

of 14.04.2022 EN 1366-3: 2009 in connection with EN 1363-1: 1999

E - Fire integrity I Ther?OarI] insula
. . . | Time until oc- | ''me until the maxi-
Pipe-end Time until Time until fail- mum temperature
No. configuration cotton-wool ure of gap currence of rise on the unex-
pad ignition gauge criteria s:cjlsta[ned posed exceeds 180
aming K
[min]

AW-19 u/C 290 290 290 290
AW-20 u/u 290 290 290 290
AW-21 C/U 290 290 290 290
AW-22 C/U 290 290 290 290
AW-23 u/C 290 290 290 290
AW-24 u/iC 290 290 290 290
AW-25 u/u 290 290 290 290
AW-26 u/u 290 290 290 290
AW-27 u/U 290 290 290 290
AW-28 u/u 290 290 290 290
AW-29 u/u 290 290 290 290
AW-30 u/u 290 290 290 290
AW-31 u/u 290 290 290 290
AW-32 u/u 290 290 290 290
AW-33 u/u 290 290 290 290
AW-34 u/u 290 290 290 290
AW-35 u/u 290 290 290 290
AW-36 u/u 290 290 290 290
AW-37 u/u 290 290 290 290
AW-38 u/u 290 290 290 290
AW-39 u/u 290 290 290 290
AW-40 u/u 290 290 290 290
AW-41 u/u 290 290 290 290
AW-42 u/u 290 290 290 290
NG-1 u/U 290 290 290 290
E-4 C/U 290 290 290 290
P-1 u/u 290 290 290 290
K-14 u/C 290 290 290 290
K-19 u/iC 290 290 290 290
K-20 u/C 290 290 290 290
K-21 u/C 290 290 290 290
K-22 u/iC 290 290 290 290
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of 14.04.2022 EN 1366-3: 2009 in connection with EN 1363-1: 1999

E - Fire integrity

| - Thermal insula-
tion

Time until oc- Time until the maxi-
Pipe-end Time until Time until fail- currence of mum temperature
No. configuration cotton-wool ure of gap sustained rise on the unex-
pad ignition gauge criteria flaming posed exceeds 180
K
[min]
Seal 1 -
Empty pene- - 290 290 290 290
tration seal
Seal 3 -
Empty pene- - 290 290 290 290
tration seal
Seal 2 - 290 290 290 290
Seal 1 - Trays : > 90 >90 >90 >90
and ladders
Seal 2 -
- > > > >
Cable group 1 290 290 290 290
Seal 2 -
Cable group 2 - 290 290 290 290
Seal 2 -
- > > > >
Cable group 3 290 290 290 290
Seal 2 -
Cable group 4 - 290 290 290 290
Seal 2 - Ser-
vice group 6 - C/U 290 290 290 290
H
Seal 2 - Ser-
vice group 6 - u/u 290 290 290 290
[

Specific supporting structure in accordance with the specifications of EN 1366-3:2009 floor construction
made of cross laminated timber with a total thickness of 140 mm
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4. Classification and field of application

4.1. Reference for classification

This Classification is based on the normative reference EN 13501-2: 2016, section 7.

4.2. Reference for field of application

The field of direct application is based on the normative reference EN 1366-3:2009.

4.3. Definitions

4.3.1. Pipe orientation

4.3.1.1. Metal pipes

If a pipe has been tested perpendicular to the supporting structure, all angles between 90°
and 45° are approved in accordance with subsection E.1.5.6.8 of EN 1366-3:20009.

4.3.1.2. Plastic pipes

When a pipe is tested vertically or sloping to the supporting structure, all angles between
90° and the tested angle shall be admissible in accordance with EN 1366-3:2009 E.2.7.6.

4.3.2. Suspension
Pipes and cables must be supported on at the top surface of the floor construction. The

maximum distance of the first suspension to the supporting structure is given in the respec-
tive sections.

4.3.3. Pipe-end configuration

4.3.3.1. Plastic pipes, composite pipes and metal pipes (Imp)

Tests performed with pipe-end configuration U/U cover the configurations C/U, U/C and
C/C as well.

Tests performed with pipe-end configuration C/U cover the configurations U/C and C/C as
well.

Tests performed with pipe-end configuration U/C cover the configuration C/C as well.
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4.3.3.2. Metal pipes (hmp)

Tests performed with pipe-end configuration U/C cover the configurations C/U and C/C as
well.

Tests performed with pipe-end configuration C/U cover the configurations C/C as well.

4.3.4. Insulation thickness

The thickness of Euroclass Al insulation may be increased in the CS case, but not re-
duced.

4.3.5. Supporting structure (floor)

Test results that include a specific supporting structure apply to separating building com-
ponents made of the same material and composition and of at least the same thickness
and density as the tested ones.

Building components (supporting structures) shall be classified in relation to their fire re-
sistance in compliance with EN 13501-2.
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4.4, Cable Tube CT 150 mm

44.1.1. Detail drawing

J[[_. 1st support

660
500

cable group (acc. table)

cross laminated timber floor

§

symmetrical filling in the
middle of annular gap with

500
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4.4.1.2. Suspension

Pipes must be supported on the top surface of the floor construction at a distance of
di < 500 mm to each other.

4.4.1.3. Annular gaps within CT

Annular gap width 0-5mm
Filling Basotect -H / 40 mm
Joint filler FLAMMOTECT®-A
Filling depth on both sides 1 mm
4.4.1.4. Annular gaps CT to supporting construction
Annular gap width >5-25mm
Filling Mineral wool (p = 40 kg/m?)
Joint filler FLAMMOTECT®-A Kitt
Filling depth on both sides >20 mm
4.4.1.5. Minimum distance (linear)
| All other distances | =100 mm
4.4.1.6. Classification and field of application

Cable and electrical installation conduits

Cable®? @< 21 mm E1 90

Cable bundle & <100 mm

Electrical installation pipe >3 321100703-1
(ECP) & <32 mm CT-1, CT-2, CT-3,
occupied or blank El 90 CT-4, CT-5
ECP bundle®

occupied or blank © < 3x32mm

Clima Split cable bundle

Copper pipe < 2x18 mm El 90- C/U

Condensate pipe PVC-U ' < 25/t4.5 mm E1 90 — U/U 3211007031
Single cable <14 mm El 90

52 Single or multi-core services with individual cable core insulation and an additional protection of the core bundles
53 EIR made of PE complying with DIN EN 61386-22 and VDE 0605-22
54 Consisting of electrical installation conduits 2 & <40 mm
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45, Panel seal FLAMMOTECT-A

45.1. Maximum penetration seal size

4.5.1.1. Detail drawing

Llami j Looj

ablative coating mineral wool penetration seal

7
7

45.1.2. Classification and field of application
Maximum penetration seal size Classification
700
600
'E 500 EI'90
E
= 400
p=l
z
~ 300
E
@ 200
[an]
100
321100703-2
0 Seal |
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Linge /length [mm]
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4.5.2. Cabel penetration seal (FLAMMOTECT-A)

45.2.1. Detail drawing

51 LE DZ I' p3
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45.2.2. Suspension

Cables and their supporting structures (cable trays or ladders) must be supported at a
distance of di1 < 500 mm on top of the floor construction.

45.2.3. Annular gaps

Annular gap width 0-5mm
Filling none
Joint filler FLAMMOTECT®-A
Filling depth on both sides 50 mm / panel thickness
Annular gap width >5-25mm
Filling Mineral wool (p = 40 kg/m?)
Joint filler FLAMMOTECT®-A
Filling depth on both sides =21 mm
4.5.2.4. Minimum distance (linear) — floor
Reveal 234 mm
Cable trays / ladders facing each other (horizontal) =20 mm
Cable trays / ladders facing each other (vertically) =100 mm
All other distances =100 mm

45.2.5. Coating lengths

Coating length on both sides

Cable types Coa?ing t?‘\ickness [mm]
: 55 @<21 mm 2200, 21
(SSI?lgelz(:tgg bc|:b|es) 9 =50 mm 2200, 21
& <80 mm =200, =1
Cable bundle®® @ <100 mm 2200, = 1
Conduits / | Steel =200, 21 >200,21
pipes Plastic =200, 21 =200, 21

55 Single or multi-core services with individual cable core insulation and an additional protection of the core bundles. Optical fibre cables
are covered.
56 Laced cable bundle consisting of single cables of& < 21 mm
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4.5.2.6. Classification and field of application
Orientation CLT ceiling Test report
Depth of building component 2140 mm TS No.
2 <21 mm El 90 gitl)lleog;?p'zl
Shomed cavles) | 2<50mm E190 Cable group 2
< 80 mm E1 90 gztl)lleogrg?’p‘%
Cable bundle®® @ <100 mm El 90 ngkl)lleog;ﬁi
Conduits / | €€ <16 mm 2l Uie Ser\iczzélgcr)gzgsgi Hre
pipes Plastc | &< 16 mm EI 90 — U/U Sef\ﬁii%%gz’é N

Cable support system

The classified cables may be used on all cable ladders and trays with a melting point ® =
1000°C, (FprEN1366-3;2021, A.4.4.1), e.g. stainless steel, galvanised steel of any width
and steel thickness.

Post-occupancy options
Post-occupancy was not proven.

57 Single or multi-core services with individual cable core insulation and an additional protection of the core bundles. Optical fibre cables
are covered.

58 Laced cable bundle consisting of single cables of < 21 mm.
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45.3. Single metal pipes with non-combustible sectional insulation

45.3.1. Detail drawing

1st support
copper pipe
annular gap filled on both ®
s sides 20 mm (acc. table ]
2 =2 =2
annular gap filled with gé g
g rockwool loose fill = =
2 = = ablative coating
= = = FLAMMOTECT-
§§ §§ oss | 1

o
<
4
»
d
b
d
b
4
b
4
»
<
’
DOOOCEX)
LOOOG0000000
DOCXXXR
+
D
b
b
»
b
»
»
»
»

3
3
',
b3
[ >
©,
<3
<3
[ >
o
o

[X)

=
el LDl debed S A 3z _
= =2
(=3 = ==
m = =
o - = =
R = =
= =
=2 =2

pipe end configuration: acc. table
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4.5.3.2. Pipe orientation
All angles between 45° and 90° are approved.
4.5.3.3. Suspension

Pipes must be supported on the top surface of the floor construction at a distance of
di < 500 mm to each other.

The suspension system may be designed without adhering to any fire protection require-
ments.

4.5.3.4. Annular gaps

Annular gap width 0-5mm
Filling none
Joint filler FLAMMOTECT®-A
Filling depth on both sides 50 mm / panel thickness
Annular gap width >5-25mm
Filling Mineral wool (p = 40 kg/m?3)
Joint filler FLAMMOTECT®-A
Filling depth on both sides >1 mm
4.5.3.5. Minimum distance (linear)
Reveal =20 mm
Metal pipes with non-combustible insulation =20 mm
Geberit Silent dB20 @110/ t6 =25 mm
All other distances =100 mm

Page 37 of 74 Customer: Flamro Brandschutz-Systeme GmbH / Report No.: 321100703-A-en/ Date: 28.10.2022



Institut flir Brandschutztechnik
und Sicherheitsforschung

4.5.3.6. Classification and field of application
. 59 , . & =0-54 mm
Copper pipe %, <380 w/mK {=0.6-14.2 mm El 90 = U/C
Insulation - LS/CS Mineral wool®
Protruding = 430 mm out of the penetration seal _ _
(total length symmetrical = 1000 mm) @=0-54mm | T=20mm
16
e 54,142
12
10
£
E 8
- 6
4
2
* ® 54:1
0
0 10 20 30 40 50 60 1321100703-1
@ [mm] Seal 1-1,
Seal 1-2,
Seal 1-5,
’s Seal 1-6,
Seal 1-9,
Seal 1-10
20 & ®
54;20
— 15
=
E
" 10
5
0
0 10 20 30 40 50 60
@ [mm]

59 Results on copper pipes also apply to cast iron, steel and stainless steel pipes.
60 Mineral wool of Euroclass Al or A2 (density p = 35 kg/m?; melting point ® = 1000 °C)
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45.4. Single metal pipes with combustible sectional insulation (FEF)

45.4.1. Detail drawing

1st support

steel pipe

AF/Armaflex 19.0 mm

600

annular gap filled on both mineral wool penetration seal

= sides 20 mm (acc. table

wn o .
2| annular gap filled with ablative coating
™ | rockwool loose fill FLAMMOTECT-A

50 mm
cross laminated timber floor

7 7

7 /.

p
o ——
rs}

infumescent wrap DG-CR

140

500
350

pipe end configuration: acc. table
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45.4.2. Pipe orientation
Only pipes with an angle of 90° are permissible.
4.5.4.3. Suspension

Plastic pipes must be supported on the topside of the floor construction at a distance of
di < 500 mm.

The suspension system may be designed without adhering to any fire protection require-
ments.

45.4.4. Annular gaps

Annular gap width 0-5mm
Filling none
Joint filler FLAMMOTECT®-A
Filling depth on both sides 50 mm / panel thickness
Annular gap width >5-25mm
Filling Mineral wool (p = 40 kg/m?3)
Joint filler FLAMMOTECT®-A
Filling depth on both sides >1 mm
4.5.4.5. Minimum distance (linear)
Reveal =100 mm
All other distances =100 mm

4.5.4.6. Construction group (DG-CR pro / NBR-plus)

Dpipe Tinsulation Number of layers
0-54 19 2
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45.4.7. Classification and field of application
inabl . < & =0-54 mm
Steel pipe®, 1= 58 wimk (= 10-142 mm El 90 — U/C
Insulation - CS Butyl rubber®?
2 layers DG-CR pro & =0-54 mm T=19 mm
16
1 e 54; 14,2.
12
10
E
E 8
-
4
2 28;1 54; 1,5
L o =
0
0 10 20 30 40 50 60
@ [mm]
321100703-1
20 Seal 1-7,
18 ? . Seal 1-8
54;19
16
14
— 12
=
E 10
!
6
4
2
0
0 10 20 30 40 50 60
@ [mm]

61 Results on steel pipes also apply to cast iron and stainless steel pipes.
62 Butyl rubber of Euroclass B-s3, dO (e.g. AF/Armaflex)
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4.5.5. Non-requlated plastic pipes (Variant N 1l A)

455.1. Detail drawing

1. support

combustible pipe
annular gap filled on both I
tabl

PE - noise insulation < 5 mm
rotruding 50 mm on both sides

600

§ annular gap filled : :
with rockwool loose fill ablative coating
50 mm, =

R B _[u_m_LiLML
7 7
Z 7,

140

mineralwool-penetration seal

fixed with threaded rod

500

ipe collar

pipe end configuration: acc. table

NOTE: Variant N Il A is identical with AWM 1.
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45.5.2. Suspension

Plastic pipes must be supported on the topside of the floor construction at a distance of d1
<500 mm.

4.5.5.3. Annular gaps

Annular gap width 0-5mm
Filling none
Joint filler FLAMMOTECT®-A
Filling depth on both sides 50 mm / panel thickness
Annular gap width >5-25mm
Filling Mineral wool (p = 40 kg/m?)
Joint filler FLAMMOTECT®-A
Filling depth on both sides =21 mm
4.5.5.4. Minimum distance (linear)
Reveal =20 mm
Geberit Silent dB20 @110/ t6 =20 mm
Metal pipes with nhon-combustible insulation =20 mm
All other distances =100 mm
4.5.5.5. Insulation

Noise control strips made of PE soft foam are permissible up to a thickness of T =5 mm.

45.5.6. Construction groups

Pipe diameter [mm] 32-50 63-75 90 110
Total thickness of active inlay 6.4 12.8 17.1 192
[mm]

Length of active inlay [mm] 25.4

45.5.7. Fixing of variant N Il A

The fire protection collar Variant N 1l A must be attached to the penetration sealing system
FLAMMOTECT-A with threaded rods of @ M6 — M8.
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45.5.8. Classification and field of application
Geberit Silent dB20 @ =110 mm El 90-U/U
t=6.0 mm
.
6 ® 110;6
5
=4
5 321100703-1
- 3 Seal 1-3
Seal 1-4
2 Seal 1-11
1
0
0 20 40 60 80 100 120
@ [mm]
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4.6. Firestop brick BSB

4.6.1. Maximum penetration seal size

4.6.1.1. Detail drawing

60

7
/AT "

8
A Q\
\cross laminated timber flooxm

4.6.1.2. Classification and field of application
Maximum penetration Classification Test report
seal size
600 X 600 El 90 321100703-2
Seal llI

Page 45 of 74 Customer: Flamro Brandschutz-Systeme GmbH / Report No.: 321100703-A-en/ Date: 28.10.2022



Institut flir Brandschutztechnik
und Sicherheitsforschung

4.6.2. Single metal pipes with non-combustible sectional insulation

4.6.2.1. Detail drawing

1. support

600

IREEIREEII O IR NI e0te0ntseie)
OO0

o
&
-~

cross laminated timber ﬂoor/

anular gap filling
G-SC (20 mm|

alu laminated mineral wool
hickness 20 mm

385

535

pipe end configuration: U/C
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4.6.2.2. Pipe orientation
All angles between 45° and 90° are approved.
4.6.2.3. Suspension

Pipes must be supported on the top surface of the floor construction at a distance of
di < 500 mm to each other.

The suspension system may be designed without adhering to any fire protection require-
ments.

4.6.2.4. Annular gaps

Annular gap width 0-5mm
Filling none
Joint filler DG-SC
Filling depth on both sides 20 mm
4.6.2.5. Minimum distance (linear)
Reveal =25 mm
Metal pipes with non-combustible insulation =20 mm
Geberit Silent dB20 @110/ t6 >0 mm
All other distances =100 mm
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4.6.2.6. Classification and field of application
. 63 , _ & =0-54 mm
Copper pipe °°, <380 w/mK {=0.6—14.2 mm El 90 = U/C
Insulation - LS/CS Mineral wool®
Protruding = 385 mm out of the penetration seal _ _
(total length symmetrical = 1000 mm) @=0-54mm | T=20mm
16
e 54,142
12
10
£
E 8
- 6
4
2
* ® 54:1
0
0 10 20 30 40 50 60 1321100703-1
@ [mm] Seal 3-1,
Seal 3-2,
Seal 3-5,
’s Seal 3-6,
Seal 3-9,
Seal 3-10
20 & ®
54;20
— 15
=
E
" 10
5
0
0 10 20 30 40 50 60
@ [mm]

63 Results on copper pipes also apply to cast iron, steel and stainless steel pipes.
64 Mineral wool of Euroclass Al or A2 (density p = 35 kg/m?; melting point ® = 1000 °C)

Page 48 of 74 Customer: Flamro Brandschutz-Systeme GmbH / Report No.: 321100703-A-en/ Date: 28.10.2022



Institut flir Brandschutztechnik
und Sicherheitsforschung

4.6.3. Single metal pipes with combustible sectional insulation (FEF)

4.6.3.1. Detail drawing

1st support

T steel pipe
=3
=3
Sy AF/Armaflex 19 mm
gl 3 BSB
4

Yin

350

annular gap filling:

500

pipe end configuration: acc. fable
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4.6.3.2. Pipe orientation
Only pipes with an angle of 90° are permissible.
4.6.3.3. Suspension

Pipes must be supported on the top surface of the floor construction at a distance of
di < 500 mm to each other.

The suspension system may be designed without adhering to any fire protection require-
ments.

4.6.3.4. Annular gaps

Annular gap width 0-5mm
Filling none
Joint filler DG-SC
Filling depth on both sides 50 mm
4.6.3.5. Minimum distance (linear)
Reveal =100 mm
All other distances =100 mm
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4.6.3.6. Classification and field of application
. @ =0-54 mm
65 <
Steel pipe®, » <58 w/mk (= 10-142 mm El 90 — U/C
Insulation - CS Butyl rubber®®
16
e 54,142
12
10
€
é 8
6
a
[ o =
0
0 10 20 30 40 50 60
@ [mm]
321100703-1
20 Seal 3-7
. . Seal 3-8
18 54;19
16
14
_ 12
=
é 10
F o8
6
4
2
0
0 10 20 30 40 50 60
@ [mm]

65 Results on steel pipes also apply to cast iron and stainless steel pipes.
66 Butyl rubber of Euroclass B-s3, dO (e.g. AF/Armaflex)
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4.6.4. Non-regulated plastic pipes (KSL-W)

46.4.1. Detail drawing

1st support

= —
N combustible pipe
/]
2
[T
BSB
/-50 circumferential squared timber
4 |;

4

60

o
-
3

cross laminated timber floor' KSL-W wrap}

VAT

annular gap filling

500

pipe end configuration: U/U
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4.6.4.2. Suspension

Plastic pipes must be supported on the topside of the floor construction at a distance of d1
<500 mm.

4.6.4.3. Annular gaps

Annular gap width 0-5mm
Filling none
Joint filler DG-SC
Filling depth on both sides 50 mm / panel thickness
4.6.4.4. Minimum distance (linear)
Reveal =25 mm
Geberit Silent dB20 @110/ t6 =6 mm
Metal pipes with non-combustible insulation =23 mm
All other distances =100 mm

4.6.4.5. Construction groups

Pipe diameter [mm] 32-50 63-75 90 - 110
Total thickness of active inlay [mm] 0 15 3
Length of active inlay [mm] 50

4.6.4.6. Installation KSL-W

The KSL-W fire protection wrap must be installed at least flush with the penetration seal
surface and must not protrude more than 5 mm from the seal surface.
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4.6.4.7. Classification and field of application
Geberit Silent dB20 @ =110 mm El 90-U/U
t=6.0 mm
.
6 ® 110;6
5
=4
5 321100703-1
- 3 Seal 3-3
Seal 3-4
2 Seal 3-11
1
0
0 20 40 60 80 100 120
@ [mm]
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4.7. Joint closure FLAMMOTECT-A

4.7.1. Single metal pipes with non-combustible sectional insulation

4.7.1.1. Detail drawing

1st support
T metal pipe
o
S
Lnnular gap filled 20 mm on mineral wool
| both sides acc. tahlj
=4 . e .
a symmefrical filling in
§ the middle of annular

gan with:rackwmol cross laminated timber floor

7 R/

eccentric annular,
gap design

140

430

580

pipe end configuration: acc. table

Page 55 of 74 Customer: Flamro Brandschutz-Systeme GmbH / Report No.: 321100703-A-en/ Date: 28.10.2022



Institut flir Brandschutztechnik
und Sicherheitsforschung

4.7.1.2. Pipe orientation
All angles between 45° and 90° are approved.
4.7.1.3. Suspension

Plastic pipes must be supported on the topside of the floor construction at a distance of
di < 500 mm.

The suspension system may be designed without adhering to any fire protection require-
ments.

4.7.1.4. Annular gaps

Annular gap width >10-25mm
Filling Mineral wool (p = 40 kg/m?3)
Joint filler FLAMMOTECT-A
Filling depth on both sides =20 mm
4.7.1.5. Minimum distance (linear)
Metal pipe with non-combustible insulation, p = 80kg/m? =0 mm
All other distances =100 mm
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4.7.1.6. Classification and field of application
. 67 , . & =0-54 mm
Copper pipe °’, <380 w/mK {=0.6—14.2 mm El 90 = U/C
Insulation - LS/CS — LI/CI Mineral wool®®
Projecting 2430 mm from both sides of the floor _ _ A
(Total length symmetrical = 1000 mm) @=0-54mm | T=20-50mm
16
e 54;14,2
12
10
E
E 8
. 6
a
2
* ® 54;1
0
0 10 20 30 40 50 60 1321100703-1
@ [mm] K-12
321100703-2
60 K-14, K-19,
4250 K-20, K-21,
50 @ _ o K-22
40
E
E 30
'_
20 & 9
54;20
10
0
0 10 20 30 40 50 60
@ [mm]

67 Results on copper pipes also apply to cast iron, steel and stainless steel pipes.
68 Mineral wool of Euroclass Al or A2 (density p = 35 - = 80 kg/m? melting point ® = 1000 °C)
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J=0-110 mm
t=0.6—14.2 mm El 90 — U/C

Stainless steel pipe, » <18 wmk

Insulation - LS/CS — LI/CI Mineral wool®°

Projecting 2430 mm from both sides of the floor _ — 2N .
(Total length symmetrical = 1000 mm) ©=0-110mm T =20 - 100 mm

16

14 ® ¢ 110;14,2
12

10

8

t [mm]

. ® 110;1

0 20 40 60 80 100 120 321100703-1
@ [mm] K-12, E-3

321100703-2
120 K-14, K-19,
K-20, K-21,
100 @& $ 110:100 K-22, E-4

80

60

T [mm]

40 54;30

I )
20 & 110;30
54;20

0 20 40 60 80 100 120
@ [mm]

69 Mineral wool of Euroclass Al or A2 (density p = 80 kg/m?; melting point ® = 1000 °C)
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4.8. Pipe closure DG-CR pro / NBR-plus

4.8.1. Single metal pipes with combustible sectional insulation (FEF)

4.8.1.1. Detail drawing

1st support

metall pipe

annular gap filled 20 mm
on both sides acc. table

500

symmetrical filling in
the middle of annular
gap with rockwool
loose flll 100 mm

V)

eccentric annular’

gap design

350

by

»
COROT YRS
00

140
RN

RO OO
=YY

.

FLAMRO® NBR-plus |

500
350

pipe end configuration: acc. table
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4.8.1.2. Pipe orientation
Only pipes with an angle of 90° are permissible.
4.8.1.3. Suspension

Metal pipes must be supported on both sides at the top of the floor construction at a dis-
tance of d1 < 500 mm.

The suspension system may be designed without adhering to any fire protection require-
ments.

4.8.1.4. Annular gaps

Annular gap width >10-25mm
Filling Mineral wool (p = 40 kg/m?3)
Joint filler FLAMMOTECT-A
Filling depth on both sides =20 mm

4.8.1.5. Minimum distance (linear)

| All other distances | 2100 mm

4.8.1.6. Construction groups

Pipe diameter [mm] 0-110 0-110
Insulation thickness T [mm] 9 >9-21
Total thickness of active inlay

15 3
[mm]
Length of active inlay [mm] 125 125
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4.8.1.7. Classification and field of application

@ =0-54 mm
t=1.0 - 14.2 mm El 90 - U/C
Insulation - LS/CS — LI/CI Butyl rubber

Projecting 2350 mm from both sides of the floor _ 0.
(Total length symmetrical = 1000 mm) @ =0-54 mm T=9-21mm

Copper pipe ", <380 wimk

16
54142

14 @
12

10

t [mm]
[s.2]

. ® 54;1

@ [mm]

321100703-1
K-4, K-8
25

. 54;21

20

15

T [mm]

10 54; 9

@ [mm]

70 Results on copper pipes also apply to cast iron, steel and stainless steel pipes.
71 Butyl rubber of Euroclass B-s3,d0 (e.g. AF/Armaflex)
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. : @=0-110 mm
Stainless steel pipe, » <18 wmk (= 10-142 mm El 90 — U/C

Insulation — CS — ClI Butyl rubber?

Covering the entire pipe on both sides Z=0-110mm | T=9-23 mm

16

14 @ 9 110;14,2

12

10

t [mm]
[=.2]

* ® 110;1

0 20 40 60 80 100 120
@ [mm]

321100703-1

K-4, K-8, E-2

25 110;23

20

15

T [mm]

10

54;9

0 20 40 60 80 100 120
@ [mm]

72 Butyl rubber of Euroclass B-s3,d0 (e.g. AF/Armaflex)
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J=0-110 mm
t=0.6—14.2 mm El 60 — U/C

Stainless steel pipe, » <18 wmk

Insulation — LS/ CS — LI/ CI | Butyl rubber”

Projecting 2350 mm from both sides of the floor _ —a.
(Total length symmetrical = 1000 mm) ©=0-110mm T=9-23mm

16

11 ® $ 110; 14,2

12

10

t [mm]

L ® 110;1

0 20 40 60 80 100 120

@ [mm]
321100703-1

K-4, K-8,

25 110;23 E-2,E-1

20

15

T [mm)]

10

110;9

0 20 40 60 80 100 120
@ [mm]

73 Butyl rubber of Euroclass B-s3,d0 (e.g. AF/Armaflex)
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4.9. Multilayer composite pipes with synthetic rubber insulation (Variant N Il A)

4.9.1. Detail drawing

1Ist support

multilayer pipe

600

annular gap filled
20 mm on both sides (acc.
table)
symmetrical filling in
2| the middle of annualr
s qgap with rockwool

==
7

eccentric annular,
gap design

500

140

350

500

pipe end configuration: acc. table

NOTE: Variant N Il A is identical with AWM L.

4.9.2. Suspension

Multilayer composite pipes must be supported on the topside of the floor construction at a
distance of di < 500 mm.
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4.9.3. Annular gaps

Annular gap width >10-25mm

Filling Mineral wool (p = 40 kg/m?3)
Joint filler FLAMMOTECT-A
Filling depth on both sides > 20 mm

4.9.4. Minimum distance (linear)

| All other distances | 2100 mm

4.9.5. Construction groups

Pipe diameter [mm] 32-50 | 63-75] 90 | 110 | 125 | 140-160
[Trg:;i]' thickness of active inlay 64 | 128 |17.1/19.2| 192 | 25.6
Length of active inlay [mm] 25.4 38.1

49.6. Fastening Variant NIl A/ AWM Il

The fire protection collar Variant N 1l A/ AWM Il must be fixed to the supporting structure
with timber construction screws of length L = 100 mm and at a minimum diameter of 6 mm.
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4.9.7. Classification and field of application (FLOOR)

Geberit Mepla =16 - 50 mm
t=2.25-4.0 mm

Insulation - LS/ CS 74 El 90 — U/C

Projecting 2350 mm from Synthetic rubber
both sides of the floor T=17-21 mm

45
4 50;4
3,5
3

2,5

t [mm]

2
1,5

1
0,5

0

@l 3211007031
AW-7, AW-8,
AW-9 AW-10,
" AW-11, AW-12
16,21 20,185 2619 355054021 50:21

20
40;20,5
16;17

T 15 20;17,5 26:18,5
£ 32:19
= 10
5
0
0 10 20 30 40 50 60 70
@ [mm]

74 Elastomeric foam based on synthetic rubber (FEF) according to EN 14304
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REHAU Rautitan stabil | & =16 - 50 mm

Insulation - LS/ CS t=2.6-6.0 mm75 El 90 — U/C

Projecting 2350 mm from | Synthetic rubber
both sides of the floor T=17-21 mm

7

50;6

7 tmm 321100703-2
AW-19, AW-20,
AW-21, AW-22,
- AW-23, AW-24
16,21 20,185 2619 355054021 50:21

20
40;20,5
16;17

T 15 20;17,5 26:18,5
E 32;19
= 10
5
0
0 10 20 30 40 50 60 70
@ [mm]

75 Elastomeric foam based on synthetic rubber (FEF) according to EN 14304
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Viega RAXOFIX © =16 -50 mm

t=2.2-4.0mm
Insulation - LS / CS . ElI 90 — U/C
Projecting 2350 mm from Synthetic rubber®

both sides of the floor T=17-21 mm

4,5

50;4

7 tmm 321100703-1
AW-13, AW-14,
AW-15, AW-16,
" AW-17, AW-18
16,21 20,185 2619 355054021 50:21

20
40;20,5
16;17

T 15 20;17,5 26:18,5
E 32;19
= 10
5
0
0 10 20 30 40 50 60 70
@ [mm]

76 Elastomeric foam based on synthetic rubber (FEF) according to EN 14304
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4.10. Non-regulated plastic pipes (Variant N Il A)

4.10.1.1. Detail drawing

st support

combustible pipe

600

annular gap filled on both 4 PEF - sound insulation <5 mm
i protruding 50 mm on both sides

500

symmetrical filling in
the middle of annualr
gap with rockwool
loose fill (100 mm

fixed with wood screw

)

RO
P P Y )
OCOCUOCOCE)
DOOOCOC00ON

\

YN
A

Ay,

FS¢
A

eccentric annular,
gap design

500

pipe end configuration: U/U

NOTE: Variant N Il A is identical with AWM L.
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4.10.1.2. Suspension

Plastic pipes must be supported on the topside of the floor construction at a distance of d1
<500 mm.

4.10.1.3. Annular gaps

Annular gap width >5-35mm

Filling Mineral wool (p = 40 kg/m?)
Joint filler FLAMMOTECT-A
Filling depth on both sides =20 mm

4.10.1.4. Minimum distance (linear)

Geberit Silent dB20 @110 /t6 250 mm
Metal pipe with non-combustible insulation, p = 80 kg/m?® 225 mm
All other distances 2100 mm

4.10.1.5. Insulation
Noise control strips made of PE soft foam are permissible up to a thickness of T =5 mm.

4.10.1.6. Construction groups

Pipe diameter [mm] 32-50|63-75| 90 | 110 | 125 | 140-160
Total thickness of active inlay [mm] 6.4 12.8 | 17.1 |19.2]19.2 25.6
Length of active inlay [mm] 25.4 38.1

4.10.1.7. Fastening Variant N Il A/ AWM I

The fire protection collar Variant N 11 A / AWM Il must be fixed to the supporting structure
with timber construction screws of length L = 100 mm and at a minimum diameter of 6 mm.
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Rehau Raupiano light

@=40-110 mm

El 90-U/U

Conel DRAIN t=1.8—2.7 mm
3
110;2,7
2,5
2
. 321100703-1
E 15 50;1,8 AW-5
1 321100703-2
AW-29, AW-35,
0,5 AW-41
0
0 20 40 60 80 100 120
@ [mm]
o =56 -110 mm
Geberit Silent dB20 t=32-60mm El 90-U/U
7
110;6
6
5
321100703-1
4 AW-3, AW-3A,
E . AW-3B, DB-1, DB-2
2 321100703-2
AW-27, AW33,
1 AW-39
0
0 20 40 60 80 100 120
@ [mm]
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o @=40-110 mm
Geberit Silent PP t=18—27mm El 90-U/U

4
110;3,6
3,5
3
- 25 321100703-1
£ 2 32:2 AW-2
e 50;2
: 321100703-2
1 AW-26, AW-32,
AW-38
0,5
0
0 20 40 60 80 100 120
@ [mm]
. & =50-110 mm
Geberit Silent Pro {=3.0—45mm El 90-U/U
5
110; 4,5
45
4
3,5
_. 3 321100703-1
E 2,5 50;3 AW-1
= 2
Le 321100703-2
’ AW-25, AW-31,
1 AW-37
0,5
0
0 20 40 60 80 100 120
@ [mm]
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Poloplast POLO-KAL NG @=40-110 mm El 90-U/U
Poloplast POLO-KAL XS t=1.8-2.7mm
4
35 110;3,4
3
_» 321100703-1
E , AW-6
e 50;2
* 321100703-2
1 AW-30, AW-36,
AW-42
0,5
0
0 20 40 60 80 100 120
@ [mm]
. ©=50-110 mm
Rehau Raupiano Plus t=18-—27mm El 90-U/U
3
110;2,7
25
2
— . 321100703-1
E 1,5 50;1,8 AW-4
1 321100703-2
AW-28, AW-34,
0,5 AW-40
0
0 20 40 60 80 100 120
@ [mm]
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5. Limitations

The above classifications are valid for “FLAMRO Products in CLT floors” for the direct field of
application according to EN 1366-3:2009-05 and EN 1366-3:2022.

5.1. Legal notice

This report does not constitute any type approval or certification of the tested product.
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