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Firestop collar endless CFS-C EL m
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APPLICATIONS Technical data
@ Suitable for use on shaft walls, coated board, drywall, aerated Base materials Drywall, Aerated concrete,
concrete, masonry and concrete Concrete, Masonry
@ Zero distance required to CFS-C EL firestop endless collar Expansion temperature (approx.) 210°C
Expansion ratio (unrestricted, 1:19
® Approved for use with PVC, PP, PE and a wide array of standard up to)
acoustic pipes. Storage and transportation -30 - 50 °C

temperature range

@ Configurations tested include pipe elbows, inclined pipes and
Length 3m

pipes with limited clearance to the wall
® Acoustic pipes tested with insulation and sound decoupling

CFS-C EL
ADVANTAGES
® Flexible solution for waste water, roof drainage and pneumatic
pipes

® Problem solver for non-standard applications

® Endless solution: one product for all applications
°
°

Well-suited to complex pipe configurations
Easy installation

Acoustic AE Mould &

Mildew

Order Now Watch Video

Ordering designation | Pipe diameter - range | Package contents Sales pack Item number
quantity
CFS-C EL 16 -160 mm 1x Firestop bandage CFS-C EL, 18x Closure plate CFS-C EL, 22x Hook CFS-C 1pc 2075120
EL short

Please visit Hilti website for the latest item numbers and related products
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FIRE RESISTANCE TEST IN ACCORDANCE WITH BS 476: PART 20: 1987
On 6 nos. of PVC Pipes and Conduits (Specimens 20, '22', '23', '24', '25' and '6')

Test Report No.: R16L28-1C
Identification No.: Q16L45-1

Issue Date: 11 September 2017

Testing Location:

RED Hong Kong Main Laboratory
DD 134, Lung Kwu Tan, Tuen Mun,
N.T., Hong Kong

Test Sponsor

Hilti (Hong Kong) Limited
701-704, 7/F, Tower A, Manulife Financial Centre,
223 Wai Yip Street, Kwun Tong, Kowloon, Hong Kong

APPROVED SIGNATORY: il DATE: 11 SEP 2017

Ir. Dr. YUEN Sai-wing, MHKIE (FIRE)

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (HOKLAS 091- TEST) under Hong Kong Laboratory
Accreditation Scheme (HOKLAS) for specific laboratory activities as listed in the HOKLAS directory of accreditation

laboratories. The resulls shown in this test report were determined by this laboratory in accordance with its ferms of

accreditafion. This report may not be reproduced except in full.
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1 SUMMARY
Fire resistance test conducted in accordance with BS 476: Part 20: 1987 on 6 nos. of PVC pipes and
conduits (specimens '20", '22', '23', '24', '25" and '26")

Twenty-seven specimens of penetration systems, namely specimens '1a' to 27" (refer to test sponsor's

drawings in the appendix), had been subjected to a test in accordance with BS 476: Part 20: 1987, in order
to determine their fire resistance performances. In this test report, only PVC pipes and conduits, namely
specimens '20', '22', '23', '24', '25' and '26' (refer to photo 1), were considered. As requested by the test
sponsor, the specimens were mounted within concrete line specimen holder as shown in the test
sponsor’s drawings (see the appendix). The specimens '20', '22', and '23' were asymmetrical and the fire
side of specimen was determined by the test sponsor. The specimens '24', '25', and '26' were symmetrical

and only one side of specimen was tested as per test sponsor's request.

Specimen ‘20’ was comprised of 2 nos. of 50 mm internal diameter by nominal 2.5 mm thick by 1,400 mm
long PVC pipes filled with a layer of 20 mm thick 'ROCKWOOL' mineral wool boards with density of
100 kg/m® with and ‘Hilti CP606’ sealant. The pipes were protected by 'CFS-CID 50' firestop cast-in

device.

Specimen 22' was comprised of 1 no. of 50 mm internal diameter by nominal 2.5 mm thick by 1,400 mm
long PVC pipe filled with a layer of 20 mm thick 'ROCKWOOL' mineral wool boards with density of
100 kg/m® with and ‘Hilti CP606’ sealant. The pipe was protected by 'CFS-CID 50' firestop cast-in device.

Specimen ‘23" was comprised of 1 no. of 150 mm internal diameter by nominal 2.5 mm thick by 1,400 mm
long PVC pipe filled with a layer of 20 mm thick 'ROCKWOOL' mineral wool boards with density of
100 kg/m® with and ‘Hilti CP606’ sealant. The pipe was protected by 'CFS-CID 160" firestop cast-in device.

Specimen ‘24’ was comprised of 1 no. of 32 mm diameter by nominal 2.5 mm thick by 1,400 mm long PVC
conduit filled with ‘Hilti CP606’ sealant. The conduit was protected by 2 nos. of 'CFS-D 25' firestop cable

disc.

Specimen ‘25' was comprised of 1 no. of 25 mm internal diameter by nominal 1.5 mm thick by 1,400 mm
long PVC conduit filled with ‘Hilti CP606’ sealant. The conduit was protected by 1 no. of 'CFS-D 25'

firestop cable disc.

Specimen ‘26’ was comprised of 1 no. of 150 mm internal diameter by nominal 5 mm thick by 1,400 mm
long PVC pipe filled with a layer of 20 mm thick 'ROCKWOOL"' mineral wool boards with density of
100 kg/m® with and ‘Hilti CP606' sealant. The pipe was protected by 2 stacks of 'CFS-C EL' firestop

endless collars.
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All specimens were penetrated through a nominal 200 mm thick concrete wall. The PVC pipes and

conduits were fixed to 42 mm by 20 mm by 3 mm thick steel channels, located at 500 mm from the
concrete wall, by nominal 3 mm thick rings on both sides. The steel channels were supported by an
external steel framework constructed by 50 mm by 50 mm by 3 mm steel L-angles which in turn fixed to

the concrete lining of test rig by 2 nos. of M10 anchor bolts.

The specimens satisfied the performance requirements specified in BS 476: Part 20: 1987 for the

following periods:

Integrity Insulation
Specimen ‘20° 121 Minutes (No failure) N/A
Specimen ‘22’ 121 Minutes (No failure) N/A
Specimen ‘23’ 121 Minutes (No failure) 96 Minutes
Specimen ‘24’ 121 Minutes (No failure) N/A
Specimen ‘25’ 121 Minutes (No failure) N/A
Specimen ‘26’ 121 Minutes (No failure) 48 Minutes

The test was discontinued after a heating period of 121 minutes.

2 INTRODUCTION
The objective of the test is to determine the fire resistance performance of 6 nos. of PVC pipes and
conduits when tested in accordance with BS 476: Part 20: 1987, 'Methods for determination of the fire

resistance of elements of construction (general principles)'.

3 TEST INFORMATION
3.1 Test Sponsor
Hilti (Hong Kong) Limited
701-704, 7/F, Tower A, Manulife Financial Centre,
223 Wai Yip Street, Kwun Tong, Kowloon, Hong Kong

3.2 Testing Location
Research Engineering Development Fagade Consultants Limited, Hong Kong Main Laboratory of

DD 134, Lung Kwu Tan, Tuen Mun, New Territories, Hong Kong.

3.3 Date of Test
20" January 2017
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3.4 Witness of the test

The test was led by Mr. Solaris Chan of Research Engineering Development Fagade Consultants
Limited (RED) and was witnessed by Miss Selina Lin, Miss Dorothy Wai, Mr. Jimmy Chen, Mr. Dennis

Yeung and Mr. Andrew Lau, the representatives of test sponsor.

4 EQUIPMENT
Nine (9) 'type K' thermocouples to monitor the temperature of the furnace, which were kept at 100 mm
from the exposed face of the specimen (see Figure 1).
Ten (10) ‘type K’ thermocouples to monitor the temperature of the unexposed face of the specimens (see
Figure 2).
A 'type K’ roving thermocouple to measure temperature on hot spots of unexposed surface of specimens.
A micro-manometer provided to monitor the furnace pressure.
Cotton pads, 6 mm and 25 mm gap gauges.
A radiometer placed at 1,000 mm away from the unexposed surface to measure the radiation of

unexposed surface of the specimens.

5 CONDITIONING
The specimens' storage, construction, and test preparation took place in the test laboratory over a total,
combined time of 5 days. Throughout this period of time, both of the temperature and humidity of the
laboratory were measured and recorded as being within a range of 14 °C to 22 °C and 68 % to 89 %

respectively.

6 TEST SPECIMEN CONSTRUCTION
The specimens were installed into a concrete specimen holder with pre-prepared opening to form the test
construction. The details of the fixings were outlined in Appendix D.
A comprehensive description of the test specimens construction was presented in the appendix, which

was based on a survey of the specimens and information supplied by the test sponsor.

7 TEST PROCEDURES
The test was conducted in accordance with the procedures specified in BS 476: Part 20: 1987. The
ambient temperature of the test area during the test was measured. After the first 5 minutes of the test, the
furnace pressure was maintained at 0 + 2 Pa relative to atmosphere, at 1,000 mm from the notional floor
level.
The furnace was monitored by nine (9) thermocouples so that the mean furnace temperature complied
with the requirements of Clause 3.1 of BS 476: Part 20: 1987.

The temperature of the unexposed face was monitored by means of ten (10) thermocouples fixed to the

unexposed surface (see Figure 2 for the locations and reference numbers of the thermocouples).
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Thermocouples S32 and S34 were fixed at 100 mm away from the concrete wall for monitoring both of the

mean and maximum surface temperatures of specimen '23'. Thermocouples S30 and S31 were fixed at
50 mm away from the concrete wall for monitoring the maximum surface temperature of specimen '23'
only. Thermocouples S28 and S29 were fixed at 100 mm away from the concrete wall for monitoring both
of the mean and maximum surface temperatures of specimen '26'. Thermocouples S26 and S27 were
fixed at 50 mm away from the concrete wall for monitoring the maximum surface temperature of specimen
'26' only. Thermocouple S18 was fixed on specimen '22' and thermocouple S13 was fixed on specimen

'25' for additional information only. The mean and maximum temperatures were recorded.

The cotton pads and gap gauges were used, if considered appropriate, to determine compliance with the
integrity criterion of the standard. The occurrence of sustained flaming on the unexposed surface was
monitored to determine compliance with this criterion. The lateral deflection of the specimen was
measured by a steel ruler relative to a taut wire and recorded. The radiation of the specimen was

measured and recorded.

8 TEST DATA AND INFORMATION
The ambient temperature of the test area during the test was 20 °C.
The furnace was controlled so that the mean furnace temperature complied with the requirements of
BS 476: Part 20: 1987. The temperature record was shown graphically in Figure 3.
The maximum temperatures of the unexposed surface of specimen '22' was shown graphically in Figure 4.
The mean and maximum temperatures of the unexposed surface of specimen '23' were shown graphically
in Figure 5.
The maximum temperatures of the unexposed surface of specimen '25' was shown graphically in Figure 6.
The mean and maximum temperatures of the unexposed surface of specimen '26' were shown graphically
in Figure 7.
The furnace pressure was shown graphically in Figure 8.
The radiation was shown graphically in Figure 9.
A summary of the observations made on the general behaviour of the specimen is given in '"APPENDIX B -
OBSERVATION'.
The mean furnace temperature obtained was summarized in Table 1.
The temperature rises of specimen obtained were summarized in Table 2.

The test was discontinued after a heating period of 121 minutes.
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9 RESULTS

When tested in accordance with BS 476: Part 20: 1987, the requirements of the standard were satisfied

for the following periods:

Integrity Insulation
Specimen ‘20’ 121 Minutes (No failure) N/A
Specimen ‘22’ 121 Minutes (No failure) N/A
Specimen ‘23’ 121 Minutes (No failure) 96 Minutes
Specimen ‘24’ 121 Minutes (No failure) N/A
Specimen 25’ 121 Minutes (No failure) N/A
Specimen ‘26’ 121 Minutes (No failure) 48 Minutes

Insulation - It is required that the mean temperature rise of the unexposed surface shall not be greater than
140 °C and that maximum temperature rise shall not be greater than 180 °C. Insulation failure

also occurs simultaneously with integrity failure.

Specimen '23'

The 140 °C rise of the mean temperature of the unexposed surface of specimen did not reach
during the test. The 180 °C rise of the maximum temperature of the unexposed surface of
specimen reached and measured by thermocouple S30 after a heating period of 96 minutes.
The maximum temperature rise was 398 °C measured by thermocouple S31 after a heating

period of 121 minutes.

Specimen '26'

The 140 °C rise of the mean temperature of the unexposed surface of specimen reached after
a heating period of 91 minutes. The 180 °C rise of the maximum temperature of the
unexposed surface of specimen reached and measured by thermocouple S26 after a heating
period of 48 minutes. The maximum temperature rise was 283 °C measured by thermocouple

S26 after a heating period of 121 minutes.

Integrity - It is required that there is no collapse for the specimen, no sustained flaming on the unexposed

surface and no loss of impermeability.

Specimen '20'
The specimen met the integrity requirements after a heating period of 121 minutes.

Specimen '22'
The specimen met the integrity requirements after a heating period of 121 minutes.
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Specimen '23'
The specimen met the integrity requirements after a heating period of 121 minutes.

Specimen '24'
The specimen met the integrity requirements after a heating period of 121 minutes.

Specimen '25'
The specimen met the integrity requirements after a heating period of 121 minutes.

Specimen '26'
The specimen met the integrity requirements after a heating period of 121 minutes.

10 LIMITATIONS
The results relate only to the behaviour of the specimen of the element of construction under the particular
conditions of the test. They are not intended to be the sole criteria for assessing the potential fire
performance of the element in use nor do they reflect the actual behaviour in fires (see Clause 12 of
BS 476: Part 20: 1987).

The fire resistance performance of the specimen may change if substantially different gaps are used.

Application of the results to the specimen of different dimensions or supported other than by a concrete

wall or incorporating different components shall be the subject of a design appraisal.
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APPENDIX A - Photos and Test Record

- { R

~ —~ o - Specimen '23'

W

| Specimen '22'

s O

Photo 1: The unexposed face of the specimens before the test.
Note: In this test report, only specimens '20', 22, '23', '24', '25" and '26" were considered.

1: +852 2807 0930
CFS-C EL
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Photo 5: The unexposed face of the specimens after the test.
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Photo 6: The exposed face of the specimens after the test.
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LFurncce Thermocouple

Figure 1 — Locations and reference numbers of furnace thermocouples.

(This figure is not to scale and all dimensions are in millimetres.)
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Specimen 23
S3 34

S30 S31
Specimen 20
BT S28_ 529

Specimen 22
$26 S27
Specimen 26

© Specimen 24
S 1 !
1@Specimen Vas

Figure 2 — Locations and reference number of thermocouples to monitor the temperature of unexposed surface of
the specimens.
(This figure is not to scale.)

Note: Thermocouples S26, S27, S30 and S31 were fixed at 50 mm away from the concrete wall.

Thermocouples S28, S29, S32 and S34 were fixed at 100 mm away from the concrete wall.

Thermocouples S18 and S13 was fixed for additional information only.
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Figure 3 — Mean furnace temperature.
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Figure 4 — Temperature rises of unexposed surface of specimen '22' (for additional information only).




Qé£ . Test Report No.: R16L28-1C

Page 17 of 31
Fite and Facade Consultants

450
=== Max. Temperature Rise

400 Mean Temperature Rise

350

300
;(3‘. ,
8 250
o
e
=
©
“éi 200
F 180 F\'/\

150

/
100 / J
50 P J {\\\ >
w/N e
° 96
0 25 50 75 100 125

Time (minute)

Figure 5 — Temperature rises of unexposed surface of specimen '23".

Note: Thermocouple S30 detached after a heating period of 111 minutes.
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Figure 6 — Temperature rises of unexposed surface of specimen ‘25' (for additional information only).

Note: Thermocouple S13 was detached after a heating period of 114 minutes.
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Figure 7 — Temperature rises of unexposed surface of specimen '26".

Note: Thermocouples S27-S29 were detached after a heating period of 114 minutes.

T: +852 2807 0930
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After the first 5 minutes of the test, the furnace pressure was maintained at 0 + 2 Pa relative to atmosphere, at

1,000 mm from the notional floor level.

Furnace Pressure (Pa)

10.0
8.0
6.0
4.0
2.0
0.0

-2.0

4.0

6.0

-8.0

-10.0

/\I\M‘f"\f"\,\_........

bR
:05 o% 0:25 0:35 045 055 1:05 1:15 1:25 1:35 145 1:55 2:05

4

Time (hr:min)

Figure 8 — Furnace pressure.

A radiometer placed at 1,000 mm away from the unexposed surface to measure the radiation of unexposed

surface of the specimens.

Radiometer (kW/m?)

0.50

0.40

0.30

0.20

0.10

0.00
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Figure 9 — Radiation.
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Time |Exposed (E) or
(min.sec) |Unexposed (U) SR

00.00 - Test started.

08.00 U Smoke started releasing from the perimeter of specimens 22" and '23".

14.30 U Pop sound was heard from the specimens.

19.45 U Smoke started releasing from the perimeter of specimen '26'.

30.00 u Specimens '20', '22', '24' and '25' satisfied the integrity requirements
performance.
Specimens '23' and '26' satisfied the integrity and insulation requirements
performance.

38.00 Smoke release from specimen '23' increased.

60.00 Specimens '20', '22' '24', '25' and '26' satisfied the integrity requirements
performance.
Specimens '23' satisfied the integrity and insulation requirements performance.

75.30 Water leakage was observed from specimen '22'".

90.00 Specimens ‘20, '22', '24', '25' and '26' satisfied the integrity requirements
performance.
Specimens '23' satisfied the integrity and insulation requirements performance.

120.00 U Specimens '20', '22', '23', '24', '25' and '26' satisfied the integrity requirements
performance.

121.11 - Test was terminated as requested by test sponsor.
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APPENDIX C — Data Recorded During the Test

Table 1 - Mean furnace temperature

Time (minute) | BS 476: Part 20 Standard Temp. Curve (°C) | Actual Mean Furnace Temp. (°C)
0 20 36
5 578 586
10 681 715
18 742 758
20 780 771
25 814 804
30 842 851
35 866 881
40 886 892
45 902 910
50 918 930
55 933 935
60 946 954
65 958 963
70 968 968
75 979 975
80 989 994
85 998 999
90 1006 1002
95 1014 1015
100 1022 1016
105 1029 1026
110 1037 1037
115 1043 1043
120 1049 1051
121 1050 1046

Notes: Locations of furnace thermocouples are shown in Figure 1.

The test was terminated as requested by the test sponsor after a heating period of 121 minutes.

1. +852 2807 0930

CFS-C ELL
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Table 2 - Time and related temperature rise measured by thermocouples S13, S18, S26 - S32 and S34

Time (min) | S13 | 818 | S26 | 527 | S28 | S29 | 830 | 31 | 832 | S34
0 0 0 0 0 0 0 0 0 0 0
5 0 1 3 3 1 23 | 23 2 24
10 1 3 30 | 4 5 [ 41| M 5 36
15 1 3 54 7 10 | 46 | 46 | 16 9 50
20 1 5 75 |1 10 | 13 | 47 | 48 | 33 | 10 | &1
25 1 9 99 | 13 | 16 | 63 | 65 | 35 9 60
30 2 13 (118 | 17 | 21 | 84 | 85 | 33 | 10 | 53
35 3 17 | 135 | 26 | 27 [ 102 | 104 | 38 | 25 | 48
40 4 20 (156 | 33 | 35 [ 118 | 120 | 36 | 42 | 46
45 5 23 |[171| 36 | 41 [ 126 (131 | 49 | 35 | 52
50 ¥ 25 | 185 | 42 | 46 (130|138 | 70 | 73 | 64
55 10 | 27 | 192 | 46 | 52 | 133 | 141 | 73 | 47 | 71
60 12 | 29 | 203 | 51 | 56 | 136 | 142 | 56 | 40 | €9
65 16 | 32 | 212 | 54 | 69 | 142 | 146 | 50 | 35 | 64
70 25 | 34 (219 | 61 | 61 [ 1561|149 | 46 | 25 | 58
75 39 | 37 [224 | 67 | 656 | 163 [ 150 | 44 | 21 | 56
80 55 | 39 | 228 | 76 | 67 | 149 | 146 | 43 | 20 | 56
85 76 | 41 [ 234 ] 96 | 75 | 165 | 149 | 42 | 20 | 56
90 104 | 44 | 239 | 101 [ 101 | 163 | 168 | 42 | 20 | 57
95 160 | 45 | 245 | 104 [ 161 | 173 | 179 | 47 | 20 | 56

100 208 | 47 | 251|101 | 178 | 170 | 177 | 48 | 19 | 56
106 270 | 49 260 | 151 | 176 | 174 | 177 | 57 | 19 | 59
110 370 | 52 | 267 | 173 | 181|173 | 181 | 72 | 22 | 65
115 - 52 | 275 | - - - - 95 | 25 | 81
120 - 54 | 282 | - - - - | 278 | 27 | 93
121 - 54 | 283 | - - - - | 398 28 | 93

Notes: Locations of thermocouples S13, S18, S26 - S32 and S34 are shown in Figure 2.

Thermocouples S13, S27 - S29 detached after a heating period of 114 minutes.
Thermocouple S30 detached after a heating period of 111 minutes.

The test was terminated as requested by the test sponsor after a heating period of 121 minutes.

1: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk
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APPENDIX D — Information from Test Sponsor

(The information provided by the test sponsor, which was not verified by RED or unless specified.)

For Specimens 20", '22", '23", '24', '25' and '26'

Item Description
1 |PVC Pipes and Conduits
Supplier . Hilti Corporation.
Internal dimensions : Specimen '20'- 50 mm diameter x 2.5 mm thick x 1,400 mm long (2 nos.).*

Specimen '22'- 50 mm diameter x 2.5 mm thick x 1,400 mm long.*
Specimen '23'- 150 mm diameter x 2.5 mm thick x 1,400 mm long.*
Specimen '24'- 32 mm diameter x 2.5 mm thick x 1,400 mm long.*
Specimen '25'- 25 mm diameter x 1.5 mm thick x 1,400 mm long.*
Specimen '26'- 150 mm diameter x 5 mm thick x 1,400 mm long.”

Fixing details : The PVC pipes and conduits were fixed to 42 mm x 20 mm x 3 mm thick]
steel channels, located at 500 mm from the concrete wall, by nominal 3 mm

thick rings on both sides. The steel channels were supported by an

external steel framework constructed by 50 mm x 50 mm x 3 mm stee
L-angles which in turn fixed to the concrete lining of test rig by 2 nos. o
M10 anchor bolts.*

End cover Specimens 20°, Filled with a layer of 20 mm thick 'ROCKWQOOL' minera

'22','23' & '26'-  wool boards with density of 100 kg/m® with and ‘Hilti
CP606’ sealant.
Specimens 24’  Filled with ‘Hilti CP606’ sealant.
& '25'-
2a [Firestop Cast-In Device
Brand & Model : Hilti Firestop Cast-In Device CFS-CID 50.
Material : Consists of a plastic housing, an intumescent inlay and rubber seal.
Fixing details : Precast before concrete pouring.
Applied location : At the gap between concrete test rig and specimens ‘20" and 22".

Notes: * Verified on site by RED.

# As shown on the test construction.

T: +852 2807 0930 F: +852 2662 6105 E: fre@red.com.h W www.re m.hk
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Appendix D - Information from Test Sponsor

(The information provided by test sponsor, which is not verified by RED or unless specified.)

For Specimens "20', '22", '23", '24", '25' and '26'

Item Description

2b [Firestop Cast-In Device

Brand & Model . Hilti Firestop Cast-In Device CFS-CID 160.

Naterial : Consists of a plastic hausing, an intumescent inlay and rubber seal.
Fixing details . Precast before concrete pouring.

Applied location : At the gap between concrete test rig and specimen 23"

3 [Firestop Cable Disc

Brand & Model : Hilti Firestop Cable Disc CFS-D 25.
Material - Tris(2-ethylhexyl) phosphate.
Density 1.6 g/lem?.
Fixing details : Wrap around and paste against PVC conduits with overlapping to form an
entity.
Applied location : At the gap between concrete test rig and specimens ‘24’ and "25.
4 [irestop Collar Endless
Brand & Model : Hilti Firestop Collar Endless CFS-C EL.
Material : Consists of one intumescent strip with a soft polyurethane foam layer.
Fixing details : Install against the wall with fixing hooks.
Applied location : At the gap between concrete test rig and specimen '26’ (2 stacks).

5 [Fire Sealant

Brand & Model . Hilti flexible firestop sealant CP 606
Material . Acrylic based.
Applied locations : Filled in all the pipes and conduits.
6 [Mineral Wool Board
Brand : ROCKWOOL #
Material : Mineral wool.
Thickness 020 mm.*
Density © 100 kg/m® #
Applied locations : Filled in specimens '20', '22', '23' and '26'.

* and # see notes on page 24

T: +852 2807 0930
CFS-C ELL
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Drawings from Test Sponsor

except those specified and

(The drawings provided by test sponsor, which was not verified by RED

described in ‘information from test sponsor’.)
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FIRE RESISTANCE TEST IN ACCORDANCE WITH BS 476: PART 20: 1987
: 0n__9 nos. of Penetrgti_pn Systel_'rjs

Test Report No.: R18G14-2A
ldentiftcation No.:  Q18AT1-2

Issue Date: 14" October 2018

Testing Location:

RED Hong Kong Main Laboratory
DG 134, Lung Kwu Tan, Tuen Mun,
N.T., Hong Kong

‘Test Sponsor

Hilti {(Hong Kong) Limited
701-704, 7iF, Tower A, Manulife Financial Centre, -
223 Wai Yip Street, Kwun Tong, Kowloon, Hong Kong

APPROVED SIGNATORY:

Ir. Dr. YUEN Sai-wing, MHKIE (FIRE}

Horg Kong Accreditahion Semvice (HEAS) has aceredited this laboralory {HGKLAS 0%1- TEST) under Hong Keng Latoratory
Accreditotion Scheme {HOKLAS| for specific laboralory oclvities as @sted In the HOKLAS direclory of accredifalian
laboralories. The results shown in this fesl reporl were determined by this lkoborclory In accordance with iis lerms of
accredliation. This report moy nol be reproduced excep in full
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1 SUMMARY
Eire resistance test conducted ln agcordance with BS 476: Part 20: 1987 on 2 nos. of penetration
gsystems,

Nine speciimens of penetration systems, namely specimens "2, 13!, 14/, 16", "€, 17, 18", 19" and ‘20"
(refer to photos 1 and 2), had been subjected to a test in accordance with BS 476: Part 20: 1887, in order
to determine their fire resistance performances. As requestad by the test sponsor, the specimens were
mounted within concrete Iine specimen holder as shown in the test sponsor's drawings (see the appendix).
The specimens were asymmetrital and only one side of specimens was tested, in which the fire side was
determined by the test sponsor,

Specimen 12' was comprised of Firestop Composite Sheets. The overall and exposed sizes of the
Firestop Composite Sheets were 910 mm wide by 840 mm high by 3.8 mm thick. The Firestop Composite
Sheets were joined together with M5 by 25 mm long screws at 250 mm nomine} centres and fixed to
L-angles with sizes of 50 mm by 50 mm by 5 mm thick at four sides. The L-angles was fixed the concrete
with M6 by 54 mm long anchor bolts at 250 mm nominal centres. Stainiess steel facing was faced at
exposed side (refer to test sponsor's drawings).

Specimen “13' had overall dimensions 910 mm wida by 1,200 mm high by 3.8 mm thick with exposed area
810 mm wide by 1,100 mm high. It was comprised of Firestop Cemposite Sheets and a G.I. squared pipe.
The G.). squared pipe with sizes of 250 mm wide by 250 mm high by 1 mm thick was penetrated in the
centre of specimen. The Firestop Composite Sheels were joined together with MS by 25 mm long screws
at 250 mm nominal centres and fixed to the concrete with MG by 54 mm long anchor bolts at 250 men
nominal centres. Stainless steel facing was faced at unaxposed side (refer to test sponsor's drawings).

Specimen 14’ had overall dimensions of 1,010 mm wide by 910 mm high by 3.8 mm thick with clear
opening area 900 mm wide by 810 mm high. it was comprised of two layers of Firestop Composite Sheets
and & G.). pipe. The G.L pips with sizes of 500 mm wide by 200 mm high by 1 mm thick was penetrated in
the centre of specimen. The Firestop Composite Sheels were joined together with M6 by 25 mm long
sorews st 250 mm nominal centres and fixed to the concrete with M6 by 54 mm long anchor belis at 250
mm nominal centres. Stainless steel facing was faced at both sides (refer to test sponsor's drawings).

Specimen '15' had overall dimensions of 600 mm wide by 300 mm high by 81 mm thick. It was comprised
of two nos. of socket boxes with 'Hilti CPE17' firestop putty pad incorporated with 75 mm thick "Ytong'
lightwalght block wall with nontinal 3 mm thick plaster on both sides. Each socket box with cover with sizes
of 70 mm by 70 mm by 50 mm deep by 3.5 mm thick was incorporated in each side of block wall. “Hiiti
CPa17 firestop putty pad was placed inside the socket boxes (refer to test sponsor's drawings).

CFS-C EL Firestop Collar Endless Page 40 of 101 Apr 2025
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Specimen 16" had overall dimensicns of 80 mm diameter by 1,200 mm long. )t was comprised of a PVC
pipe with sizes of 48 mm outer diameter by 4 mm thick, wrapped with & layer of nominal 25 mrn thick by
750 mm long "Armafiex’ foam. The gaps between the pipe and concrete wall were applied with two layers
of 'CF3-B' bandage and ‘CP606' sealant (refer to test sponsors drawings).

Specimen "17" had overall dimensions of 160 mm diameter by 1,200 mm long. It was comprised of a PVC
pipe with sizes of 25 mm outer diameter by 2 mm thick, and 3 pairs of copper pipes with sizes of 12.7 mm
outer diamster by 1 mm thick and 6.4 mm outer diameter by 1 mim thick. All pipes wrapped with a layer of
nominal 25 mm thick by 750 mm long "Armafiex’ foam individually. The gaps betwsen all the plpes and
concrete waill were applied with 'CFS-F FX' foam and with "Hilti CFS-C EL' collar endless at both opening
ends (refer to test sponsor's drawings).

Specimen “18' had overall dimensions of 160 mm diameter by 1,200 mm Iong. It was comprised of a PVC
pipe with sizes of 25 mm outer diameter by 2 mm thick, and 3 pairs of copper pipes with sizes of 12.7 mm
outer diameter by 1 mm thick and 6.4 mm outer diameter by 1 mm thick. All pipes wrapped with a layer of
nominal 26 mm thick by 750 mm long 'Armaflex’ foam individually. The gaps between ail the pipes and
concrete wall were applied with two layers of ‘'CFS-B' bandage and "Hilti CP&0E' seatant, Three pairs of
copper pipes were wrapped together by the bandage and the PVC pipe was wrapped individually {refer to
test sponsor's drawings).

Specimen '19 had overall dimensions of 160 mm diameter by 1,200 mm long. It was comprised of a
G.M.S. pipe with sizes of 138 mm inner diameter by 1.5 mm thick. The gaps between the pipe and
concrete wall were applied with ‘Hilii CP806’ sealant and 'Hilti CF-F 750" filling foam (refer to test sponsor's
drawings).

Specimen 20" had overalt dimensions of 160 mm diameter by 1,200 mm long. It was comprised of a PVC
pipe with sizes of 25 mm outer diameter by 2 mm thick, and 3 pairs of copper pipes with sizes of 12.7 mm
outer diameter by 1 mm thick and 6.4 mm outer diameter by 1 mm thick. All pipes wrapped with a layer of
nominal 25 mm thick by 780 mm leng ‘Armafiex’ foam individually. The gaps between all the pipe and
concrete wall were applied with two Jayers of 'CFS-B' bandage and ‘Hilti CP806’ seatant. ANl pipes were
wrapped iogether by the bandage (refer to test sponsor's drawings).

Alf penetrated pipes were supported by fixed to 40 mm by 20 mm by 3 mm thick steel L-angles, located at
100 mm from the concrete wall on both sides. The steel angles were supported by 2 nos. of M10 steel
rods to the concrete lining. The opening was covered by nominal 40 mm thick rockwool with density 160
kg/m®.
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The specimens safisfied the performance requiremsnis spscified in BS 478: Part 20; 1987 for the

following periods:

Integrity " sulation
Spacimen '12' 242 Minutes {No failure) 8 Minutes
Specimen 13" 242 Minutes {No failure) 6 Minutes
Spacimen ‘14 242 Minutes (No failure) 27 Minutes
Specimen 15 242 Minutes (No fallure) 242 Minutes
8pecimen 16’ 242 Mihutes (No fallure) 242 Minutes
Specimen 17’ 242 Minutes (Mo failura) 242 Minuies
Specimen ‘18’ 242 Minutes (No failure) 242 Minutes
Specimsn “19° 242 Minutes {No failure) 242 Minutes
Specimen 20 242 Minuies (No failurs) 242 Minulse

The test was discontinued after a heating period of 242 minutes.

2 INTRODUGTION
The objective of the test Is to determine the fire resistanpe performance of 8 nos. of penatration systsms
when tested in actordance with BS 476; Part 20: 1567, 'Methods for determination of the fire resistance of
elements of consiruction (general principles)’.

3 TESTINFORMATION
3.1 Test Sponsor
Hilti {(Hong Kong} Limited
T01-704, 7IF, Tower A, Manulife Financial Centre,
223 Wai Yip Street, Kwun Tong, Kowloon, Hong Kong

3.2 Testing Location
Resaarch Engineering Develcpment Fagade Consultants Limited, Hong Kong Main Laboratary of
DD 134, Lung Kwu Tan, Tuen Mun, New Territories, Hong Kong.

3.3 Date of Test
28" Seplember 2018

3.4 Witness of the test
The test was led by Mr. Solaris Chen of Research Engineering Development Fagade Consultants
Limited (RED) and was witnessed by Miss Darcthy Wai, the representative of test sponsor.
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4 EQUIPMENT

Nine (8) ‘type K thermocouples to monitor the temperature of the fumace, which were kept at 100 mm
frem the exposed face of the specimen (see Figure 1).

Twenty-seven (27) 'type K' thermocouples to monitor the temperature of the unexposed face of the
specimens (see Figure 2},

A ‘type K' roving tharmecouple to measure femperature on hot spots of unexposed surface of specimens.
A micro-manomater pravided to monftor the furnace pressure.

Cotton pads, 6 mm and 25 mm gap gauges.

A radiometer placed at 3,000 mm away from the unexposed surface fo maeasure the radiation of
unexpased surface of specimens.

f

5§ CONDITIONING
The specimens’ storage, construction, and test preparation ook place in the test laboratory over a total,
combined time of 12 days. Throughout this pariod of tims, both of the temperature and humidity of the
laboratory were measured and recorded.as being within a range of 25 *C fo 38 °C and 50 % to 86 %
raspectively.

6 TEST SPECIMEN CONSTRUCTION
The specimens were installed into a concrate specimen holder with pre-prepared opening to form the test
construction. The detaiis of the fixings were outlined In Appendix D.
A comprehensive description of the test spacimans construction was presented in the appendix, which
wes besed on a survey of the specimens and information supplied by the test sponsor.

7 TESTPROCEDURES
The test was conducted in accordance with the procedures specified in BS 476: Part 20: 1987. The
ambient temperature of the test area during the test was measured. After the first § minuies of the test, the
furnace pressure was maintained at 0 + 2 Pa relative to atmosphere, at 1,000 mm from the notional floor
level.

The fumace was monitored by nine (8) thermocoupies so that the mean fumace temperature complied
with the requirements of Clause 3.1 of BS 476: Part 20: 1987,

The temperature of the unexposed face was monitored by means of twenty-eight {28) thermocouples fixed
to the unexpaosed surface {see Figure 2 for the locations and reference numbers of the thermocouples).
Thermocouples 51 = S3 were fixed on specimen *12' for mean and maximum temperatures of tha
unexposed surface of specimen '12'.

Thermocouples S4 - S8 were fixed on specimen *13' for mean and maximum temperatures of the
unexposed surface of specimen '13'. Thermocouple S7 was fixed on the pipe of specimen 13 for
maximum temperature of the unexposed surface of specimen *13' only.
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Thermocouples S8 — 10 were fixed on specimen '14° for mean and maximum temperatures of the
unexposed surface of specimen 14, Thermocouple S11 was fixed on the pipe of specimen "14' for
maximum temperature of the unexposed surface of speciman '14' only.

Thermegouples $13 — S14 were fixed on specimen '15' for mean and maximum temperatures of the
unexposed surface of specimen *15". Thermocouples S12 & 515 were fixed on socket hox or backed with
socket box respectively of specimen 186" for maximurm temperature of the unexpased surface of speciren
&' only. Thermocouple $16 was fixed Inside the socket box for additional information only.
Thermocouples 819 — S20 were fixed on specimen “17' for mean and maximum temperatures of the
unexposed surface of specimen “17'. Thermocouples $21 & 522 were fixed on the collar of specimen '47'
for maximum temperature of the unexposed surface of specimen 17’ only.

Thermocouples 523 — S24 were fixed on specimen ‘18’ for mean and maximum temperatures of the
unexposed surface of spacimen *18',

Thermocouples 525 — S26 were fixed on specimen '19' for mean and maximum temperatures of the
unexposed surface of spetimen 19",

Thermocouples S27 - 528 were fixed on specimen ‘20’ for mean and maximum temperatures of the
Lnexposed surface of specimen ‘'20°.

The mean and maximum tfemparaiures were racorded,

The cotton pads and gap gauges were used, if considered approprigts, to determine compliance with the
Integrity criterion of the standard. The occumence of sustained flaming on the unexposed surface was
monitored to determine compliance with this criterion. The radiation of specimens was measured and
recorded.

8 TEST DATA AND INFORMATION
The ambient temperalure of the test area during the test was 35 °C.
The furnace was controlled so that the mean furnace temperature complied with the requirements of
B8 476: Part 20: 1987. The temperature record was shown graphically in Figure 3,
The mean and maximum temperatures of the unexpesed surface of specimen 12" were shown graphically
in Figure 4.
The mean and maximum temperatures of the unexpesad surface of specimen "13' were shown graphically
in Flgure &,
The mean and maximum temperatures of the unexposed surface of specimen *14' were shown graphically
in Figure 6,
The mean and maximurm temperatures of the unexposed surface of specimen *15' were shown graphically
in Figure 7,
The mean and maximum temperatures of the unexposed surface of specimen 16" were shown graphically
in Flgure 8.

The mean and maximum temperatures of the unexposed surface of specimen '17* were shown graphically
in Figure 9.
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The mean and maximum temperatures of the unexposed surface of specimen *18' were shown graphically
in Figure 10,
The mean and maximum temperatures of the unexposed surface of specimen 19" were shown graphically
in Figure 11.
The mean and maximum temperatures of the unexposed surface of spegimen ‘20’ were shown graphically
in Figure 12.

The fumace pressure obtained was shown graphically in Figure 13.

The radiation obtained was shown graphically in Figure 14.

A summary of the observations made on the general behaviour of the specimen is given in 'APPENDIX B -
QBSERVATION'.

The mean furnace temperature obtained was summarized in Table 1.

The temperature rises of specimen cbtained were summarized in Table 2 and 3.

The test was discontinued after a heating period of 242 minutes.

8 RESULTS
When tested in accordance with BS 476: Part 20: 1987, the requirements of the standard were satisfied
for tha followlng periods:
Intagrity Insulation

Specimen *12' 242 Minutes (No failure) 8 Minutes
Specimen “13' 242 Minutes (Mo failure) 6 Minutes
Specimen ‘14’ 242 Minutes {No failure) 27 Minutes
Specimen “15° 242 Minutes {No failure) 242 Minutes
Specimen “16’ 242 Minutes (No failure) 242 Minutes
Specimen “17° 242 Minutes (No failure) 242 Minutes
Specimen 18’ 242 Minutes (No failure) 242 Minutes
Specimen “1¢° 242 Minutes (No failure) 242 Minutes
Specimen 20’ 242 Minutes (No failure) 242 Minutes

Insulation - it is required that the mean temperature rise of the unexposed surface shail not be greater than
140 *C and that maximum temperature rise shall not be greeter than 180 °C. insulation failure
also occurs simultaneously with integrity failure.

Specimen 12'

The 140 °C rise of the mean temperature of the unexposed surface of specimen reached after
a heating period of 8 minutes. The 180 °C rise of the maximum temperature of the unexposed
surface of specimen reached and measured by thermocouple S3 after a heating pericd of 9
minutes. The maxdmum temperature rise was 584 °C measured by thermocouple S2 after a
heating period of 110 minutes.
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Specimen 13’
The 140 °C rise of the mean temperature of the unexposed surface of specimen reached after
a heating period of 6 minutes. The 180 °C rise of the maximum temperature of the unexposed
surface of specimen reached and measured by thermocouple S5 after a heating period of 7
minutes. The maximum temperature rise was 859 °C measured by thermocouple S4 after a
heating period of 181 minutes.

Specimen '14'

The 140 °C rise of the mean temperature of the unexposed surface of specimen reached after
a heating period of 27 minutes. The 180 °C rise of the maximum temperature of the unexposed
surface of specimen reached and measured by thermocouple S8 after a heating period of 32
minutes. The maximum temperature rise was 375 °C measursd by thermocouple S8 after a
heating period of 242 minutes.

Specimen "5’

The 140 °C rise of the mean temperature of the unexposed surface of spacimen did not reach
during the fest. The 180 °C rise of the maximum temparature of the unexposed surface of
specimen did not reach during the fest. The maximum temperature rise was 111 °C measured
by thermocouple 515 after a2 heating period of 242 minutes.

Specimen '18'

The 140 °C rise of the mean temperature of the unexposed surface of specimen did not reach
during the tast. The 180 °C rise of tha maximum temperature of the unexposed surface of
specimen did not reach during the test. The maximum temperature rise was 29 °C measured
by thermocouple S17 after a heating period of 162 minutes.

Spaci N7

The 140 °C rise of the mean temperature of the unexposed surface of specimen did not reach
during the test. The 180 °C rise of the maxImum ternperature of the unexposed surface of
specimen did not reach during the test. The maximum temperature rise was 170 °C measured
by thermocouple 321 after a heating pericd of 242 minutes,

Specimen '18'
The 140 °C rise of the mean temperature of the unexposed surface of specimen did not reach
during the test. The 180 °C rise of the maximum temperature of the unexposed surface of

spacimen did not reach during the test. The maximum temperature rise was 81 *C measured
by thermocouple S2§ after a heating pericd of 235 minules,
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2pecimen "1¢'

The 140 °C rise of the mean temperature of the unexposged surface of specimen did not reach
during the test. The 180 °C rise of the maximum temperature of the unexposed surface of
specimen did not reach durlng the test. The maximum temperature fise was 179 °C measured
by thermocouple S25 after a healing pariod of 242 minutes.

Specimen 20

The 140 °C rise of the mean temperature of the unexposed surface of specimen dig net reach
during the test. The 180 °C rise of the maximum temperature of the unexposed surface of
specimen did not reach during the test The maxmum temperature rigse was 76 °C measured
by thermocouple S27 after a heating period of 242 minutes.

Integrily - It is required thei there is no coflapse for the specimen, no sustained flaming on the unexposed
surface and no loss of impsrmeabilily.

The specimen met the integrity requirements after a heating period of 242 minutes.

Specimen 13"
The specimen met the integrity requirements &fter a heating period of 242 minutes.

Specimen 14"
The specimen met the integrity requirements after a heating period of 242 minutes.

cimen ‘15°
The specimen met the integrity requirements after a heating pericd of 242 minutes.

Specimen '16'
The spacimen met the integrity requirements after a heating period of 242 minutes.

Specimen 17"
The specimen met the integrity requirements after a heating period of 242 minutes.

Specimen 18
The specimen met the integrity requirements after a heating peried of 242 minutes.

Specimen 18"
The specimen met the integrity requirements after a heating period of 242 minutes.
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Specimen 20
The specimen met the integrity requirements after & heating period of 242 minutes.

10 LIMITATIONS
Tha rasults relate only to the behaviour of the specimen of tha element of construction under the particular
conditions of the tesl. They are not inended to be the sole criteria for assessing the potential fire
performance of the element in use ner do they reflect the actus! behaviour In fires (see Clause 12 of
BS 476: Part 20: 1967).

The fire resistance performance of the specimen may changa if substantially different gaps are used.
Application of the resulis to the specimean of differant dimensions or supporied other than by a concrete
wall or incorporating ditferent components shal! be the subject of a design appralsal.
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APPENDIX A - Photos and Test Record

=i 1
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Photo 1: The exposed face of the specimens before the test.
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Photo 2: The unexposed face of the specimens before the lest,
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Phota 7: The exposed face of the specimens after the test
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LFumm:e Thermocouple

Figure 1 — Localions and reference numbers of furnace thermocouples.

(This figure is not ko scake and all dimensicns are in millimelres.)
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x510
xS+ ¥S3
xS8 x59 <1 S
*514
[F12 453 15
xSb
3 |~
xS54 XS5

Figure 2 — | ocatlons and reference number of tharmocouples to menitor the temperature of unexposed surface of

the specimens.
(This figura is not to scale.)

Note: Thermocoupla 518 was fixed inside the socket box of specimen '15' for edditional information onfy.
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Figure 3 — Mean furnace tamperature.
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Figura 4 ~ Temperature rises of unexposed surface of specimen 12",

Nate: Thermocouples 51— 53 malfunctioned siter = heating patiod of 110 minutes.
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Figure § — Temperaturs rises of unexposed surface of speciman “13",

Note: Thermocaouples 84 - 57 malfunctioned efler a heating pariod of 187 minufes.
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Figure & — Temperatura rises of unexposed surface of specimen '14',
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Figure 7 - Temperature rises of unexposed surface of specimen '15'.
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Flgure 8 — Temperaiure rises of unexposed surfaca of specimean "16".
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Figure 9 - Temperature rises of unexposed surface of specimen 7',

CFS-C EL Firestop Collar Endless Page 62 of 101 Apr 2025



Fire v Ficade st

Tast Report No.: RI8G14-2A

Page 28 of 56
80
an
0
B0
g 50
2 Y
o
% M
40 1
g
2 A
[ ,_ﬂ'/
30 ﬂ{f"
20 / =mhax. Temperature Rige
—Mean Temperature Rise
10 2
0
1] 30 G0 80 120 150 180 210 240 270

Time (minute)

Figure 10 -~ Temperafure rises of unexposed surface of specimen 8"
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Figure 11 — Temperature rises of unexposed surface of specimen "19'.

CFS-C EL Firestop Collar Endless Page 64 of 101 Apr 2025



. D Test Report No.: R18G14-2A

Fire and (onsultants Page 28 of 56

8o

70

: ol i
/

Termpersture Rise (°C)

3d

20

——Mean Temperaturz Rise

/\l_/d m—=p=x. Temperature Rise
f"

10

0 30 60 o0 120 150 180 210 240 270
Time {minute)

Figure 12 — Temperature rises of unexposed surface of specimen '20",
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After the first 5 minutes of the 1ast, the fumace pressure was maintained at 0 £ 2 Pa relative to atmosphere, at
1,000 mm from the notional fioor lavel

18,0

Test Report Mo.: R18G14-2A
Page 27 of 54

4.0

12.0
10.0

8.0

6.0

4.0

20 %
0.0
-2.00:
4.0

6.0

Furnace Pressure (Pa)

-2.0

-ic.0

-12.0
-14.0

-18.0

A radiomater placed at 3,000 mm away from the unsxposed aurface 1 measure the radiation of unexposed

surface of specimens.
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Figure 13 - Fumace pressure.
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Figura 14 — Radiation.
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APPENDIX B — Observation
Time osed or
[{min.sec) z::xpnae;E{}U] Sissomtion

00.00 - Test started.

01.30 u Smoke started releasing from specimen '18".

01.49 L Smoke started raleasing from specimens "17° & '20'

02.21 1] Bubhles was observad from spacimen "12".

03.18 U The pipe of specimen '14' daformed,

03.30 u) Smoks started releasing from specimens 13" & 14’

03.45 U Specimen "2’ deformed and moved away from the furnace.

09.37 a) Intumescent materials of specimens '12' & “12' reacted,

21.60 u Specimen 12’ turned dark.

21.34 u Specimen '13' turned brown,

21.53 U Water mark was oheerved at specimen 15",

25.31 U Smoke release increased from specimen 15",

52.54 u Joint of firestop composite shest of specimens '12' & "3’ tumed red.
53.52 U Cotton pad test applied at top of specimen '17” and the fest passed.
54.13 U Cotton pad test applied at top of specimen 20" and the test passed.
5432 U Cotton pad fest applied at top of specimen 16" and the test passed.
54.51 &) Cotton pad test applied at top of specimen 19" and the test passed.
5511 U Cattan pad test applied at fop of spacimen '18' and the test passed.
£5.25 u Cotton pad test applied at top of spaciman 15 and the test passad.
€0.00 u Specimens '12', *13' & "14' safisfied the integrity performance requirements.

Specimens '15', 116", "17", “18, “18' & '20' szlisfied the integrity and insulation
performance requirsments.

88.00 U The ssalant of specimen 18" tumed brown.

102.00 U Area above the socket box of specimen 15' fumed yellow.

104.50 u Intermitied flaming was observed at top of specimen "2,

11611 U (Cotton pad test applied at top of specimen "17' and the test pessed.
116.28 u |Goth:-n Eped test appliad at op of specimen 20° and the test passed.
116.58 U Cofton pad test applied at top of speciman *16' and the test passed.
117.14 U Cotton pad fest applisd at top of specimen 19’ and the test passad.
117.32 U Cotton pad test applied 2t top of specimen “18' and the test passed.
117.60 U Cotlon pad test appiied a! top of spacimen "15' and the last passed.

(To be continued)
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Time |Exposad (E) or .
Observation
{min.sec) |Unoxposed {L1}

120.00 U Specimens '12', '13' & '14" satisfied the integrity performance requirements.
Specimens Y18, 116, 17", 1@, 19" & 20 satisfled the integrity and Insulation
performance requirements.

150.00 u Ne significant change was observed from all spacimene.

179.00 U Specimens '12' & '13' turned red.

180.00 U No significant change was ohsarved from specimens ‘14 o 20",

Specimens 12", 13" & '14' satisfled the integrity performanca reguirements.
Specimens 15", 16, "7, '18' “18' & '20' satisfied the integrity and insulation|
performance reguirements.

200.00 u Sealant of spacimens '18' & '19' turned dark.

205.00 U Putty pad of specimen "15' reacted.

211.00 L All coppet pipes furned dark.

233.46 u Cotton pad test applied at fop of specimen '20' and the test passed.

234.10 U Cotton pad test applied ai top of specimen "7 and the fest passed.

234.25 u Cotivn pad test applied at top of specimen 16" and the test passed.

234.60 u Cotton pad test applied af top of specimen "9 and the tesi passed.

235.10 U Cotion pad tast applied a1 top of specimen '18’ and the test passed.

235.30 U Cotton pad test applied at top of spacimen '15' and the test pagsed.

238.17 U N significant change was observed from specimens 12" to '14',

240.00 1] Specimers 12, 13 & '14' satisfied the integrity performance requirements.
Specimens "5, 6", "7, 18", "19' & '20' satisfied the integrity and insulation
perfomance requiremants,

242.05 - Test was rminated as requested by test sponsar.

CFS-C EL Firestop Collar Endless

Page 68 of 101

Apr 2025



Fie and Ficade Consatots

APPENDIX C - Data Recorded During the Test

Test Repoit No.: R18G14-24,

Table 1 - Mean fumace tempsraturs.

Time |BS 476: Part 20 Standard| Actual Mean Fumace
(minute) Gurve (°C) Temp. (°C)
G 29 49
5 578 541
10 678 6680
15 739 747
20 781 [£Li
25 815 804
30 842 852
35 BB65 883
40 885 203
45 o902 220
50 $18 905
56 832 838
B8O 945 950
65 957 o964
70 968 863
75 o7d 982
80 o83 990
86 997 1007
80 1006 1013
o5 1014 1004%
100 1022 1011
105 1029 1040
110 1036 1043
115 1043 1049
120 1042 1056
125 1055 1051
130 1081 1066
135 1067 1069

(To be conlinued)
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Table 1 - Mean fumace temperaturs {con'i).

Time [BS 476: Part 20 Btandard, Actuat Mean Furnace
{minute) Curve {°C) Temp. (°C)
140 1072 1073
145 1077 1082
150 1082 1082
155 1087 1085
160 1002 1093
165 1097 1103
170 1101 11098
175 1106 1112
180 1110 11420
188 1114 1128
190 1118 1130
195 1122 1124
200 1126 1131
200 1128 1134
210 1133 1133
215 1136 1135
220 1140 1136
226 1143 1136
230 1146 1136
235 1150 1163
240 1153 1150
242 1154 1162

Notes: Locations of fumace themocouples are shown In Figure 1.

Poge 33 ol 54

The test was terminated as requested by the test spansor after a heating period of 242 minutes.
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Tahle 2 - Time and related temperature rises measured by thermocouples 31 — §14.

Time

- 81|52 (83|54 (56|86 |57 58] g 10 | 811|512 | 513 | 814
0 Y g Y 0 0] 40 00 0 C o]0
5 77 |74 183 |119| 84 | 78 | 25 | 10 15 1 o]

10 (186|143 (188 | 215 [ 240 | 218 | 04 | 34 | 21 | 48 20 | 1 0

16 204 1187 ] — [271 318209 144179 1 45 | B2 | 29 | 42 1 12
20 313|238 — [318 |38¢|353)1609 | 99 | 56 18] 37 | 88 | 22 | 1
25 |478 | 360 | — | 356|398 | 377|185 | 140 | 93 1521 47 | 42 | &6 | 61
30 445|420 | ~ |382 | 428 | 403 | 194 | 173 101 (173 | 65 | 37 | 68 | 64
85 [363|421] ~ [3a7 438|413 )199 ] 188 (107 | 178 | &2 34 | 68 | 83
40 1344|327 ! ~ | 402 | 458 | 428 207 | 196 | 1131173 | 71 | 25 | 67 | 62
46_ 1353 |326 | - |412 | 488|439 | 211|201 {118 178 | 37 | 22 |67 | 54
S0 ;350338 — [421)|479 | 447 214 | 208 | 120 | 183 82 | 1€ | 67 | 40
85 1332]1325) -~ |a417!a7s | 445|213 211124 |185| 84 | 18 [ 85 | 24
60 1343|344 | — | 427 | 494 | 455 [ 216 | 215 | 128 194 101 | 21 | 68 | 238
€5 1330|378 | — |436 | 508 462 | 218|219 | 132 1891110 | 22 | 86 | 22
70 347 1470 | .- |445)515 [ 475 | 219 | 222 | 137 { 204 TS, 24 | 85 | 22
75 1369|521 | — |a452|523 488|219 | 224 | 141 207 (114 | 24 | 64 | 22
80 1400|548 | — |461 | 538|454 ]| 220 | 228 | 145 212118 | 24 | 63 | 23
B [477 | 542 | — | 472|547 | 506 | 225 | 232 | 160 | 220 178 | 26 | &2 | 23
B0 5251512 | — | 478 ) 557 | 516 | 220 | 238 | 183 | 208 112 | 26 | 51 | 23
85 526|633 | — |484)564 526|230 ] 243 | 175 230 | 123 | 24 | g0 | 22
100 (5451548 | - | 502 | 579 642 | 231 | 247 | 76 | 234 123|124 | 58 | 23
1056 | 606 | 578 | -~ | 516|590 | 570 | 236 | 254 | 178 230 1124 | 25 | 53 | 23
M0 | — |583| — |534 605|589 |241 | 285 180 | 247 (128 27 [ 57 | 23
M5 | = | ~ | — | 552|619 608|247 | 273 | 184 { 258 133 | 20 [ 57 | 24
120 | - | — | — [567 628 (622 ) 247 | 281 | 188 2531132 | 28 | 56 | 24
25 | ~ | ~ | -~ | 588|636 637|248 | 288 | 189 274 1137 28 | 55 | 23
130 | - | — | —~ | 608|653 ) 645 251 | 205 | 185 281|140 | 20 | 54 | 24
138 | — | — | — 1633|875 658 | 254 | 301 186 | 291 | 146 | 30 | 53 | 24
M0 | = | — | — |855| 660680254 | 306 | 185 | 292 49| 32 | 51 | 24
145 | ~ | - | — [673| 7081693260311 ) 181 287 | 148 | 35 | 49 | 24

{To be continved)
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Table 2 - Time and related temperature rises measurad by thermocouples 51 — 514 (con't).

Time

(min) 51|52 |S3|54;85)|S6 |57 (8359|810 511|812 813 | 514
180 | ~ | = B6o0 | 765 | 714 | 260 1314 1183|209 ) 162 | B0 | 62 | 49
185 | -~ = — | 705 | 727 | 727 | 258 | 345 | 185 | 300 | 1564 ] 59 | 51 | S0
80 | - | - — |740 | 778|744 | 270 | 3201191 | 307 | 166 | 56 | 60 | 50
85 | —~ | -] — |781 1774780272 1328|1756 1311 | 166 | 65 | 45 | 50
170 - - — 1779|792 , 765 12721332 (176 [ 315} 154 | 54 | 48 | 50
178 | ~ | — | —~ | 798|760 | 775|282 | 336 | 176 | 320 | 198 | 56 | 47 | 50
180 [ ~ § — | — | 829|736} 794 | 286 | 340 | 176 | 321 | 163 | 69 | 48 | 50
186 | — | — | —- | ~ | = | - | - 12441781326 ) 184 | 58 | 47 | 50
190 | = [ - | =] -] -] -] - [2348[1680|331|165]| 58 ) 45 | 51
186 | — [ -~ | =} - | = | = | - | 3521182331164 | 60 | 44 | 6i
200 - - = | - - - | 355|182 335|165 58 | 41 | 52
W05 | = | = | =] -] - — | -~ 368 |83 | 337|167 | 65 ] 4¢ | 51
20 | = | - | = | =] | =1 — 1360 184 330|168] 64 | 30 | B2
215 | — - - - -1 = - | 362|185 | 340 [ 167 | 63 | 38 | 51
220 | = | = | -] -} -] — | - |363)186 (338|168 | 65 | 36 | 52
225 | = | = f | = | = | - { — |365|14656 | 3411167 | 72 | 36 | O1
20 | - | - f - |~ | =1 =] —|367|183 33 |166] /1 | 35 | 49
235 | - | - — | =]~ [~ |369)1084|332 (174 | 75 | 35 | 43
240 | - | = | =] =] =] =] — |374|185|342 | 175 | T3 | 34 [ M
242 | - | - | ~ 1 = | - | = | — JAvs|186 | 344 178 | 78 { 368 | 39

Nolzs: Locafions of thermocouples 31 — 514 are shown In Figure 2.

Thermocouples $1, S2 & 52 malfunctioned after heating periods of 107, 111 and 12 minutes respectively.

Thermocouples 54, 55, 88 & 87 malfunctioned after a heating period 181 minutes.

The test was terminated as requested by the test sponsor after a heating period of 242 minutes.
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Table 3 - Time and related temperature rises measured by thermocouples 515 — 528.
Time
(min) 815 | 516 | 517 | 818 | 819 | 820 | 521 | 522 | 523 | 824 | 525 | 828 | 8527 528
0 1] g 4] 0 0 0 0 D 0 0 [ ] 0 1]
5 b 1 1 1 1 Q 0 1 o 1 0 0 ]
10 o 1 1 1 1 2 1] 0 1 1 ] 2 4 1
16 1 53 1 1 3 3 1 0 4 y] 15 +] 3 1
20 7] &7 1 1 3] 5 1 0 -] 2 26 12 7 il
25 18 | 67 2 2 10 -] 3 1 13 4 37 17 11 2
30 -l 67 5 5 13 10 4 1 17 5 45 21 15 2
3B | 44 | &7 8 8 | 1w |11 | 22| 2 | 2 g §2 | 26 1 18 3
40 52 B7 g 8 20 13 AN k] 24 2] €2 | 28 | 21 3
45 55 66 11 11 21 13 34 4 25 7 85 3 22 4
80 5 | 66 12 12 | 23 14 | 44 6 28 ) 114 | 38 24 b
&85 56 | &6 13 13 [ 26 15 | 46 9 28 M 421 | 43 | 28 7
60 55 | 65 14 14 | 25 18 | 51 27 | 30 11 | 134 | 45 | 27 e
[£:5] 65 | 65 16 15 | 27 16 56 | 62 | &1 10 | 117 | 45 a0 11
70 B5 | B84 17 5 | 28 17 68 | 57 | 33 T 1181 | 45 | 31 13
75 54 | 64 17 17 | 29 17 59 | 58 35 11 | 119 ] 48 [ 31 14
g0 §4 | 66 | 18 17 1 30 20 60 57 | 37 12 1123 | 45 32 15
a5 64 | /5 19 18 32 | 22 60 57 | 40 12| 116 | 47 34 17
a0 54 | 64 | 19 [ 18 | 33 | 23 | 81 | 58 [ M | 12 | 119 | 47 | 38 | 18
95 54 63 20 18 36 24 53 59 43 13 1122 | 48 37 19
00 54 | 53 [ 20 18 | 36 23 | 65 | 55 | 43 13 | 127 | 48 37 20
108 4 | §F | 2 | 21 3g | 22 67 | 63 | 44 14 | 121 | 49 37 | 20
110 B4 | 65 | 22 | 32 | 42 24 | M 52 | 45 14 | 126 | 48 39 [ 21
116 | B3 [ 72 24 | 23 | bi 25 80 51 46 16 | 138 { 51 43 | 22
120 53 75 24 24 50 24 aa 53 47 16 [ 116 | 50 40 23
125 P2 | 8O | 25 | 24 | 53 25 | 98 | 52 | 48 16 | 118 | &6 | 41 23
130 | 46 | BB 26 | 24 56 28 | 107 | 52 | 48 18 | 122 | 51 42 23
136 | 44 | 92 | 28 | 24 | 59 | 29 |16 | 50 | 49 | 18 | 126 | 51 | 43 | 23
140 43 26 27 25 62 27 1128 | 50 81 18 | 131 | 53 43 24
145 41 [ 102 | 27 23 | &7 33 | 140 | 49 | &3 | 12 {135 | 54 47 | 28
{To be continued)
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Page 37 of 54
Table 3 - Time and relatad tamperature rises measured by thermocouples 515 - 828 (con't).

Time

(rmin] 515 | 516 | 817 | 818 | 519 | 520 | 521 | 522 | 23 | 824 | 526 | 528 | 527 | 528
150 51 | 124 | 27 24 71i 31 147 | 53 54 19 | 124 | 54 47 28
155 | 50 | 133 | 27 24 | 7 20 | 160 | 53 54 19 | 134 | 66 | 47 26
160 47 | 136 | 28 23 a0 H 53 | 43 66 20 | 13F | 55 53 30
165 AZ | 138 | 28 24 73 32 | 150 | 83 &7 21 | 122 | 55 53 28
170 | 390 {138 | 28 23 | 84 [ 41 | 143 | 54 58 20 1128 | b5 54 0
176 35 1141 28 23 83 45 | 148 | &1 60 22 | 146 | 57 57 k|
180 | 37 | 182 | 27 23 | 76 47 | 181 | 758 82 | 24 | 150 | 59 65 32
185 | 36 | 163 | 27 21 65 48 | 161 ] &4 64 24 | 144 | 60 | €0 33
180 37 | 1821 20 | 64 48 | 150 | &8 66 24 | 142 | B9 81 33
195 37 | 171 | 26 19 57 42 [ 148 | N 64 23 | 144 | &1 1 34
200 | 37 181 [ 26 18 59 | 47 | 145 | 94 | &6 | 25 | 146 | &1 63 35
205 | 39 | 192 | 26 1 19 | 58 | 47 [ 150 | ¢9 | 69 | 26 | 148 | 83 | B84 | 36
210 | 42 | 197 [ 24 19 65 50 | 151 | 101 | €2 27 1162 | 64 67 37
215 | 48 | 202 | 25 12 | 5B 50 | 153 [ 105 | B9 | 27 | 153 | €5 | 68 37
990 | 54 | 208 | 26 | 19 | 57 | 48 | 158 J 107 | 72 | 28 | 151 | 65 | 70 | 38
726 | 62 1 1g5 | 24 19 | 64 | 48 | 157 ) 108 | 72 20 | 163 | GB il 40
230 73 [ 191 | 24 19 57 45 | 160 | 107 | 74 28 | 155 | €6 i3 40
235 | 80 | 191 | 26 | 20 j 68 | 49 | 16561119 | 80 | 33 [168 | &9 | 74 | 4
240 | 104 | 196 | 27 19 | &4 52 | 189 | 128 | 80 3B |14l 78 45
242 | 111 ] 196 | 26 18 | 82 67 | 170 | 131 | 80 32 | 179 | 72 76 4G

Motes: Locstions of thermocouples $16 - 528 are shown In Figure 2.

Thermocoupla 518 was for additional information oriy.

The test was lerminated 25 ragquested by the test sponsor after a heating pericd of 242 minutes.
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Fie and Faade Consutants Fage 38 of 56
APPENDIX D - information from Test Sponsor
{The information provided by the test sponsor, which was not verifled by RED or unless specified.)

Speciman 2’
lim Desctiption
1 Firestop Composite Sheets
Brand : Hiti#
del . CF8-CO5#

m:terfal . Intumescent stainiess stesl composite sheet.

Cverall sizes © 970 mm wide by 810 mm high by 3.8 mm thick.*

Exposed area 1 910 mm wide by 910 mm high.*

Fixing method ! Tha Firestop Composite Sheets were joined together with ME by 25 mm long
screws at 250 mm neminal centres and fowd to L-angles with sizes of 50 mm
by 50 mm by 3 mm thick at four sides. The L-angles was fixed the concreta with
M8 by 54 mm long anchor balls at 250 mm nominal centres. #

Direction *_ Stamnless steel facing was faced at fire exposed side #

Notes: * Vanified on site by RED.
# As shown on the last construction.

2025
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Tast Report No.: R18G14-2A
Fage 3% of 56

Appendix D - \nformation from Test Sponsor

[The information provided by teat sponsor, which 1s not verified by RED cr untess specified.)

Speci o
tem Description
1 Firestop Composite Sheets

Brand Hilti.#

Model CF3-COS5.#

Material Intumescent stalnless steel composite shest.

Overall sizes 810 mm wide by 1,200 mm high by 3.8 mm thick.”

Exposcd area 8410 mm wida by 1,110 rm high.*

Fixing method Tha Firestop Composite Sheets were joined together with M5 by 25 mm long
screws at 250 mm nominal ceritres and fixed to L-angles with sizes of 50 mm
by 5C mm by 5 mm thick at four sides. The L-angles was fixed the concrete with
M5 by 54 mm long anchor bolts ai 250 mm nominal centres, #

Girection Stainleas stesl facng was faced at unexposed sidedf

2 [Rockwool
Eirand ROCKWOODL.#
Thickness &0 mm.*
ensity 160 kg/im®.
ﬁpplied localion Cover opening of melal sleeve #
3 .k Pipa
izes 250 mm by 250 mm by 1 mm thick *

Malarials Galvanized steel#

Flxing mathod The pipes were supporied by fixed to 40 mm by 20 mm by & mm thick ste
L-angles, located at 120 mm from the concrete wall on both sides. The stee
angles were supported by 2 nos. of M10 siesl rods to the concrete lining.

Mates: * Verified on site by RED.
# As shown on the fest construotion.
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Test Report No.: R18G14-2A
Page 40 of 54

Appendix D ~ Information from Test Sponsor

(The information provided by test sponsor, which is not veriiad by RED or unless specifisd.)

Specimsn 14’
ltemn Description
1 [Firestop Composite Sheets
Brand Hilti #
pdel CFS-COS 36x36.24
rial 2 iayars. Intumescent stainless seel composite shest.

Ovarall skzes 1.010 mm wide by 21G mm high by 3.8 mm thick.*

Exposed area 800 mm wide by 810 mm high.*

Fixing method Tha Flrestop Composite Sheats were joined together with MS by 25 mm lang
screws at 260 mm nominal cantres and fixed to L-angles with sizes of 5¢ mm
by 50 min by § mim thick at four sides. The L-angles was fixed the concrete with
MG by 54 mim long anchor bolis at 250 mm nominal centres. #

Direction Stainless steel facing was faced at both sides.#

2 [Rockwool

Brand ROCKWCOL#

Thickness A0 mm*

Density 160 kgim®.*

Applied locaticn Covered the opening #

3 [G.) Pipe

Stzas 500 rnm by 200 mm by 1 mm thick.*

Materials Gaivanized stesl #

Fixing method - The pipes were supported by fixed to 40 mm by 20 mm by 2 mm thick ste
L-angles, localed at 120 mm from the conerete wall on both sides. The stee
angies were supported by 2 nos. of M10 steel rods to the concrate ining.

Notes: * Verified on site by RED.
# As shown on the test construction.
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Appendhix D - Information from Test Sponsor

Page 41 of 5&

{The information provided by fest sponsar, which Is not verifled by RED or unless specified.}

Specimen “{5°
ftern Description
1 Lightweight Blocks
Branc Yitong #
Material Lightwelght concrete.
Overall sizes of wall © 800 mm wide by 300 mm high by 81 mm thick.*
ISizes for each block @ 600 mm wide by 300 mm high by 75 mym thick.*
Density of block 750 kgfm?.
Thickness of plaster : 3 mm thick on bath sides of block.*
2 [Bocket Boxes
Gizes 2 nos. of 70 mm by 70 mm by 50 mnt deep by 3.5 mm thick.*
Materials PYC.3#
Applied location Embadded in both fire side and non-fire side of blackwall #
3 |Fireatop Putty Pad
rand Hiti.#
oda! CP&17.#
aterials firestop putty pad.
lied location lnner side of PYC socket box #

Notes: * Verlflad on sita by RED.
# As shown on the tesf consiriclion.

CFS-C EL Firestop Collar Endless

Page 78 of 101

Apr 2025



Fire ana‘ faf:mrs

Appendix D - Information from Test Sponsor

Test Reporf No.: R18G14-2A

Page 42 of 56

(The information provided by test sponsor, which is not verifised by RED or unlags specified.)

Specimen “18°
ltem Description
1 PVCPipe

Material PVC#

Owerall sizes 48 mm outer diameter by 4 mm thick by 1,200 mm long.*

Fixing method The pipa was supported by fixed to 40 mm by 20 mm by 3 mm thick stee
L-angies, located at 120 mm from the concrete wall on both sides. The stee
angles were supported by 2 nps. of M10 steel rods to the concrete lining.

2  |Rockwool

Brand ROCKWOOL#

Thickness §0 mm.*

Density 160 kg/m®.*

Lpplied Iocation Cavered the opening of pipes.#

3 Lnsulatif.m

Brand & Model Armacell Classo Armaflex.

Sires 25 mm thick by 750 mm long.*

Applied location Wrapped oulside the PVC pipe#

4 |Bandage

Brand & Modsi Hilt CFS-B.#

Quantity 2 fayars in the middle of wall.

Apblied [ocafion Wrapped around insulated pipe #

5 [Sealant
Brand 8 Model Hilti CPGO6.#
Applied location Filied the gaps befwsan the plpe and concrete lining.

Notes: * Verified on site by RED.
# As shown on the test construction.
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Appendix D — Information from Test Sponsor

Test Repoil No: R1AG14-24
Page 43 of 56

(The Informatien provided by tast sponsor, which is not verified by RED or unless specified.)

Specimen 17
itern Description
1a |PVC Pipe

Material PVCA

Overall sizes 1 o, of 25 mm outsr diameter by 2 mm thick by 1,200 mm Jong.*

Fixing method The pipe was supported by fixed to 40 mm by 20 mm by 3 mm thick steel
L-angles, kcated at 120 mm from the concrele wall on both sides. The steel
angles wers supporied by 2 nos. of M10 steesl rods to the concrete lining.

1b [Copper Plpes

Material Copper#

Overall sizes 2 pairs of 12.7 mm outer diametar hy 1 mm thick and 5.4 mm outer diametar byj
1 mm thick 48 mm outer diameter by 4 mm thick by 1,200 mm long.*

Fixing methed The pipes were supported by fixed to 40 mm by 20 mm by 3 mm thick steal
L-angles, located at 120 mm from the concrete wal on beih sides. The steel
angles were supported by 2 nos. of M10 steel rods to the concraete lining.

2  |Rockwaool

Brand ROCKWOOL #

Thickness a0 mm.*

Density 180 kg/m? *

\Applied locabion Covered the opening #

3 [insulation
Brand & WModel Armacall Classo Armafiex.
Sizes 25 mm thick by 750 mm Iong_*
Applied location Wrapped oulside the pipas indlvidually.#
4 Collar

Brand & Madel Hilti CF3-C EL#

Applied location Wirapped around insulated pipes at both opening ends #
& [Foam

Brand & Model Hiltl CFS-F FX.#

Applied location Filled the gaps between the pipe and concrete lining.

Notss: ™ Varified on sita by RED.

# As shown on the test conatriction.
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Test Report No: R1BGT4-2A
Page 44 of 55

Appendix D - information from Test Sponsor

{The Information provided by test sponsor, which is not verified by RED or unless apecified.)

Sgecimelg 18’
ltem [Description
1a |FVC Pipe

Matarial PVC #

Overzll slzes 1 no. of 25 mm outer diameter by 2 mm thick by 1,200 mm long.*

Fhdng rnethod The pipe was supported by fixed to 40 mm by 20 mm by 3 mm thick steel
L-angles, located at 120 mm from the concrete wall on both sides. The steel
angles were supported by 2 nos. of M10 steel rods to the concrats ining.

ib [Copper Pipes

Material Copper.#

Ovarall sizes 3 peirs of 12.7 mm outer diameter by 1 mm thick and 6.4 mm outer diamater by
1 mm thick 48 mm outer dlameter by 4 mm thick by 1,200 mm lang.*

Fixing method The pipes were supportad by fixed to 40 mm by 20 mm by 3 mm thick steel
L-angles, located at 120 mm from the concrete wall on both sides. The steel
angles were supported by 2 nes. of M10 steal reds to the concrete lining. _

2 |Rockwool

Brand ROCKWOOL #

Thickness 50 mm.*

Density 180 kg/m’ *

Applisd location Covered the opening.#

3 [nsulation
nd & Model Armacell Classo Armafiex.
izes 26 mm thick by 750 mm long_*
pplied locatian Wrapped cuiside the pipes individually.#
4 ndage

drand & Model Hili CFS-B.#

Quantity 2 layers in the middle of wall.

Applied location Wrapped around insulaied pipes. Three pairs of insulated copper pipes warej
wrapped together by the bandage and the insulated PYC pipe was wrapped|
individuslly.#

5 alant
rand & Maodel Hiltl CPB08#
pplied focation Filled the gaps between the pipe and concrste lining.

Notes: * Venfied on site by RED.
i As shown on tha fest constryciion
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Appendix D ~ Information from Test Sponsor

(The information provided by test sponsor, which is not verified by RED or unless specified.)

Speciman 1%
ltem Descriplion
1 Pipe

Material } Qalvanized stes| #

Dwarsll sizes : 138 mm inner diameter by 1.6 mm thick by 1,200 mm long.*

Fixing mathod : The pipe was supported by fixed lo 40 mm by 20 mm by 3 mm thick sisel
L-angles, |ocated at 120 mm from the concrete wall on both sides. The stasll
angles were supported by 2 nos. of M10 sisel reds to the concrete fining.

2 'Rockwool
Brand 1 ROCKWOOL#
Thickness : 50 mm.*
Denshty © 160 kg/im™.*
Applied lncation : Covered the opening.#
3 [Filling Foam

Brand & Mode| : Hiill GF-F 760,

Applied location *  Filled the gaps betwean the pipe and concrete lining.
4 |Sealant

Brand & Modz] ;  Hili CPE06.#

Applied location :  Filled the gaps between the pipe and concrete lining at hoth opening ends with
10 mm depth CPE0G,

Notes: * Verifled on site by RED.
# As shown an the test construction.
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Test Report No.: RIBG14-2A
Poge 46 of 54

{The Information provided by test sponsor, which is nof verified by RED or unlass spacified.)

S 207
item  Pescription
ia [PVC Pips
aterial BVC #

Overall sizes 1 na. of 25 mm ocuter dizameter by 2 mm thick by 1,200 mm long.*

Fixing method The pipe was supported by fixed to 40 mm by 20 mm by 3 mm thick sieel
L-angles, located at 120 mm from the concrete wall on bath sides. The steai
angles were supported hy 2 nes. of M10 steel rods to the concrete lining.

1b Copper Pipes

Material Copper#

Cverall sizes 3 pairs of 12.7 mm outer diameter by 1 mm thick and 6.4 mm outer diameater by
1 e thick 48 mm outer dlameter by 4 mm thick by 1,200 mm long.*

Fixing methiod The pipes were supported by fixed to 40 mm by 20 mm by 3 mm thick steel
L-angles, located at 120 mm from the concrete wall on both skles. The stee
angles were supported by 2 nos. of M10 stes! rods o the concrete lining.

2 |[Rockwool

Brand ROCKWOOL#

Thickness 50 mm.*

Density 180 kgfm®.*

Applied location Covered the opening.#

3 |Insulation

Brand & Model Armacell Classo Armafiex.

Sizes 25 mm thick by 750 mm jong.”

Applied location Wrapped oulside the pipas Individually.#

4 |Bandage

Erand & Mode! Hilti CFS-B.#

Quantity 2 layers in the middle of wall.

\aoplied location Wrapped around ingsulated pipes. All insulated pipes were wrapped fogether.#

6 [Scalant
Brand & Mode| Hiiti CPG0E #
Applied location Filled the gaps between the pipe and concrate lining.

Notes: * Verifiad on site by RED.
# As shown on the test canstruchion
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Technical Services, Inc.

\.'v'W'\-“.u'_lE!g()ﬂd-g!’OLID com
88 Empire Drive ¢ St. Paul, Minnesota * 55103
(651) 642-1150 » fax (651) 642-1239

VOC Content Test Certificate

June 28, 2013

Supplier: Hilti Entwicklungsgesellschaft mbH
BU Anchors
Hiltistrasse 6
86916 Kaufering
GERMANY

Sample Description: Hilti Collar Endless CFS-C EL
Date Tested: May 17, 2013

Test Method: SCAQMD method 304-91 “Determination of Volatile Organic Compounds
(VOC) in Various Materials” as referenced by South Coast Air Quality
Management District (SCAQMD) Rule 1168. The values also comply with the
requirements of EPA test method #24.

Test Data:
Specification Product
LEED 2009 (LEED 3.0)
LEED 2.2
IEQ-4.1: Low-Emitting Materials —
Adhesives and Sealants CO | | ar En d | ess

Green Building Council of Australia CFS-C EL
Green Star Office Design 3.0, IEQ-13
Green Star Office Design 2.0, IEQ-13
Green Star Office Interiors 1.1, IEQ-11

Architectural Sealant;

VOC Limit: 250 g/L Product contains: 11 g/L of VOC

Tom Barrett Scott Creekmur
Vice President/Strategic Analytical Services Chemist Il
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Buildings Department —= OurRet. FEM®:(24) BD GR/BM/2(185)

Your Ref. REBRI:

=iy
EF E Tel.No. ® %848 2838
FaxNo. EXME 840 0451

A

- R May 1994

Hilci (Hong Kong) Lcd. i Bl
Unic 3 5/F Harbour Cencre Tower 2 b‘“_’f;ﬂ

8 Hok Cheung Streect Hung Hom =R
Kowloon K e

!
Dear Sirs, =
Fire Resisting Penetration Sealing System

As Supplied By Hilci (GB) Led.

Thank you for your letters dated 4.3.94 and 27.4.94 and cthe
accompanying tesc/assessment reports on the above. You are asking for
comments on the acceptability of che fire resisting producc in the
context of relevant provisions of the Buildings Ordinance, Chapter 123 of
the Law of Hong Kong and its subsidiary legislation.

Under che Buildings Ordinance, "authorized persons" (i.e.
archicects, engineers or surveyors registered wich the Building
Authority) are required to supervise building works including cthe
selection and installation of Ffire resisting products and to cercify
compliance with the Buildings Ordinance upon completion of works.
Aucthorized persons are cherefore responsible for ensuring che safecy
requirements incer alia of fire resiscing produccts in the building
projects which they have been appointed by cthe developer to coordinate
and supervise. ’

. In esctablishing che acceptability of fire resisting produccs,
reference may be made to the performance standards laid down in Building
(Construccion) Regulacion 90, cthe current Code of Praccice Ffor Fire
Resiscting Construction issued by che Building Auchoritcy and British
Standard 476: Parts 20 co- 24. Reliance may also be placed on cthe
test/assessment report prepared by a recognized laboratory or an
equivalent escablishmenc.

The Buildings Department has a list of recognized laboractories.
This is available for reference ac our office

Technical Administracion (Building) Unit
Buildings Department

11/F Murray Building

Garden Road Hong Kong

Before fire resisting products are iastalled in a building
project, che auchorized person appoinced Ffor cthe project should be
approached for advice and guidance.

Your ctesc/assessmenc reports are recurned hereswich. In cthis
respecc, please noce that paragraph 3 of my lecter daced 25 January 1994
is no longer applicable. The delay in replying is regrected.

Yours faichfully,

j (Patrick H. Tsui)

Technical Secrecary/Building
for Direccor of Buildings

4/F-1 ZIF_PPEJI'FRQ'%{’J%I'\Q, Garden Road. Hong Kong FilsfEMM EHMARMMEE+ "2
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FIRE SERVICES DEPARTMENT,
FIRE PROTECTION BUREAU,

=R

B ok &
FHAMLYPERTHREL | X FIRE SERVICES HEADQUARTERS BUILDING.
SRR No. 1 Hang Chong Road.

Tsim Sha Tsui, East, Kawloan.
Hang Kong.

ERWE  Our Ref FPB 207/0005

HEEHEE Your Ref: L026/92HK 29 April 1992

EALAE  Telex: 39607 HKFSD HX
“om ¢ (24 /hEF Hours)
HYME Fax:852.3110066 . 2r
852 38809744 *
weE  Tel Nou
733 7596

Hilti (Hong Kong) Ltd.,
Unit 3, 5/F, Harbour Centre,

Tower 2,
8 Hok Cheung Street,
Hunghom, Kowloon.

Dear Sirs,

WHILTI" Fire Prevention System

T refer to your letter of 30.3.92 and the enclosures attached

thereto.

Based on the information contained in your letter under reference
and the given test report, I understand that the captioned product is a
building material which should be approved by the Director of Buildings
and Lands. As such, I am not in a position to process your application
and you are advised to refer your enquiry to the Director of Buildings
and Lands, whose address is listed hereunder :=-

The Director of Buildings and Lands,

(Attn.: Technical Secretary/Building, B.0.0.)
Murray Building,

Garden Road,

Central,

Hong Kong.

Please feel free Lo contact us should you have any other
question in this matter.

Yours faithfully,

for Director Wf Fire Services

TYH/ jt

Hard ne wmd Aara shaold ha auated in refarence ta this letter

CFS-C EL Firestop Collar Endless Page 96 of 101 Apr 2025
pr




ARCHITECTURAL SERVICES DEPARTMENT # £ &

QUEENSWAY GOVERNMENT OFFICES, 66 QUEENSWAY, HONG KONG. il SR /< 1 /<58 & Ui & %
FAX 852-2869 0289

Our Ref ! ASD 16/92101/AML/APP 06 June 1997
Your Ref. L mmmmmmen

Tel. No. : 2867 3631

Fax No. ; 2877 0594

Hilti (HK) Ltd
17/F, Tower 6, China HK City,
33 Canton Rd,. TST

Dear Sirs,

‘Architectural Services Department
List of Acceptable Materials
Hilti Firestop Products
Ref. no. 0001P

I am pleased to inform you that approval has been given to include the above
product/material in this Department’s List of Acceptable Materials. Initially, this listing is for a
probationary status and this will be reviewed after the submission of satisfactory performance reports
on completion of projects undertaken by this Department where your product has been used.

The Architectural Services Department List of Acceptable Materials is a restricted
internal document. This letter should not be used for commercial or marketing purposes and failure
to comply with this may result in the removal of the product from the List.

Yours faithfully,

bt

( WM. TANG)
Technical Secretary/2
for Chief Architect/ Central Management Branch
Architectural Services Department

Filecode : 95202 - LIST_LE.DOC
WMT/WHY/by
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Attn. : To whom it may concern

Date : 1 April 2025

Ref. : 029/FP/RY/23

Subject : Country of Origin- Hilti CFS-C EL Firestop Collar Endless

Dear Sir / Madam,

Enclosed please find the information of Hilti CFS-C EL Firestop Collar Endless.

Brand Name - Hilti
Model Name : Hilti CFS-C EL Firestop Collar Endless
Manufacturer : Hilti Corporation

Address of Manufacturer : FL-9494, Principality of Liechtenstein.
Manufacturer Contact Person : Spencer Cheung
Supplier : Hilti (Hong Kong) Ltd

Address of Supplier : 701-704, 7/F, Tower A, Manulife Financial Centre,
223 Wai Yip Street, Kwun Tong, Kowloon, Hong Kong

Supplier Contact Person : Spencer Cheung (+852 9732 1231)

Country of Origin : Germany

Should you have further questions, please do not hesitate to contact our Technical
Representatives, Customer Service Hotline at 8228-8118, or email us at hksales@hilti.com.

Yours faithfully,

Spencer Cheung
Head of Product Leadership Strategy

Hilti (Hong Kong) Ltd.

701-704 | Tower A | Manulife Financial Centre
223 Wai Yip Street | Kwun Tong

Kowloon | Hong Kong

P +852-8228 8118 | F +852-2954 1751
www.hilti.com.hk
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To whom it may concern

Date: 27" July 2017

Dear Sir / Madam,

Subject: Hilti Firestop Products non-CFC and Ozone Confirmation

Referring to your enquiry about the captioned subject, please be advised that:

Hilti firestop products, CFS-C EL Firestop Collar Endless is free of CFC, HCFC nor other
ozone depletion elements.

CFC, HCFC and ozone depletion elements were not used during the product process neither.

Should you have further questions, please do not hesitate to contact our
Technical Representatives or Customer Service Hotline at 8228-8118.

Yours sincerely,

Dorothy Wai
Product Manger

Hilti (Hong Kong) Ltd.

701-704 & 708A&B | Tower A | Manulife Financial Centre
223 Wai Yip Street | Kwun Tong

Kowloon | Hong Kong

P +852-8228 8118 | F +852-2954 1751
www.hilti.com.hk
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IS

Material Information Statement
Articles

According to Regulation (EC) 1907/2006, Article 32
Revision: 07.04.2020 Version: 18

1 Identification of the articles and of the company undertaking

1.1 Product identifier

Trade name:

Firestop Bandage CFS-B / CP 646

Firestop Back Pan Strip CFS-BPS

Firestop Block CFS-BL / CFS-BL P

Firestop Board CP 675

Firestop Boot CFS-BO

Firestop Box Insert

Firestop Cable Collar CFS-CC / CFS-RCC / CFS-RCC EXT
Firestop Cable Module CFS-T

Firestop Cast-in device CP 680/ CP 681/ CFS-CID /
CFS-CID MD P/M

Firestop Coated Board CFS-CT B/ CP670 / CP673 / CP676
Firestop Collar CFS-C / CFS-C P

Firestop Collar CP 643 / CP 644

Firestop Composite Sheet CFS-COS

Firestop Cord CFS-CO

Firestop Cushion CP 651N

Firestop Drop-In Device CFS-DID

Firestop Edge of Slab QuickSeal CFS-EOS QS
Firestop Endless Collar CFS-C EL

Firestop Filler Module CFS-T FB

Firestop Gangplate CFS-SL GP

Firestop Module Box CFS-MB / CP 657

Firestop Plug CFS-PL / CP 658

Firestop Plug Seal CFS-T RR/ CFS-T RRS
Firestop Retrofit Sleeve CFS-SL RK
Firestop Sleeve CP 645

Firestop Sleeve Kit CFS-SL SK

Firestop Speed Sleeve CFS-SL / CFS-SL GA / CP 653
Firestop Top Track Seal CFS-TTS

Firestop Top Track Seal CFS-TTS MD
Firestop Top Track Cover CFS-TTS MD
Firestop Top Track Plug CFS-TTS MD
Firestop Top Track Seal CFS-TTS 212
Firestop Top Track Seal CFS-TTS R
Firestop Wedge Seal CFS-T WD120
Firestop Wrap Strip CFS-W EL/SG /P /CP 648
Foil Tapes CS-FT

Intumescent fagade cavity closer CP674
Joint Sealing Tapes CS-JST

Mineral Wool

Mineral Wool Boards

Multifunctional Tapes CS-MFT

Pre-coated Mineral Wool Boards

Smoke & Acoustic Track Seal CS-TTS SA
Speed Plug CP 777

Speed Strip CP 767

1.2 Application of the listed articles

Construction industry.

Refer to Hilti product literature, technical data sheets, 3rd party published listings and national approvals for specific application information. For
more details, please contact your local Hilti organization through http://www.hilti.group

1.3 Manufacturer / Supplier

Hilti AG
Feldkircherstr. 100
FL-9494 Schaan
Liechtenstein

Customer Service
Phone +423 (0)844 84 84 85
Fax +423 (0)844 84 84 86

2 Other information

A Safety Data Sheet is not required due to the classification of these products as “articles” according to Regulation (EC) No. 1907/2006 of 18
December 2006 (EU) / 29CFR 1910.1200 (U.S.A.). Consequently, these products are exempted from CLP / OSHA Labeling and SDS
requirements.

These data are based on our present knowledge. However, they shall not constitute a guarantee for any specific product features and shall not
establish a legally valid contractual relationship.

Informing department:
chemicals.hse@hilti.com
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Hilti CFS-C EL Firestop Collar Endless Job Reference

Year Project Name Customer Name Project type
2020 20 SHEUNG YUET ROAD PUI KAl DECORATION ENGINEERING
2020 8-10 WAH SING STREET CHEONG FUNG ENGINEERING COMPANY
2020 397-399 CHATHAM ROAD NORTH OPEN ENG. DESIGN LIMITED

2021 8-10 WAH SING STREET CHEONG FUNG ENGINEERING COMPANY
2021 31-35 SHAN MEI STREET CHILL INTERIOR DESIGN COMPANY

2021 PAK TIN PAR ST CHUN ENGINEERING LIMITED

2021 22-40 FUK MAN ROAD DREAM DESIGN LTD

2021 16 ARGYLE ST GREAT LEGEND CONTRACTING LIMITED
2021 16 LOK KWAN STREET TECTONIC ENG LTD

2022 8-10 WAH SING STREET CHEONG FUNG ENGINEERING COMPANY
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