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FIRESTOP AND FIRE PROTECTION SYSTEMS ACR

Elastomeric silicone sealant CP 601S

APPLICATIONS Technical data
® Expansion or stretched connection joints in fire compartment Chemical basis Neutral elastic silicone
walls and floors Base materials Masonry, Metal, Concrete, Glass
® Uninsulated metal pipes in penetrations through fire Movement" +25% (ISO 11600)
compartment walls and floors Approx. tack-free time (ventilated 15 min
® Acoustic insulation of pipes at 77°F, 80% rel. humidity)
e Suitable for outdoor use Approx. curing time? 2 mm/3 days
® For use on concrete and masonry (indoors/outdoors) Average volume shrinkage 5%
Application temperature range 5-40°C
ADVANTAGES Temperature resistance 'range -40 - 160 °C
Storage and transportation 5-25°C
® Weather and UV-resistant temperature range
® Excellent movement capability Shelf life® 12 Months
® Smoke, gas and water-resistant " according to HTC 1250

?at 75°F/24°C, 50% relative humidity
3 at 77°F/25°C and 50% relative humidity; from date of manufacture

Acoustic W Siesmic -
e EIRETE R

Elastic Firestop Sealant

S S

Consumption Guide Application Procedure
Joint installation

Cartridge volume = 310 ml (CP 601S)

a = Joint width in mm

b = Sealant depth in mm

Linear metre per cartridge = Cartridge volume in ml

axb
e.g.a floor 50mm wide with product depth of 10mm; with 310ml cartridge el
Therefore linear metres per cartridge = 310/(50 x 15) = 0.41 metre per cartridge 1. Clean opening 2. Insert backing 3. Apply CP 6018 4. Smooth CP 601S
for one side of the floor material

Pipe installation (non-combustible pipes only)

5] °
b
M -
: ~ S S 9
2
o2
1. Clean opening 2.insert backing 3. Apply CP 601S 4. Smooth CP 601S

Wall Floor material

Joint width (mm) 0-15 16-100
Sealant depth (mm) 6 15

Order Now
Ordering designation Colour Volume per unit Packaging Sales pack Item number

quantity

CP 601S 310ML grey Grey 310 mi Cartridge 1pc 310635
CP 601S 600ML grey Grey 600 ml Foil pack 1pc 312111
CP 601S 310ML white White 310 ml Cartridge 1pc 310633
CP 601S 600ML white White 600 ml Foil pack 1pc 310637"

" For detailed stock availability and lead time information please contact your Hilti representative.

Please visit Hilti website for the latest item numbers and related products

Customer Hotline: Hong Kong 8228 8118, Macau 00800 8228 8118 Email: hksales@hilti.com
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Subject:
Material:
Accessory:

= a]

Method Statement of CP 601S for Penetration Seal.
CP 6018S firestop sealant
Hilti Dispenser CFS-DISP or Hilti Dispenser CS 270-P1 or equivalent.

Setting Operation

1

Clean the opening. Surfaces to which CP

601S will be applied should be cleaned of
loose debris, dirt, oil, wax and grease. The
surface should be moisture and frost free.

Insert the required fill of mineral wool and

backer.

Apply firestop CP 601S over backer.

Joint width (mm)

0-15

16-100

Sealant thickness (mm)

6

15

CP 601S Firestop Silicone Sealant
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4 Smooth the firestop sealant with a trowel
before the skin forms. Once cured, CP 601S
can only be removed mechanically.

5 For maintenance reasons, a penetration seal
could be permanently marked with an
identification plate. In such a case, mark the
Identification plate and fasten it in a visible
position next to the seal.

Safety precautions:

Never use in areas immersed in water

Keep out of reach of children

Read the Material Safety Data Sheet

Eyes sand hands must be suitably protected
Avoid contact with eyes/skin

Only use in well ventilated areas
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Subject:
Material:
Accessory:

= a]

Method Statement of CP 601S for Linear Joint Seal
CP 6018S firestop sealant
Hilti Dispenser CFS-DISP or Hilti Dispenser CS 270-P1 or equivalent.

Setting Operation

1 Clean the opening. Surfaces to which CP 601S will be

applied should be cleaned of loose debris, dirt, oil, wax

and grease. The surface should be moisture and frost

free.
2 Insert fill of mineral wool or backing material (if required) /
3 Apply CP 601S over the backing material .

Joint width (mm) 0-15

16-100

Sealant thickness (mm) | 6

15

CP 601S Firestop Silicone Sealant
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4 Smooth CP 601S using a trowel before the skin forms. It
can only be removed mechanically once it is cured.

5 For maintenance reasons, a penetration seal would be
permanently marked with an identification plate. In such
a case mark the identification plate and fasten it in a
visible position next to the seal

Safety precautions:

* Never use in areas immersed in water

» Keep out of reach of children

* Read the Material Safety Data Sheet

* Eyes and hands must be suitably protected
+ Avoid contact with eyes/skin

* Only use in well ventilated areas
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Weck Laboratories, Inc.

Enviranmental and Analytical Services - Since 1964

Report Date:
Recelved Date:
Receivad Time:

Tuesday, December 3, 2002
Tuesday, November 12, 2002
12:06 pm

Turnaround Tima: Normal
Client:  Hilti Incorporated Phone: (918) 252-6704
5400 South 122nd E. Avenue FAX: (918)252-6520
Tulsa, OK 74146 5
Attn:  Jerry Metcalf
Project: CP 801 8 VOC Content P.O#: 17381538
Certificate of Analysis
Work Order No: 2111218-01 Sample ID: CP 601 8, Firestop Sealant Matrix: Solid
Sampled By: Client Sampled: 12-Nov-02 00:00 Sample Note:
Reporting
Analyte Result Qualiflers  Units  Dilutlon  Limie Method  Prepared  Annlyzed Batch
Density by ASTM D1475......c.ccovnerissvnnnns 14019 w/ml 1 EPA24  22-Nov-02 26-Nov-02 ac W212070
Yotal VOB, scviseinsiissrmsisssimsmsmii .. 3:00 e/L 1 1.00 EFA 24  22-Nov-02 26-Nov-02 ae W212070
VO 1688 WS .sesiovssmivsmssospsmnansssissssassion 3,00 L 1 1.00 EPA24  22.Nov-02 26-Nov-02 ac W212070
Volatile Content by ASTM D2369.............0.190 %W/ W 1 1.00 EPA 24  22-Nov-02 26-Nav-02 e W212070
Water Content by GC..vvivvveriineeviireviserisnns ND Yowiw 1 1.00 EPA 24  22-Nov-02 26-Nov-02 ac W212070
Case Narrative:
Q"{m Pt \("_{"x‘:}fi AL

7 Authorized Signature

ELAP #1132
LACSD # 10143

The results in this }eﬁo}i apply ta the samples analyzed in accordance with tha chain of custody document. This analytical report must be reproduced in its entirety,

Notes:

The Chain of Custody dacyment ix part of the analytical report,

Any remaining sample(s) for testing will be disposed of one month from the fital report date wnless other arrangements are made in advance,

All results ars expressed o Wet weight basis unléss othérwise specified.

ND=Not deteoted, below the peporting limit,
Sub=Subcontrmcted unalysis, original report enclosed.

Flags for Data Qualifiers:
J = Detected but below the Reporting Limit; therefors, result is an estimated concentration (CLP J-Flag),

Lab#: 2111218

Pape 1 of 1

14859 East Clark Avenue, City of Industry, California 91745-1396
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www,wecklabs.com
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THE FIRE RESISTANCE PERFORMANCE OF PIPE PENETRATION SYSTEMS

INTRODUCTION

This assessment report presents an appraisal for the use of the Hilti “CP606” and “CP8601S" for pipe
penetration sealing purpose in either floor mounted or wall mounted situation. The appraisal will be based
on the test evidence as shown in section 3 of this report. This report is prepared for Hilti (Hong Kong)
Limited of 701-704 & 708B, Tower A, Manulife Finance Centre, 223 Wai Yip Street, Kwun Tong, Kowloon,
HK.

The proposed sealing for the pipe penetration system are required to provide a fire resistance

performance of up to 240 minutes integrity performance with respect to BS 476: Part 20: 1987.

2 ASSUMPTIONS

The proposed systems are assumed to be installed in a similar manner to that of the previously tested
system by competent installers. It is assumed that the modified systems will be constructed in a similar
manner from materials and components of the same manufacture and equivalent quality as tested with
supporting test evidence or otherwise appraised by RED. Further assumptions related to the specific

modifications will be stated in the report.

It is also assumed that the supporting structures to which the perimeter of the systems will be fixed are

capable of supporting the proposed structure effectively.

Assuming that the issue of the original test report is valid, the current testing standard or testing
experience has not been changed and the procedures adopted for the original report have been
re-examined and reviewed that there have been no changes to the specification of the construction
considered in the original report. If contradictory data or any related evidence becomes available to RED,
the assessment will be unconditionally withdrawn and the sponsor will be notified. This report is based on

the given information, in which is declared by report sponsor that no contradictory data has become

available.
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3 SUPPORTING DATA

3.1 Summary of Supporting Test Evidence

Report no. Sections Description
Primary Test Evidence
Supporting indicative test evidence for the use of the Hilti
WARRES report no. ‘CP606” and “CP601S” for the metal pipe penetration
—_——— 4.2 sealing purpose. Both wall mounted and floor mounted
situation were considered. With the test was conducted in
accordance with BS 476: Part 20: 1987.
Supporting test evidence for the use of the Hilti “CP606”
WF report no. o sealant for the purpose of sealing wall mounted linear gap
146725 Issue 2 joint. The test was conducted in accordance with BS EN
1363-1.
Supporting test evidence for the use of the Hilti “CP606"
WARRES report no. 47 sealant for the purpose of sealing floor mounted linear gap
69754/C joint. The test was conducted in accordance with BS 476:
Part 20.
Supporting test evidence for the use of the Hilti “CP606”
WARRES report no. 15 sealant for the purpose of sealing wall mounted linear gap
71151/A joint. The test was conducted in accordance with BS 476:
Part 20.
Supporting test evidence for the use of the Hilti “CP606” and
WARRES report no. 42 “CP601S" sealant for the purpose of sealing floor mounted
71151/B linear gap joint. The test was conducted in accordance with
BS 476: Part 20.
Supporting test evidence for the use of the Hilti "CP601S”
WF report no. . sealant for the purpose of sealing wall or floor mounted
143653 linear gap joint. The test was conducted in accordance with
BS 476: Part 20.
Supporting test evidence for the use of CP606 backed with
RED report no. o
——— 4.2 CF-F 750 for wall mounted situation. The test was
conducted in accordance with BS 476: Part 20.
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Secondary Test Evidence

97R1 3024C

4.2

Supporting test evidence for the use of the Hilti “CP606” and
“CP601S” sealant for the purpose of sealing wall mounted
linear gap joint. The test was conducted in accordance with
ISO 834.
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3.2 Primary Test Evidence
3.2.1 Warringtonfire Test Report No. 101295/A"
A fire resistance test stated to be in accordance with BS 476: Part 20 1987 with additional guideline from
prEN 1366-3:1993 to evaluate the fire resistance performance of four specimens of copper pipe
penetration sealing systems through AAC wall or floor constructions (referenced A, D, F and G) was
performance by the Warringtonfire testing laboratory on 12t January, 1998. The report was prepared for
Hilti Ag. the Hilti Entwicklungsgesellschaft mbH had given permission to use this data.
The section of wall was of 100 mm thickness and the section of floor was of 150 mm thickness. Each was
provided with two (2) 127 mm diameter apertures penetrated by a copper pipe of 42 mm outside diameter
and 1.25 mm thick. The specimens penetrating the wall were the specimens A and D, those penetrating
the floor were the specimens F and G. The area around the pipe was infilled with a mastic sealant backed
with rock fibre insulation. The rock fibre was 60 mm thick by 100 kg/m? in wall situation and 100 mm thick
by 100 kg/m® in floor situation. The sealants that used in the test were CP601S in specimens D and F
and CP606 in specimens A and G, respectively.
The specimens satisfied the performance requirements specified in BS 476: Part 20: 1987 for the

following periods:

Wall mounted seals

Type of seal Integrity (minutes) Insulation (minutes)
Specimen 'A’ CP606 241 10
Specimen ‘D’ CP601S 157 12
Floor mounted seals

Type of seal Integrity (minutes) Insulation (minutes)
Specimen ‘F’ CP601S 240 12
Specimen ‘G’ CP606 240 12

The test was discontinued after a heating period of 240 minutes (See WARRES report no. C101295/A for

full details).

*Note: the test data is more than five years old; we have reviewed this data against the current test

procedures as per BS 476: Part 20 and found it suitable for this assessment.
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3.2.2 Warringtonfire Test Report No. 146725 Issue 2*

A fire resistance test in accordance with BS EN 1366-3: 2004 and utilising the general principles of BS
EN 1363-1: 1999 to evaluate the fire resistance performance of eighteen specimens of penetration
sealing systems (referenced 1 to 18), and three linear gap sealing systems (referenced A to C) was
performance by the Warringtonfire testing laboratory on 15t July, 2005. The report was prepared for Hilti
(Great Britain) Limited, the Hilti Entwicklungsgesellschaft mbH had given permission to use this data.

In this assessment report, only the specimens “A” to “C” were considered.

In this test, specimens “A” and “B" were vertically orientated liner gap seals had nominal sizes of 1,000
mm by 30 mm and incorporated a galvanised mild steel angle fitted to one face. Specimen A was sealed
on each face with “CP 606” and a Polyethylene backing rod. Specimen “B" was infilled with mineral wool
and sealed on each face with “CP606".

Specimen C had overall nominal dimensions of 1,000 mm by 50 mm and incorporated a galvanised mild
steel angle on its lower face. The gap was sealed on its exposed face with “CP606” and two Polyethylene
backing rods.

The specimens satisfied the performance requirements specified in BS EN 1363-1 and BS EN 1366-3 for

the following periods:

Specimen ‘A’

Integrity: 241 Minutes (No failure)
Insulation: 106 Minutes

Specimen 'B'

Integrity: 241 Minutes (No failure)
Insulation: 100 Minutes

Specimen 'C'

Integrity: 40 Minutes

Insulation: 8 Minutes

The test was discontinued after a heating period of 241 minutes (See WF report no. 146725 Issue 2 for

full details).
#Note: the test data is more than five years old; we have reviewed this data against the current test

procedures as per BS EN 1363-1: 1999 and found it suitable for this assessment.
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3.2.3 WARRES Test Report No. 69754/C*

A fire resistance test on four specimens of proprietary gap sealing systems incorporated between various
floor sections used the general principles of BS 476: Part 20: 1987 and in conjunction with additional
guidelines from the draft document CENT/TC127 N579 was performed at the WARRES laboratory on
14t November 1996. The test sponsor was Hilt Ag, the Hilti Entwicklungsgesellschaft mbH had given

permission to use this data.

The test was performed on four different specimens of gap sealing systems referenced 1 to 4 for the
purposes of the test. Three specimens were incorporated between aerated concrete gap faces, the fourth
between steel gap faces. The gap referenced 1 and 2 were of nominal width 20 mm, those referenced 3
and 4 were of nominal width of 30 mm, all were of nominal length 950 mm. Each gap was sealed using

Hilti CP606 in conjunction with a proprietary backing material.

The performance of each specimen assessed against the integrity and insulation (maximum temperature

rise) criteria of BS 476: Part 20: 1987, the results were expressed as follow:

Specimen Gap Width | Gap Faces CP606 Backing Integrity Insulation
Ref: (mm) Depth Material (Min) (Min)

1 20 AAC/AAC 10 PE 240 130

2 20 AAC/AAC 15 CF 125-50 240 208

3 30 Steel/Steel 15 Rockfibre 240 36

4 30 AAC/AAC 15 Rockfibre 240 216

The test was discontinued after a period of 240 minutes (See WARRES no. 69754/C for full details).

*Note: the test data is more than five years old; we have reviewed this data against the current test

procedures as per BS 476: Part 20: 1987 and found it suitable for this assessment.
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3.24 WARRES Test Report No. 71151/A*

A fire resistance test stated to be in accordance with BS 476: Part 20: 1987 on five different specimens of
proprietary gap sealing system was performance by the Warringtonfire testing laboratory on 25t April,
1997. The report was prepared for Hilti GmBH, the Hilti Entwicklungsgesellschaft mbH had given
permission to use this data.

The specimens were referenced “V1” to “V5” for the purpose of the test. Specimens “V1” and “V2” were
comprised of an 80 mm deep layer of Rockfibre faced on both sides with a layer of 10 mm thick ‘Hilti
CP606'. The specimens were installed in a nominally 65 mm high gap between a simulated partition wall
head and a steel composite deck above.

Specimen “V3" was comprised of a 90 mm deep layer of rockfibre faced on both sides with a layer of 5
mm thick ‘Hilti CP606’. The specimen was installed in a nominally 65 mm high gap between a simulated
partition wall head and a steel composite deck above.

Specimens “V4” and “V5" were comprised a gap seal for use at a partition wall fixed edge detail.
Specimen “V4” consisted of a 25 mm deep by 10 mm wide aperture at both sides infilled with a 15 mm
deep layer of rockfibre and faced with a layer of 10 mm thick ‘Hilti CP606’. Specimen “V5” consisted of a
25 mm deep by 5 mm wide aperture at both sides infilled with a 20 mm deep layer of rock fibre and faced
with a layer of 5 mm thick ‘Hilti CP 606"

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

periods:
Specimen | Integrity | Insulation
ref: (mins) (mins)
V1 136 136
V2 136 136
V3 136 135
V4 136 136
V5 136 136

The test was discontinued after a heating period of 242 minutes (See WARRES test report no. 71151/A
for full details).
*Note:  The test data is more than five years old; we have reviewed this data against the current test

procedures as per BS 476: Part 20: 1987 and found it suitable for this assessment.

@Note: The test include the horizontally mounted specimen at the same time, after 136 minutes, the
specimens “V1” to V3" were covered with a layer of ceramic fibre in order to allow the test to

continue for the horizontally mounted specimens.

it i oo
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3.2.5 WARRES Test Report No. 71151/B*

A fire resistance test stated to be in accordance with BS 476: Part 20: 1987 on four different specimens of
proprietary gap sealing system was performance by the Warringtonfire testing laboratory on 25t April,
1997. The report was prepared for Hilti GmBH, the Hilti Entwicklungsgesellschaft mbH had given
permission to use this data.

The specimens were referenced “H1" to “H4” for the purpose of the test. The specimens were
incorporated between aerated concrete gap faces. The gaps were of nominal length 900 mm, and were
sealed using Hilti CP 606 or CP 601S in conjunction with a rockfibre backing material.

The specimen “H1” was a 15 mm wide linear gap sealed with 6 mm thick Hilti “CP606” backed with
rockfibre. The specimen “H2" was a 15 mm wide linear gap sealed with 6 mm thick Hilti “CP601S” backed
with rockfibre. The specimen “H3” was a 30 mm wide linear gap sealed with 15 mm thick Hilti “CP601S”
backed with rockfibre The specimen “H4” was a 100 mm wide linear gap sealed with 15 mm thick Hilti
“CP601S” backed with rockfibre.

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

periods:
Specimen | Integrity | Insulation
ref: (mins) {mins)
H1 242 242
H2 242 242
H3 242 242
H4 242 242

The test was discontinued after a heating period of 242 minutes (See WARRES test report no. 71151/B
for full details).

*Note:  The test data is more than five years old; we have reviewed this data against the current test

procedures as per BS 476: Part 20: 1987 and found it suitable for this assessment.
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3.2.6 Warringtonfire Test Report No. 143653*

A fire resistance test in accordance with BS 476: Part 20: 1987 to evaluate the fire resistance
performance of eight specimens of Hilti “CP601S” linear gap sealing systems (referenced A to H) was
performance by the Warringtonfire testing laboratory on 20" December, 2004. The report was prepared
for Hilti Entwicklung Befestigungstechnik GmbH, the Hilti Entwicklungsgesellschaft mbH had given
permission to use this data.

In this test, specimens “A” to “D” were wall mounted specimens whilst the specimens “E” to “H” were floor
mounted specimens.

Specimen “A” was a 50 mm gap width, sealed to both the unexposed face and exposed face with Hilti
“CP601S” to a depth of 20 mm, backed with two 50 mm diameter backing rods.

Specimen “B” was a 10 mm gap width, sealed to both the unexposed face and exposed face with Hilti
‘CP601S” to a depth of 6 mm, backed with two 15 mm diameter backing rods.

Specimen “C” was a 30 mm gap width, sealed to the unexposed face with Hilti “CP601S” to a depth of 15
mm, backed with one 35 mm diameter backing rods.

Specimen “D” was a 10 mm gap width, sealed to the unexposed face with Hilti “CP601S” to a depth of 6
mm, backed with one 15 mm diameter backing rods.

Specimen “E” was a 50 mm gap width, sealed to both the unexposed face and exposed face with Hilti
“CP601S” to a depth of 20 mm, backed with two 50 mm diameter backing rods.

Specimen “F” was a 10 mm gap width, sealed to both the unexposed face and exposed face with Hilti
‘CP601S” to a depth of 6 mm, backed with two 15 mm diameter backing rods.

Specimen “G” was a 30 mm gap width, sealed to the unexposed face with Hilti “CP601S" to a depth of 15
mm, backed with one 35 mm diameter backing rods.

Specimen “H” was a 10 mm gap width, sealed to the unexposed face with Hilti “CP601S” to a depth of 6

mm, backed with one 15 mm diameter backing rods.

The specimens satisfied the performance requirements specified in BS EN 1363-1 and BS EN 1366-3 for

the following periods:

Specimen | Integrity | Insulation | Specimen | Integrity | Insulation
ref: {mins) (mins) ref: (mins) (mins)
A 240 240 E 240 240
B 240 240 F 240 240
C 240 96 G 240 126
D 240 240 H 240 240

The test was discontinued after a heating period of 240 minutes (See WF report no. 143653 for full
details).
‘Note: the test data is more than five years old; we have reviewed this data against the current test

procedures as per BS 476: Part 20: 1987 and found it suitable for this assessment.

S ittt
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3.2.7 RED Test Report No. R18G24-2A

A fire resistance test in accordance with BS 476: Part 20: 1987 to evaluate the fire resistance
performance of nine different specimens of Hilti sealing systems (referenced '12', '13', "14', "15', 16", 17",
18', 19" and '20') was performance by the RED testing laboratory on 28! September, 2018. The report
was prepared for Hilti (Hong Kong) Limited.

In this test, only specimens “19” was considered. 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 'Hilti CP606' sealant and
Hilti CF-F 750" filling foam. The 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/m3.

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

following periods:

Integrity Insulation

Specimen ‘19’ 242 Minutes (No failure) 242 Minutes

The test was discontinued after a heating period of 242 minutes (See RED report no. R18G14-2A for full

details).
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- 3.3 Secondary Test Evidence

3.3.1 SP Test Report No. 97R1 3024C*

A fire resistance test in accordance with SIS 02 48 20, edition 2 to evaluate the fire resistance
performance of the linear gap sealing systems was performance by the SP testing laboratory on 20t
November, 1997. The report was prepared for Hilti Svenska AB, the Hilti Entwicklungsgesellschaft mbH
had given permission to use this data.

The test described various cable services penetrations sealing, cable penetration sealing systems, pipe
service penetrations and linear joint sealing systems. In this appraisal, only the linear joint sealing
systems using the “CP601S”, reference Joint “11” and “13” were considered.

Joint 11 was the linear gap created to simulate the AAC/Steel interface at the joint. The gap width is 30
mm and applied with 15 mm deep Hilti “CP601S” sealant backed with rockfibre material.

Joint 13 was the linear gap created to simulate Steel/Steel interface at the joint. The gap width is 30 mm
and applied with 15 mm deep Hilti “CP801S” sealant backed with rockfibre material.

The specimens satisfied the performance requirements specified in the SIS 02 48 20, edition 2 for the

following periods:

Joint "11'

Integrity: 126 Minutes (No failure)
Insulation: 24 Minutes

Joint "13'

Integrity: 82 Minutes (No failure)
Insulation: 24 Minutes

The test was discontinued after a heating period of 126 minutes (See SP report no. 97R1 3024C for full
details).
“Note: the test standard SIS 02 48 20 edition 2, was a test standard with the heating and pressure

conditions are identical to those specified in BS 476: Part 20: 1987. The test data is therefore considered

as acceptable to be used as the secondary test evidence for the use of Hilti CP 601S sealant.
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4 PROPOSAL & DISCUSSION
4.1 The use of test evidence, which were tested in accordance with BS EN 1363-1:
1999, for the assessment of linear joint sealing system to BS 476: Part 20: 1987

Proposal
It is proposed that the test evidence of WF report no. 146725 Issue 2 for the linear joint seal system,

which were tested in accordance with BS EN 1363-1: 1999, is suitable for use in the assessment against
BS 476: Part 20: 1987.

Discussion

The fire test on the linear joint seal systems as tested and described in the above test evidence were
carried out in accordance with BS EN 1363-1: 1999. In reviewing the tests, we have considered the
design and installation of the specimens, the surrounding construction, the initial furnace temperature,
the pressure in the furnace, the changes in the integrity criteria and the behaviour of the fire tests, it is
expected that if these fire tests had been conducted in accordance with BS 476: Part 20: 1987 very
similar results would have been achieved.

Fire tests to BS EN 1363-1: 1999 and BS 476: Part 20: 1987 have the same furnace temperature-time
curve, i.e., the standard ISO temperature time curve represented by T = 345 log+o (8t + 1) + 20, where T is
the furnace temperature rise and t is the time of heating conditions. However, a more severe
overpressure requirement of 5 Pa required by BS EN 1363-1: 1999 was used, which was normally
deemed to be more onerous. The passing criteria for the standards of BS EN 1363-1: 1999 and BS 476:
Part 20: 1987 are summarised as follows:

Integrity. Monitor the unexposed face of the specimen for evaluation of integrity. A failure of the test
construction to maintain integrity occurs when collapse or sustained flaming on the unexposed face
occurs or impermeability is exceeded.

Insulation. Failure occurs when (a) the mean unexposed face temperature increases by more than
140°C above its initial value; or (b) the temperature recorded at any position on the unexposed face is in
excess of 180 °C above its initial value; or (¢) when integrity failure occurs.

Having stated these criteria, there is no significant difference between the tests to BS EN and British
standards. Since the integrity and insulation criteria of BS EN 1363-1: 1999 are basically the same, we

can conservatively conclude that the linear joint sealing system as tested and described in WF report no.

146725 Issue 2 will achieve fire resistance performance not worse than tested if test to BS 476: Part 20:
1987.
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4.2 The fire resistance performance of copper or steel pipe penetration sealing system
using the Hilti “CP606” with respect to BS 476: Part 20: 1987.

Proposal

It is proposed that Hilti ‘CP 606" and ‘CP601S’ may be used for the purpose of sealing the penetration

annular gap in between the metal pipe and the surrounding masonry supporting construction when the

pipe penetrating through. The penetration sealing may be modified as stated below:

(a) The proposed penetration sealing systems applies to both copper and steel pipe penetration situation
with the steel pipe diameter may be up to 200 mm, while the copper pipe diameter is up to 50 mm or
200 mm depends on the required fire resistance performance and the wall thickness increased up to
10 mm;

(b) The annual gaps at the pipe penetration may be maximum 42 mm wide or narrower;

(c) The condition of penetration sealing using either CP606 or CP601S for various type of pipe, pipe
diameter, pipe wall thickness, depth of sealant to be applied, the conditions of backing mineral wool
and the expected fire resistance performance are as given in the tables below;

(d) The condition of penetration sealing using the CP 606 backed with Hilti CF-F 750 filling foam may be
used, but the pipe diameter may be up to 50 mm for copper pipe and up to 140 mm for steel pipe.
Also the width of annular gap need to reduce to 10 mm.

Table 4.2.1 — The use of Hilti “CP 606" or “CP601S with rockwool backing for metal pipe penetration

sealing purpose in wall mount situation:

Service pipe Maximum Pipe wall Seal configuration Integrity

pipe diameter thickness

Wall mount situation
Copper pipe 200 mm 1.25t0 10 mm | 15 mm depth CP606 on both ends | 120 mins

& steel pipe with backing of min. 60 mm depth
by 100 kg/m? mineral wool
Copper pipe 200 mm 1.25t0 10 mm 15 mm depth CP601S on both 120 mins

& steel pipe ends with backing of min. 60 mm
depth by 100 kg/m?® mineral wool
Copper Pipe 50 mm 1.25t0 10 mm | 15 mm depth CP606 on both ends | 240 mins
with backing of min. 60 mm depth

by 100 kg/m3 mineral wool
Steel pipe 200 mm 1.25to 10 mm | 15 mm depth CP606 on both ends | 240 mins
with backing of min. 60 mm depth

by 100 kg/m® mineral wool
Copper pipe 50 mm 1.25t0 10 mm 15 mm depth CP601S on both 240 mins

ends with backing of min. 100 mm

depth by 100 kg/m® mineral wool

i " I
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Steel pipe 200 mm 1.25t0 10 mm 15 mm depth CP601S on both 240 mins
ends with backing of min. 60 mm
depth by 100 kg/m?® mineral wool
Copper pipe 50 mm 1.25t0 10 mm | 10 mm depth CP606 on both ends | 240 mins

with backing of min. 130 mm or full
depth of Hilti ‘CF-F 750 filling foam
Steel pipe 140 mm 1.25t0 10 mm | 10 mm depth CP606 on both ends | 240 mins
with backing of min. 130 mm or full
depth of Hilti ‘CF-F 750 filling foam

Table 4.2.2 — The use of Hilti “CP 606" or “CP601S with rockwool backing for metal pipe penetration

sealing purpose in floor mount situation:

Service pipe Maximum Pipe wall Seal configuration Integrity

pipe diameter thickness

Floor mount situation

Copper pipe 200 mm 1.25t0 10 mm | 15 mm depth CP606 on top of the 120 mins
gap backed with min. 100 mm
depth by 100 kg/m?® mineral wool
Copper pipe 200 mm 1.25t0 10 mm 15 mm depth CP601S on top of 120 mins

the gap backed with min. 100 mm
depth by 100 kg/m® mineral wool

Copper pipe 50 mm 1.25t0 10 mm | 15 mm depth CP606 on top of the | 240 mins
gap backed with min. 100 mm
depth by 100 kg/m?® mineral wool
Steel pipe 200 mm 1.25t0 10 mm | 15 mm depth CP606 on top of the 240 mins
gap backed with min. 100 mm

depth by 100 kg/m? mineral wool

Copper pipe 50 mm 1.25t0 10 mm 15 mm depth CP601S on top of 240 mins
the gap backed with min. 100 mm
depth by 100 kg/m® mineral wool
Steel pipe 200 mm 1.251t0 10 mm 15 mm depth CP601S on top of 240 mins
the gap backed with min. 100 mm

depth by 100 kg/m® mineral wool

In the above application, it is assumed that the supporting wall or floor construction shall carry at least
equivalent fire resistance performance. The appraised condition only considers a single pipe penetrating
a masonry aperture. The appraisal was performed against the integrity criteria as stated in BS 476: Part
20: 1987.

i esiiiiiiiiisd "
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Discussion
The test evidence WARRES 101295/A described the test of the copper pipes penetrating through the
apertures on both wall and floor supporting constructions. The pipes in the test were copper pipes with 42
mm pipe diameter and 1.25 mm wall thickness. The apertures on the supporting construction were 127
mm diameter, therefore created the annular gaps of 42 mm wide between the pipe and the supporting
construction. The sealing systems that used were the Hilti “CP806” and “CP601S” backed with 100 kg/m3
mineral wool. The sealing systems achieved 240 minutes integrity performance, except that the “CP601S”
sealing in wall mount situation achieved 157 minutes integrity performance only. The test was conducted
generally in accordance with BS 476: Part 22: 1987 and adopting the testing procedure in BS EN 1366-3.
(@) The test evidence described the pipe penetration system with copper pipe was used. It is
proposed that the steel pipes shall be also acceptable since the steel has a significant higher
melting point than copper and is a slightly less effective conductor of heat. It is therefore
expected that the test result on copper pipes shall also applies to steel pipes as proposed. From
reference, the melting point of copper is approximately 1,080 °C, which is equivalent to the
furnace temperature at around 150 minutes following the standard heating curve as defined in
BS 476: Part 20: 1987. The copper pipe is likely to melt beyond 150 minutes of the test, and at
the heating time approach 120 minutes, the copper pipe may become softened due to heat. As
such, it is suggested that the sizes of the diameter of the copper pipe in this appraisal shall be
limited to 50 mm diameter which is slightly larger than the tested diameter of 42 mm.
While for the steel pipe, since the melting point of steel is significantly higher (approximately
1,300 °C), which is steel higher than the temperature at 240 minutes in accordance with the
standard heating curve. In such case, it is considered that the steel pipe shall reinstate without
significant deformation during the heating exposure of 240 minutes. It is suggested that the pipe
diameter increased up to 200 mm is still acceptable.
In both copper pipe and steel pipe situation, the increase in pipe wall thickness increased the
heat sink of the pipe and also the strength of the pipe. It is expected it shall aid the rigidity of the

pipe and is positively appraised as well.

(b) The proposed width of the annual gap of 42 mm wide is followed the tested situation in test
evidence WARRES 101295/A. While the narrower annual gap represent a less onerous situation
in terms of fire resistance performance. Provided that the same sealing method can be applied,

the fire resistance performance for the sealing of narrow annular gap is positively appraised.

(c) The proposed sealing method as stated in Table 4.2.1 and Table 4.2.2 are generally adopting the
tested scenarios in the test evidence as mentioned in section 3, except that the pipe diameter is
proposed to be increased up to 200 mm for the steel pipe application. Also, in the situation of
copper pipe penetration though wall that requires 240 minutes integrity. Because the tested
situation of 20 mm depth “CP601S” sealant backed with 60 mm depth x 100 kg/m?® mineral wool

it
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through the 100 mm wall only achieved 157 minutes integrity, it is appraised that the depth of the
mineral wool shall be increased to minimum 100 mm deep with the use of same density mineral
wool, and therefore the minimum wall thickness for such case would be 150 mm. The sealant
depth of 15 mm was tested and proven to be appropriate to provide 240 minutes integrity

performance with the proper backing mineral wool.

In the test evidence R18G14-2A, the specimen no. '19° was a 139 mm diameter Gl pipe
penetrating through a 150 mm thick masonry wall with an aperture of 160 mm diameter. The
annular gap in between the pipe and the aperture is filling with Hilti CF-F 750 filling foam with
both ends sealed with 10 mm thick Hilti CP 606. Since only a single test point was recorded for
the use of Hilti CF-F foam, the application is confined to the maximum pipe diameter same as
that tested. And the smaller pipe is generally regarded as the less onerous situation and is

therefore acceptable.

In summary, the proposed application conditions of the Hilti “CP606" or “CP601S” as given in Tables

421 to 4.2.2 are generally referenced to the tested condition, with some of them are appraised with a

conservative approach.
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5 CONCLUSION
The proposed use of Hilti “CP606” and “CP601S” firestop sealant for pipe penetration sealing systems in
both floor mounted and wall mounted as discussed in Section 4 of this report, are capable to maintain the
fire resistance performance of up to 240 minutes integrity performance with respect to BS 476: Part 20:
1987.

6 DECLARATION BY APPLICANT
We, Hilti (Hong Kong) Limited, confirm that the material, component or element of structure, which is the
subject of the test report being reviewed, has not to our knowledge been subjected to another test to the
standard against which the assessment is being made.
We agree to withdraw this assessment from circulation should the component or element of structure be
the subject of another test to the standard against which the assessment is being made.
We are not aware of any information that could affect the conclusions of this assessment.
If we subsequently become aware of any such information we agree to ask the assessing authority to

withdraw the assessment.

7 VALIDITY

This assessment is based on test data, experience and the information supplied. The assessment will be
invalidated if the assessed construction is subsequently tested since actual test data is deemed to take
precedence over an expressed opinion. Any changes in the specification of product will invalidate this
assessment. This assessment relates only to the specimen assessed and does not by itself infer that the
product is approved under any other endorsements, approval or certification scheme. Since the appraisal
method is under development, the laboratory reserved the right to supersede this assessment in case the
appraisal method had been changed.

This report only relates to the specimen(s) tested and may only be reproduced by the sponsor in full,

without comment, abridgement and modifications.

8 SIGNATORIES

Assessment by: Reviewed by:
L) bl
N
Dr. SZE Lip—iit Ir Dr. YUEN Sai-wing, MHKIE (Fire)
Test Consultant Authorized Signature
Research Engineering Development Research Engineering Development

Facade Consultants Limited Facade Consultants Limited
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APPENDIX A - SUMMARY OF APPLICATION OF SEALANTS IN DIFFERENT
SCENARIOS

Drawing refers to Table 4.2.1 & 4.2.2 on metal pipe penetration

application by using CP80é or CP401S

WALL CASE FLOOR CASE

@

h '\‘“\jk\_

1. FLOOR ASSEMBLY: CONCRETE FLOOR

WALL ASSEMBLY: CONCRETE WALL OR FIRE-RATED BLOCK WALL
OPTIONAL: METAL SLEEVE

REPENETRATING ITEM: STEEL/CAST/D.I./COPPER PIPE

CP606 / CP601S

MINIMUM 100 KG/M3 DENSITY MINERAL WOOL AS BACKING MATERIAL

LU

- End of Report -
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THE USE OF HILTI “CP606” AND “CP601S” FIRESTOP SEALANT FOR LINEAR JOINT SEALING

1 INTRODUCTION
This assessment report presents an appraisal for the use of the Hilti “CP606" and “CP601S" sealant for
linear joint sealing purpose in either floor mounted or wall mounted situation. The appraisal will be based
on the test evidence as shown in section 3 of this report. This report is prepared for Hilti (Hong Kong)
Limited of 701-704 & 708B, Tower A, Manulife Finance Centre, 223 Wai Yip Street, Kwun Tong, Kowloon,
HK.
The proposed linear joint sealing system are required to provide a fire resistance performance of up to

240 minutes integrity and insulation with respect to BS 476: Part 20: 1987.

2 ASSUMPTIONS
The proposed systems are assumed to be installed in a similar manner to that of the previously tested
system by competent installers. It is assumed that the modified systems will be constructed in a similar
manner from materials and components of the same manufacture and equivalent quality as tested with
supporting test evidence or otherwise appraised by RED. Further assumptions related to the specific

modifications will be stated in the report.

It is also assumed that the supporting structures to which the perimeter of the systems will be fixed are

capable of supporting the proposed structure effectively.

Assuming that the issue of the original test report is valid, the current testing standard or testing
experience has not been changed and the procedures adopted for the original report have been
re-examined and reviewed that there have been no changes to the specification of the construction
considered in the original report. If contradictory data or any related evidence becomes available to RED,
the assessment will be unconditionally withdrawn and the sponsor will be notified. This report is based on

the given information, in which is declared by report sponsor that no contradictory data has become

available.

T. +852 2807 0930 F: +852 2662 6105 E: fre@red.com.hk W: www .red.com.hk
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3 SUPPORTING DATA

3.1 Summary of Supporting Test Evidence

Report no. Sections Description
Primary Test Evidence
Supporting test evidence for the use of the Hilti “CP608”
WF report no. 41 sealant for the purpose of sealing wall mounted linear gap
146725 Issue 2 joint. The test was conducted in accordance with BS EN
1363-1.
Supporting test evidence for the use of the Hilti “CP606”
WARRES report no. " sealant for the purpose of sealing floor mounted linear gap
69754/C joint. The test was conducted in accordance with BS 476:
Part 20.
Supporting test evidence for the use of the Hilti “CP&06"
WARRES report no. x4 sealant for the purpose of sealing wall mounted linear gap
71151/A joint. The test was conducted in accordance with BS 476:
Part 20.
Supporting test evidence for the use of the Hilti “CP606" and
WARRES report no. e ‘CP601S" sealant for the purpose of sealing floor mounted
71151/B linear gap joint. The test was conducted in accordance with
BS 476: Part 20.
Supporting test evidence for the use of the Hilti “CP601S”
WF report no. 9 sealant for the purpose of sealing wall or floor mounted
143653 linear gap joint. The test was conducted in accordance with
BS 476: Part 20.
Secondary Test Evidence
Supporting test evidence for the use of the Hilti “CP606” and
SR AR o “CP601S" sealant for the purpose of sealing wall mounted
linear gap joint. The test was conducted in accordance with
1ISO 834.

T: +852 2807 0930

F: +852 2662 6105

E: fire@red.com.hk

W: www .red.com.hk
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3.2 Primary Test Evidences
3.2.1 Warringtonfire Test Report No. 146725 Issue 2*
A fire resistance test in accordance with BS EN 1366-3: 2004 and utilising the general principles of BS
EN 1363-1: 1999 to evaluate the fire resistance performance of eighteen specimens of penetration
sealing systems (referenced 1 to 18), and three linear gap sealing systems (referenced A to C) was
performance by the Warringtonfire testing laboratory on 15" July, 2005. The report was prepared for Hilti
(Great Britain) Limited, the Hilti Entwicklungsgesellschaft mbH had given permission to use this data.
In this assessment report, only the specimens “A” to “C” were considered.
In this test, specimens “A” and “B” were vertically orientated liner gap seals had nominal sizes of 1,000
mm by 30 mm and incorporated a galvanised mild steel angle fitted to one face. Specimen A was sealed
on each face with “CP 606" and a Polyethylene backing rod. Specimen “B" was infilled with mineral wool
and sealed on each face with “CP606".
Specimen C had overall nominal dimensions of 1,000 mm by 50 mm and incorporated a galvanised mild
steel angle on its lower face. The gap was sealed on its exposed face with “CP606” and two Polyethylene

backing rods.
The specimens satisfied the performance requirements specified in BS EN 1363-1 and BS EN 1366-3 for

the following pericds:

Specimen ‘A’
Integrity: 241 Minutes (No failure)
Insulation: 106 Minutes

Specimen 'B'
Integrity: 241 Minutes (No failure)

Insulation: 100 Minutes

Specimen 'C’
Integrity: 40 Minutes

Insulation: 8 Minutes

The test was discontinued after a heating period of 241 minutes (See WF report no. 146725 Issue 2 for

full details).
*Note: the test data is more than five years old; we have reviewed this data against the current test

procedures as per BS EN 1363-1: 1999 and found it suitable for this assessment.

T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk
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322 WARRES Test Report No. 69754/C*

A fire resistance test on four specimens of proprietary gap sealing systems incorporated between various
floor sections used the general principles of BS 476: Part 20: 1987 and in conjunction with additional
guidelines from the draft document CENT/TC127 N579 was performed at the WARRES laboratory on
14" November 1996. The test sponsor was Hilt Ag, the Hilti Entwicklungsgesellschaft mbH had given

permission to use this data.

The test was performed on four different specimens of gap sealing systems referenced 1 to 4 for the
purposes of the test. Three specimens were incorporated between aerated concrete gap faces, the fourth
between steel gap faces. The gap referenced 1 and 2 were of nominal width 20 mm, those referenced 3
and 4 were of nominal 2idth 30 mm, all were of nominal length 950 mm. Each gap was sealed using Hilti

CP606 in conjunction with a proprietary backing material.

The performance of each specimen assessed against the integrity and insulation (maximum temperature

rise) criteria of BS 476: Part 20: 1987, the results were expressed as follow:

Specimen Gap Width | Gap Faces CP606 Backing Integrity Insulation
Ref. (mm) Depth Material {Min) (Min)

1 20 AAC/AAC 10 PE 240 130

2 20 AACIAAC 15 CF 125-50 240 208

3 30 Steel/Steel 15 Rockfibre 240 36

4 30 AAC/AAC 15 Rockfibre 240 216

The test was discontinued after a period of 240 minutes (See WARRES no. 69754/C for full details).
*Note: the test data is more than five years old; we have reviewed this data against the current test

procedures as per BS 476: Part 20: 1987 and found it suitable for this assessment.

T. +852 2807 0930 F: +852 2662 6105 E: fre@red.com.hk W: www .red.com.hk
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3.2.3 WARRES Test Report No. 71151/A*

A fire resistance test stated to be in accordance with BS 476: Part 20: 1987 on five different specimens of
proprietary gap sealing system was performance by the Warringtonfire testing laboratory on 25" April,
1997. The report was prepared for Hilti GmBH, the Hili Entwicklungsgesellschaft mbH had given
permission to use this data.

The specimens were referenced “V1" to “V5" for the purpose of the test. Specimens “V1" and “V2" were
comprised of an 80 mm deep layer of Rockfibre faced on both sides with a layer of 10 mm thick ‘'Hilti
CPB06'. The specimens were installed in a nominally 65 mm high gap between a simulated partition wall
head and a steel composite deck above.

Specimen “V3” was comprised of a 90 mm deep layer of rockfibre faced on both sides with a layer of &
mm thick ‘Hilti CP606'. The specimen was installed in a nominally 65 mm high gap between a simulated
partition wall head and a steel composite deck above.

Specimens “V4" and "V5” were comprised a gap seal for use at a partition wall fixed edge detail.
Specimen “V4” consisted of a 25 mm deep by 10 mm wide aperture at both sides infilled with a 15 mm
deep layer of rockfibre and faced with a layer of 10 mm thick ‘Hilti CPB06'. Specimen “V5" consisted of a
25 mm deep by 5 mm wide aperture at both sides infilled with a 20 mm deep layer of rock fibre and faced

with a layer of 5 mm thick ‘Hilti CP 606'".

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

periods:
Specimen | Integrity | Insulation
ref: (mins) (mins)
V1 136 136
V2 136 136
V3 136 135
V4 136 136
V5 136 136

The test was discontinued after a heating period of 242 minutes@ (See WARRES test report no. 71151/C

for full details).
*Note:  The test data is more than five years old; we have reviewed this data against the current test
procedures as per BS 476: Part 20: 1987 and found it suitable for this assessment.

@Note: The test include the horizontally mounted specimen at the same time, after 136 minutes, the
specimens “V1” to V3" were covered with a layer of ceramic fibre in order to allow the test to

continue for the horizontally mounted specimens.

T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk
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3.24 WARRES Test Report No. 71151/B*

A fire resistance test stated to be in accordance with BS 476: Part 20: 1987 on four different specimens of
proprietary gap sealing system was performance by the Warringtonfire testing laboratory on 25t April,
1997. The report was prepared for Hilti GmBH, the Hilti Entwicklungsgesellschaft mbH had given
permission to use this data.

The specimens were referenced "H1” to “H4" for the purpose of the test. The specimens were
incorporated between aerated concrete gap faces. The gaps were of nominal length 900 mm, and were
sealed using Hilti CP 606 or CP 601S in conjunction with a rockfibre backing material.

The specimen “H1" was a 15 mm wide linear gap sealed with 6 mm thick Hilti “CP808” backed with
rockfibre. The specimen “H2" was a 15 mm wide linear gap sealed with 6 mm thick Hilti ‘CP801S" backed
with rockfibre. The specimen “H3” was a 30 mm wide linear gap sealed with 15 mm thick Hilti “CP601S8”
backed with rockfibre The specimen “H4” was a 100 mm wide linear gap sealed with 15 mm thick Hilti
“CP601S” backed with rockfibre.

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

periods:
Specimen | Integrity | Insulation
ref: (mins) {mins)
H1 242 242
H2 242 242
H3 242 242
H4 242 242

The test was discontinued after a heating period of 242 minutes@ (See WARRES test report no. 71151/B
for full details).
*Note:  The test data is more than five years old; we have reviewed this data against the current test

procedures as per BS 476: Part 20: 1987 and found it suitable for this assessment.
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3.2.5 Warringtonfire Test Report No. 143653*

A fire resistance test in accordance with BS 476: Part 20: 1987 to evaluate the fire resistance
performance of eight specimens of Hilti “CP601S” linear gap sealing systems (referenced A to H) was
performance by the Warringtonfire testing laboratory on 20t December, 2004. The report was prepared

for Hilti Entwicklung Befestigungstechnik GmbH, the Hilti Entwicklungsgesellschaft mbH had given

permission to use this data.
In this test, specimens “A” to “D” were wall mounted specimens whilst the specimens “E" to "H" were floor

mounted specimens.
Specimen “A” was a 50 mm gap width, sealed to both the unexposed face and exposed face with Hilti

“CPB01S” to a depth of 20 mm, backed with two 50 mm diameter backing rods.

Specimen “B” was a 10 mm gap width, sealed to both the unexposed face and exposed face with Hilti

“CP601S” to a depth of 6 mm, backed with two 15 mm diameter backing rods.
Specimen “C” was a 30 mm gap width, sealed to the unexposed face with Hilti “CP601S" to a depth of 15

mm, backed with one 35 mm diameter backing rods.
Specimen “D" was a 10 mm gap width, sealed to the unexposed face with Hilti "CP601S" to a depth of 6

mm, backed with one 15 mm diameter backing rods.

Specimen “E” was a 50 mm gap width, sealed to both the unexposed face and exposed face with Hilti
“CPB01S" to a depth of 20 mm, backed with two 50 mm diameter backing rods.

Specimen “F” was a 10 mm gap width, sealed to both the unexposed face and exposed face with Hilti

“CP8601S" to a depth of 6 mm, backed with two 15 mm diameter backing rods.
Specimen “G” was a 30 mm gap width, sealed to the unexposed face with Hilti “CP601S" to a depth of 15

mm, backed with one 35 mm diameter backing rods.
Specimen “H” was a 10 mm gap width, sealed to the unexposed face with Hilti “CP601S” to a depth of 6

mm, backed with one 15 mm diameter backing rods.

The specimens satisfied the performance requirements specified in BS EN 1363-1 and BS EN 1366-3 for

the following periods:

Specimen | Integrity | Insulation | Specimen | Integrity | Insulation
ref: (mins) {mins) ref: {mins) (mins)
A 240 240 E 240 240
B 240 240 F 240 240
C 240 96 G 240 126
D 240 240 H 240 240

The test was discontinued after a heating period of 240 minutes (See WF report no. 143653 for full

details).
‘Note' the test data is more than five years old; we have reviewed this data against the current test

procedures as per BS 476: Part 20: 1987 and found it suitable for this assessment.

T: +852 2807 0930 F: +852 2662 6105 E: fre@red.com.hk W: www.red.com.hk




Assessment Report No.: R22D26-1A Issue 1
Page 10 of 24

Fire and Facade Consultants

3.3 Secondary Test Evidence
3.3.1 SP Test Report No. 97R1 3024C*
A fire resistance test in accordance with SIS 02 48 20, edition 2 to evaluate the fire resistance
performance of the linear gap sealing systems was performance by the SP testing laboratory on 20t
November, 1997. The report was prepared for Hilti Svenska AB, the Hilti Entwicklungsgesellschaft mbH
had given permission to use this data.
The test described various cable services penetrations sealing, cable penetration sealing systems, pipe
service penetrations and linear joint sealing systems. In this appraisal, only the linear joint sealing
systems using the “CP601S", reference Joint "11” and “13” were considered.
Joint 11 was the linear gap created to simulate the AAC/Steel interface at the joint. The gap width is 30
mm and applied with 15 mm deep Hilti “CP601S” sealant backed with rockfibre material.
Joint 13 was the linear gap created to simulate Steel/Steel interface at the joint. The gap width is 30 mm
and applied with 15 mm deep Hilti “CP601S” sealant backed with rockfibre material.
The specimens satisfied the performance requirements specified in the SIS 02 48 20, edition 2 for the

following periods:

Joint "11'

Integrity: 126 Minutes (No failure)
Insulation: 24 Minutes

Joint '"13'

Integrity: 82 Minutes (No failure)
Insulation: 24 Minutes

The test was discontinued after a heating period of 126 minutes (See SP report no. 97R1 3024C for full
details).

“Note: the test standard SIS 02 48 20 edition 2, was a test standard with the heating and pressure
conditions are identical to those specified in BS 476: Part 20: 1987. The test data is therefore considered

as acceptable to be used as the secondary test evidence for the use of Hilti CP 601S sealant.
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4 PROPOSAL & DISCUSSION
4.1 The use of test evidences, which were tested in accordance with BS EN 1363-1:

1999, for the assessment of linear joint sealing system to BS 476: Part 20: 1987

Proposal
It is proposed that the test evidence of WF report no. 146725 Issue 2 for the linear joint seal system,

which were tested in accordance with BS EN 1363-1: 1999, is suitable for use in the assessment against

BS 476: Part 20: 1987.

Discussion

The fire test on the linear joint seal systems as tested and described in the above test evidence were
carried out in accordance with BS EN 1363-1: 1999. In reviewing the tests, we have considered the
design and installation of the specimens, the surrounding construction, the initial furnace temperature,
the pressure in the furnace, the changes in the integrity criteria and the behaviour of the fire tests, it is
expected that if these fire tests had been conducted in accordance with BS 476: Part 20: 1987 very
similar results would have been achieved.

Fire tests to BS EN 1363-1: 1999 and BS 476: Part 20: 1987 have the same furnace temperature-time
curve, i.e., the standard 1SO temperature time curve represented by T = 345 log1o (8t + 1) + 20, where T is
the furnace temperature rise and t is the time of heating conditions. However, a more severe
overpressure requirement of 5 Pa required by BS EN 1363-1: 1999 was used, which was normally
deemed to be more onerous. The passing criteria for the standards of BS EN 1363-1: 1999 and BS 476:
Part 20: 1987 are summarised as follows:

Integrity. Monitor the unexposed face of the specimen for evaluation of integrity. A failure of the test
construction to maintain integrity occurs when collapse or sustained flaming on the unexposed face
occurs or impermeability is exceeded.

Insulation. Failure occurs when (a) the mean unexposed face temperature increases by more than
140 °C above its initial value; or (b) the temperature recorded at any position on the unexposed face is in
excess of 180 °C above its initial value; or (c) when integrity failure occurs.

Having stated these criteria, there is no significant difference between the tests to BS EN and British
standards. Since the integrity and insulation criteria of BS EN 1363-1: 1999 are basically the same, we
can conservatively conclude that the linear joint sealing system as tested and described in WF report no.

146725 Issue 2 will achieve fire resistance performance not worse than tested if test to BS 476: Part 20:

1987.
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4.2 The fire resistance performance of linear joint sealing system using the Hilti “CP606"
with respect to BS 476: Part 20: 1987.

Proposal

It is proposed that Hilti ‘CP 606’ may be used for the purpose of linear gap sealing under either the wall
mounted or floor mounted situation with the substrate of the linear gap may be of different materials. The
installation of the sealant may be backed by rockwool or PE rod. The scope below described the condition
of seal application at different scenarios and the outcome fire resistance performance for each specific
scenario with respect to BS 476: Part 20: 1987.

(a) The application of Hilti “CP606" for floor mounted situation with the backing materials being the 130
mm deep by 100 kg/m?® mineral wool and 85 mm deep by 140 kg/m*® mineral wool. The width of the
mineral wool shall be slightly wider than the gap width such that the installation of the mineral wool
shall be conducted by slight compression The sealant and the backing materials are applied on the

unexposed side only with the heat exposure from underside of the floor only:

Table 4.2.1 — The use of Hilti “CP 606" with rockwool backing in floor mounted situation

Gap width Seal Depth Gap Faces Integrity | Insulation
(mm) (mm)

Up to 15 6 AAC/AAC 240 240
16-20 10 AAC/AAC 240 120
21-30 15 AAC/AAC 240 180

Up to 15 6 Steel/Steel 240 0
16-20 10 Steel/Steel 240 0
21-30 15 Steel/Steel 240 30

Up to 15 6 AAC/Steel 240 0
16-20 10 AAC/Steel 240 0
21-30 15 AAC/Steel 240 30

(b) The application of Hilti "CP606" for floor mounted situation with the backing materials being the PE
backer rod with the diameter of the backer rod shall be slightly larger than the gap width as mentioned
below and friction fit into the gap. The sealant and the backing materials are applied on the

unexposed side only with the heat exposure from underside of the floor only:
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Table 4.2.2 — The use of Hilti “CP 606" with PE backer rod in floor mounted situation
Gap width Seal Depth Gap Faces Integrity | Insulation
(mm) (mm)
Up to 15 6 AAC/AAC 120 60
Upto 20 10 AAC/AAC 240 120
21-30 15 AAC/AAC 240 120
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(c) The application of Hilti “CP606” for wall mounted situation with the backing materials being the 130

T: +852 2807 0930

mm deep by 100 kg/m? mineral wool and 85 mm deep by 140 kg/m?® mineral wool. The width of the

mineral wool shall be slightly wider than the gap width such that the installation of the mineral wool

shall be conducted by slight compression. The sealant and the backing materials are applied on both

sides of the wall, or the backing materials shall be in full depth. Heat exposure may be from either side

of the wall:

Table 4.2.3 — The use of Hilti “CP 606" with mineral wool backing in wall mounted situation

Gap width Seal Depth Gap Faces Integrity | Insulation

(mm) (mm)

Upto 15 6 AAC/ACC 240 240

Up to 30 10 AAC/AAC 240 240

Up to 15 6 Steel/Steel 240 0
16-20 10 Steel/Steel 240 0
21-30 15 Steel/Steel 240 30

Up to 15 6 AAC/Steel 240 0

Up to 30 10 AAC/Steel 240 240

The application of Hilti “CP606" for wall mounted situation with the backing materials being the PE

backer rod with the diameter of the backer rod shall be slightly larger than the gap width as mentioned

below, and friction fit into the gap. The sealant and the backing materials are applied on both sides of

the wall. Heat exposure may be from either side of the wall:

Table 4.2.4 — The use of Hilti “CP 606" with PE backer rod in wall mounted situation

Gap width Seal Depth Gap Faces Integrity | Insulation
(mm) (mm)
Upto 15 6 AAC/ACC 120 60
Up to 30 10 AAC/AAC 240 240
Up to 30 10 AAC/Steel 240 240
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Discussion

(a)

For the situation that the linear gap sealing is floor mounted with the mineral wool being the
backing materials. This condition of application is basically referenced to the test evidence
WARRES 69754/C and the WARRE 71151/B. In the test evidence WARRES 69754/C, specimen
‘4" demonstrated the ability of the ‘CPB06’ seals to seal up the gap created by the AAC/AAC
interface and with a gap width of 30 mm and the applied sealant depth of 15 mm. The sealant
was backed by 30 mm by 85 mm deep by 140 kg/m?® mineral wool. In this tested condition, the
sealing system achieved the fire resistance performance of 240 minutes integrity and 216
minutes insulation. Based on this, it is reasonable to believe that for the gap reduced in width, a
similar or slightly improved performance would be achieved. While for the specimen “1" of the
same test evidence, the gap width of 20 mm wide was applied with 10 mm deep Hilti “CP606”
sealant backed wit PE backer rod. This specimen had achieved the fire resistance performance
of 242 minutes integrity and 130 minutes insulation. Since the use of mineral as the backing
material shall give a better fire resistance performance, and the results also had no violation to
the achieved performance. Based on this, the proposal to use 10 mm deep sealant for a gap
width of 20 mm wide is considered acceptable.

In the test evidence WARRES 71151/B, the same situation that the gap was in between the
AAC/AAC surfaces but the gap width was 15 mm. The application depth of the Hilti “CP606”
sealant was 6 mm and backed with 144 mm deep by 100 kg/m® mineral wool. The system had
achieved the fire resistance performance of 242 minutes integrity and insulation performance.
Based on the above, the appraisal for the use of Hilti “CP606" in between the AAC/AAC liner joint
is considered generally supported by direct test evidence.

While in case for the linear joint in between the steel/steel surface, the specimen “3” in the test
evidence WARRES 69754/C had demonstrated for the gap width of 30 mm and applied with 15
mm deep Hilti "CP 606" sealant backed with 85 mm deep by 140 kg/m?3. This setup had achieved
242 minutes integrity and 36 minutes insulation, which is directly adopted in the Table 4.2.1.
While in case for narrower gap width, the same application depth as in the case of AAC/AAC is
considered as acceptable in the case of backed by mineral wool, since the mineral wool shall
also aid in maintaining the overall integrity. But in such case, the situations are regarded as
demonstrating the integrity performance only.

For the situation that the linear gap is formed by AAC/steel surface, the performance is expected
to be in between the scenarios of AAC/AAC and Steel/Steel. As a conservative consideration
with no direct test evidence support, this application is adopted as the same as the Steel/Steel

situation.

For the situation that the linear gap sealing is floor mounted with the PE backer rod being the
backing materials. This condition of application is referenced to the test evidence WARRES
69754/C. In the test, specimen "1” demonstrated the ability of the ‘CP606’ sealant to seal up the
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gap created by the AAC/AAC interface and with a gap width of 20 mm and the applied sealant
depth of 10 mm. The sealant was backed by 24 mm diameter polyethylene foam backer rod. In
this tested condition, the sealing system achieved the fire resistance performance of 240 minutes
integrity and 130 minutes insulation. Based on the test evidence for the use of Hilti “"CP606" as
the linear gap sealing, it is discovered that the critical factor in increasing the width of the seal is
considered to be the aspect ratio. The tested ratio of the gap width to the applied sealant depth is
approximately 2:1. Therefore, the sealant shall be applied with at least this ratio to maintain the
achieved fire resistance performance. In case if the gap width is increased up to 30 mm wide,
subject to this minimum ratio need to be maintained, the applied sealant depth is therefore at
least 15 mm.
It is further proposed that for the gap width reduced to 15 mm wide, the sealant depth of 6 mm is
- applied but with the expected fire resistance performance is up to 120 minutes integrity and 60
minutes insulation. The proposal using the aspect ratio of slightly smaller than 2:1 as stated
above, but the appraised required fire resistance performance is 50% reduced as well. Based on

this, it is likely to believe that the expected fire resistance performance is considered as

acceptable.

(c) In the appraisal for the situation that the linear gap sealing is wall mounted with the mineral wool
being the backing materials. This condition of application is basically referenced to the test
evidence WF146725 Issue 2, WARRES 69754/C and the WARRE 71151/B. In this case, the test
evidence of floor mounted situation is taken into consideration as well. Since the floor situation is
generally regard as a more onerous situation that the whole seal shall subject to a pressure of
approximately 20 Pa, and sealing material will subjected to the gravitational force which maya
have potential to collapse due to falling. In addition, in case for wall mounted situation, because
the heat exposure will be from either side, therefore, the application of the sealant is proposed to
be on both sides as well. The provision is a conservative approach with about doubled
performance buffer.

Therefore, in this section, the application table is general the same as the Table 4.2.1 for floor
mounted application, but only with the two scenarios, the gap width wider than 15 mm up to 30
mm and the linear joint seal is composed by AAC/AAC or AAC/steel facings, the application rate
is referenced to the additional test evidence WF 146725 Issue 2. In which the specimen "B”
which was the gap width of 30 mm applied with 10 mm deep Hilti “CP606" sealant on both sides
of a 150 mm thick wall and the cavity in between fully filled with 96 kg/m® mineral wool. The gap is
created by the AAC/steel facings. In this tested scenario, the sealing system achieved the fire
resistance performance of 241 minutes integrity and insulation. Although the test was conducted
in accordance with BS EN 1363-1, it had been demonstrated in section 4.1 of this report, the
result is applicable for the appraisal against the BS 476-20. With this direct test evidence, the

Table 3 is revised that for the gap width up to 30 mm, the application of 10 mm deep sealant on
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both sides and fully backed with mineral wool is capable to provide the fire resistance

performance of 240 minutes integrity and insulation in both AAC/AAC and AAC/steel situation.

For the situation that the linear gap sealing is wall mounted with the PE backer rod being the
backing materials. Again, this condition of application is basically referenced to the test evidence
WF146725 Issue 2, WARRES 69754/C and the WARRE 71151/B. In this case, the test evidence
of floor mounted situation is taken into consideration as well. Since the floor situation is generally
regard as a more onerous situation that the whole seal shall subject to a pressure of
approximately 20 Pa, and sealing material will subjected to the gravitational force which maya
have potential to collapse due to falling. In addition, in case for wall mounted situation, because
the heat exposure will be from either side, therefore, the application of the sealant is proposed to
be on both sides as well. The provision is a conservative approach with about doubled
performance buffer.

In this section, the specimen “A” in the test evidence WF 146725 Issue 2 gave supplement test
result for the application of Hilti “CP606” sealant to 30 mm wide gap and 10 mm deep on both
sides of the wall (AAC/Steel) interface, and backed with PE backer rod on each side as well. The
system had achieved 241 minutes integrity and insulation performance. This test result revised
the application of the sealant for gap width up to 30 mm as given in Table 4.2.4.

In summary, the proposed application conditions of the Hilti “CP606” as given in Tables 4.2.1 to 4.2.4 are

generally referenced to the tested condition, with some of them are appraised with a conservative

approach,.
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4.3 The fire resistance performance of linear joint sealing system using the Hilti
“CP601S” with respect to BS 476: Part 20: 1987.

Proposal
It is proposed that Hilti ‘CP 601S’ may be used for the purpose of linear gap sealing under either the wall

Assessment Report No.: R22D26-1A Issue 1
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mounted or floor mounted situation with the substrate of the linear gap may be of different materials. The

installation of the sealant may be backed by rockwool or PE rod. The scope below described the condition

of seal application at different scenarios and the outcome fire resistance performance for each specific

scenario with respect to BS 476: Part 20: 1987.

(a) The application of Hilti “CP601S” for floor mounted situation with the backing materials being the 130

mm deep by 100 kg/m? mineral wool and 85 mm deep by 140 kg/m® mineral wool. The width of the

mineral wool shall be slightly wider than the gap width such that the installation of the mineral wool

shall be conducted by slight compression The sealant and the backing materials are applied on the

unexposed side only with the heat exposure from underside of the floor only:

Table 4.3.1 — The use of Hilti “CP 601S" with rockwool backing in floor mounted situation

Gap width Seal Depth Gap Faces Integrity | Insulation
(mm) (mm)
Upto 15 3 AAC/AAC 240 240
16-100 15 AAC/AAC 240 240
Up to 30 15 Steel/Steel 60 0
Up to 30 15 AAC/Steel 120 0

The application of Hilti “CP601S” for floor mounted situation with the backing materials being the PE
backer rod with the diameter of the backer rod shall be slightly larger than the gap width as mentioned

below, and friction fit into the gap. The sealant and the backing materials are applied on the

unexposed side only with the heat exposure from underside of the floor only:

Table 4.3.2 — The use of Hilti “CP 601S8” with PE backer rod in floor mounted situation

Gap width Seal Depth Gap Faces Integrity | Insulation
(mm) (mm)
Up to 10 6 AAC/AAC 120 60
11-30 15 AAC/AAC 240 120
11-50@ 20@ AAC/AAC 240 240

Note@: Applicable only if the sealant backed with PE backer rod apply on both sides of floor
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(c)

The application of Hilti “CP601S” for wall mounted situation with the backing materials being the 130
mm deep by 100 kg/m? mineral wool and 85 mm deep by 140 kg/m® mineral wool. The width of the
mineral wool shall be slightly wider than the gap width such that the installation of the mineral wool
shall be conducted by slight compression. The sealant and the backing materials are applied on both
sides of the wall, or the backing materials shall be in full depth. Heat exposure may be from either side

of the wall:

Table 4.3.3 — The use of Hilti “CP 601S" with mineral wool backing in wall mounted situation

Gap width Seal Depth Gap Faces Integrity | Insulation
(mm) (mm)
Up to 15 6 AAC/ACC 240 240
16-100 15 AAC/AAC 240 240
Up to 30 15 Steel/Steel 60 0
Up to 30 15 AAC/Steel 120 0

The application of Hilti “CP601S” for wall mounted situation with the backing materials being the PE
backer rod with the diameter of the backer rod shall be slightly larger than the gap width as mentioned
below and friction fit into the gap. The sealant and the backing materials are applied on both sides of

the wall. Heat exposure may be from either side of the wall:

Table 4.3.4 — The use of Hilti “CP 601S” with PE backer rod in wall mounted situation

Gap width Seal Depth Gap Faces Integrity | Insulation
(mm) (mm)
Up to 10 6 AAC/ACC 240 240
11-30 15 AAC/AAC 240 120
11-50 20 AAC/Steel 240 240

T: +852 2807 0930

F: +852 2662 6105

E: fre@red.com.hk

W: www red.com.hk



Assessment Report No.: R22D26-1A Issue 1
Page 19 of 24

Fire and Facade Consultants

Discussion

(a) For the situation that the linear gap sealing is floor mounted with the mineral wool being the
backing materials. This condition of application is basically referenced to the test evidence
WARRE 71151/B and WF 146563. In the test evidence WARRES 71151/B, the specimens “H2",
“H3” and “H4” demonstrated the ability of the ‘CP601S’ sealant to seal up the gap created by the
AAC/AAC interface and with a gap width of 15 mm applied with 6 mm deep sealant and the 30
and 100 mm wide gaps applied with 15 mm deep sealant. The sealant was backed by
approximately 130 mm deep by 100 kg/m® mineral wool. In this tested condition, the sealing
system achieved the fire resistance performance of 242 minutes integrity and insulation. Based
on this, it is reasonable to believe that for the gap reduced in width, a similar or slightly improved
performance would be achieved. Based on this the application conditions for the AAC/AAC linear
joint are worked out.
In case for the Steel/Steel and AAC/Steel application, the secondary test evidence SP test report
97R1 3024C is referenced. This is the test conducted in accordance with SIS 02 48 20, edition 2,
which is a similar fire resistance test compared to the BS 476-20. Since the achieved fire
resistance performance is generally consistent with the test results obtained from other BS
476-20 test. Therefore, the use of this test report as secondary test evidence to support the use
of the Hilti “CP601S" is considered as adequate. In this test, the linear joints “11" is the
application of Hilti “CP601S” to Concrete/Steel interface with the gap width of 30 mm applied with
15 mm deep sealant and backed with 120 mm deep by 45 kg/m® mineral wool. This system
achieved 120 minutes integrity and 24 minutes insulation. While in the proposed application, the
backing mineral wool is 130 mm deep by 100 kg/m? or 85 mm deep by 140 kg/m? which are both
massive than that tested. The proposed application condition is therefore acceptable.
For in the test with linear joint referenced “13”, it is the application of Hilti “CP601S" to Steel/Steel
interface with the gap width of 30 mm applied with 15 mm deep sealant and backed with 120 mm
deep by 45 kg/m® mineral wool. This system achieved 82 minutes integrity and 24 minutes
insulation. While in the proposed application, the backing mineral wool is 130 mm deep by 100
kg/m® or 85 mm deep by 140 kg/m® which are both massive than that tested. The proposed

application condition is therefore acceptable.

In the test evidence WARRES 71151/B, the same situation that the gap was in between the
AAC/AAC surfaces but the gap width was 15 mm. The application depth of the Hilti “CP606"
sealant was 6 mm and backed with 144 mm deep by 100 kg/m® mineral wool. The system had
achieved the fire resistance performance of 242 minutes integrity and insulation performance.

Based on the above, the appraisal for the use of Hilti “CP606" in between the AAC/AAC liner joint

is considered generally supported by direct test evidence.
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(c)

While in case for the linear joint in between the steel/steel surface, the specimen “3" in the test
evidence WARRES 69754/C had demonstrated for the gap width of 30 mm and applied with 15
mm deep Hilti “CP 606" sealant backed with 85 mm deep by 140 kg/m3. This setup had achieved
242 minutes integrity and 36 minutes insulation, which is directly adopted in the Table 1. While in
case for narrower gap width, the same application depth as in the case of AAC/AAC is
considered as acceptable in the case of backed by mineral wool, since the mineral wool shall
also aid in maintaining the overall integrity. But in such case, the situations are regarded as
demonstrating the integrity performance only.

For the situation that the linear gap is formed by AAC/steel surface, the performance is expected
to be in between the scenarios of AAC/AAC and Steel/Steel. As a conservative consideration
with no direct test evidence support, this application is adopted as the same as the Steel/Steel

situation.

For the situation that the linear gap sealing is floor mounted with the PE backer rod being the
backing materials. This condition of application is referenced to the test evidence WF146563. In
the test, specimens “E", “F”, “G" and “H” demonstrated the ability of the ‘CP601S’ sealant to seal
up the gap created by the AAC/AAC interface. Specimens “G" and “H" are the linear joint with
gap width of 30 mm and 10 mm and applied with sealant depth 15 mm and 6 mm, respectively.
The sealant was backed by 35 mm diameter and 15 mm diameter backer rod. In these tested
conditions, the sealing system achieved the fire resistance performance of 240 minutes integrity
and 126 minutes insulation for gap width of 30 mm and 240 minutes integrity and insulation for
the gap width of 10 mm. In the situation that the gap width increased to 50 mm wide, applied with
20 mm deep sealant and 50 mm PE rod on both sides of the floor had achieved 240 minutes

integrity and insulation performance as supported by specimen "E” in the test.

In the appraisal for the situation that the linear gap sealing is wall mounted with the mineral wool
being the backing materials. This condition of application is basically referenced to the situation
of floor mounted case. Since the floor situation is generally regard as a more onerous situation
that the whole seal shall subject to a pressure of approximately 20 Pa, and sealing material will
subjected to the gravitational force which maya have potential to collapse due to falling. In
addition, in case for wall mounted situation, because the heat exposure will be from either side,
therefore, the application of the sealant is proposed to be on both sides as well. The provision is
a conservative approach with about doubled performance buffer.

Therefore, in this section, the application table is general the same as the Table 4.3.1 for floor
rmounted application

For the situation that the linear gap sealing is wall mounted with the PE backer rod being the

backing materials. Again, this condition of application is basically similar to the floor mounted
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situation. Since the floor situation is generally regard as a more onerous situation that the whole
seal shall subject to a pressure of approximately 20 Pa, and sealing material will subjected to the
gravitational force which maya have potential to collapse due to falling. In addition, in case for
wall mounted situation, because the heat exposure will be from either side, therefore, the
application of the sealant is proposed to be on both sides as well. The provision is a conservative

approach with about doubled performance buffer.

In summary, the proposed application conditions of the Hilti “CP601S" as given in Tables 4.3.1 to 434

are generally referenced to the tested condition, with some of them are appraised with a conservative

approach.
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5 CONCLUSION
The proposed use of Hilti “CP606" and “CP601S" for the linear joint seal in both floor mounted and wall
mounted as discussed in Section 4 of this report, are capable to maintain the fire resistance performance
of up to 240 minutes integrity and various insulation performance with respect to BS 476: Part 20: 1987.

6 DECLARATION BY APPLICANT

We, Hilti (Hong Kong) Limited, confirm that the material, component or element of structure, which is the
subject of the test report being reviewed, has not to our knowledge been subjected to another test to the
standard against which the assessment is being made.

We agree to withdraw this assessment from circulation should the component or element of structure be
the subject of another test to the standard against which the assessment is being made.

We are not aware of any information that could affect the conclusions of this assessment.

If we subsequently become aware of any such information we agree to ask the assessing authority to

withdraw the assessment.

7 VALIDITY

This assessment is based on test data, experience and the information supplied. The assessment will be
invalidated if the assessed construction is subsequently tested since actual test data is deemed to take
precedence over an expressed opinion. Any changes in the specification of product will invalidate this
assessment. This assessment relates only to the specimen assessed and does not by itself infer that the
product is approved under any other endorsements, approval or certification scheme. Since the appraisal
method is under development, the laboratory reserved the right to supersede this assessment in case the
appraisal method had been changed.

This report only relates to the specimen(s) tested and may only be reproduced by the sponsor in full,

without comment, abridgement and modifications.

8 SIGNATORIES

Assessment by: Reviewed by:

? /)

),/ Yot o

L r—
Dr. SZE Lip{kit Ir Dr. YUEN Sai-wing, MHKIE (Fire)
Test Consultant Authorized Signature
Research Engineering Development Research Engineering Development
Fagade Consultants Limited Fagade Consultants Limited
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APPENDIX A — SUMMARY OF APPLICATION OF SEALANTS IN DIFFERENT
SCENARIOS

Table A.1: Application of sealants in floor mount situation

Gap Seal
Sealant width Depth Gap Faces RACT) Integrity | Insulation
Materials*
{mm) (mm)
Upto 15 6 AAC/AAC mineral wool 240 240
16-100 15 AAC/AAC mineral wool 240 240
Up to 30 15 Steel/Steel mineral wool 60 0
CP601S | Upto30 15 AAC/Steel mineral wool 120 0
Up to 10 6 AAC/AAC PE rod 120 60
11-30 15 AAC/AAC PE rod 240 120
11-50@ 20@ AAC/AAC PE rod 240 240
Upto 15 6 AAC/AAC mineral wool 240 240
16-20 10 AAC/AAC mineral wool 240 120
21-30 15 AAC/AAC mineral wool 240 180
Upto 15 6 Steel/Steel mineral wool 240 0
16-20 10 Steel/Steel mineral wool 240 0
5P 56 21-30 15 Steel/Steel mineral wool 240 30
Up to 15 B AAC/Steel mineral wool 240 0
16-20 10 AAC/Steel mineral wool 240 0
21-30 15 AAC/Steel mineral wool 240 30
Upto 15 6 AAC/AAC PE rod 120 60
Up to 20 10 AAC/AAC PE rod 240 120
21-30 15 AACIAAC PE rod 240 120

Note@:.  Applicable only if the sealant backed with PE backer rod apply on both sides of floor
Note™ For mineral wool as backing material, 130 mm deep by 100 kg/m?® mineral wool or 86 mm deep

by 140 kg/m? mineral wool
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Table A.2: Application of sealants in wall mount situation

Gap Seal
. Backing
Sealant width Depth Gap Faces Integrity | Insulation
Materials*
{mm) (mm)
Upto15 6 AAC/ACC mineral wool 240 240
16-100 15 AAC/AAC mineral wool 240 240
Up to 30 15 Steel/Steel mineral wool 60 0
CP 6018 Up to 30 15 AAC/Steel mineral wool 120 0
Upto10 6 AAC/ACC PE rod 240 240
11-30 15 AACIAAC PE rod 240 120
11-30 20 AAC/Steel PE rod 240 240
Upto 15 6 AAC/ACC mineral wool 240 240
Up to 30 10 AAC/AAC mineral wool 240 240
Upto 15 6 Steel/Steel mineral wool 240 0
16-20 10 Steel/Steel mineral wool 240 0
21-30 15 Steel/Steel mineral wool 240 30
CP 606
Upto 15 6 AAC/Steel mineral wool 240 0
Up to 30 10 AAC/Steel mineral wool 240 240
Upto 15 6 AACIACC PE rod 120 60
Up to 30 10 AAC/AAC PE rod 240 240
Up to 30 10 AAC/Steel PE rod 240 240
Note™: For mineral wool as backing material, 130 mm deep by 100 kg/m? mineral wool or 85 mm deep

by 140 kg/m?® mineral wool

- End of Report -
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1 SUMMARY
Fire resistance test conducted in accordance with BS 476: Part 20: 1987 on a pre-cast facade joints

Two specimens of pre-cast fagade joints, namely specimens 'A’' and 'B' (refer to photo 1), had been
subjected to a fire test in accordance with BS 476: Part 20: 1987 in order to determine the fire resistance
performance. In this test report, only specimen 'B' will be considered. As requested by the test sponsor,
specimen 'B' was mounted within concrete lined specimen holder by test sponsor such that the backer rod
with sealant was facing away from the heating conditions. The specimen was asymmetrical and only one

side of the specimen was tested, in which the fire side of specimen was determined by the test sponsor.

Specimen 'B' had overall dimensions of 990 mm wide by 535 high by 150 mm deep. It was comprised of 2
nos. of L-shape pre-cast concrete fagades, with a 30 mm high Z-shape gap formed in between (refer to
test sponsor's drawings). A 30 mm diameter PE baker rod and 30 mm high by 15 mm deep 'Hilti CP 601S'
silicone based firestop sealant was applied into the 30 mm high Z-shape gap at the unexposed side.

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

periods:
Specimen 'B’
Integrity: 121 Minutes
Insulation: 121 Minutes

The test was discontinued after a heating period of 121 minutes.
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2 INTRODUCTION
The objective of the test is to determine the fire resistance performance of a pre-cast fagade joint 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 Laboratory of

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

3.3 Date of Test
8" September 2015

3.4 Witness of the test
The test was led by Miss Kerry Hung of Research Engineering Development Facade Consultants

Limited (RED) and was witnessed by Mr. Daniel Kwok, Mr. H.Y. Yu, Mr. Raymond Chow, Mr. Jimmy

Chen, Mr. Kian Kwok, Mr. Alan Wong, the representatives of the 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).
Three (3) ‘type K’ thermocouples to monitor the temperature of {he unexposed face of the specimen (see
Figure 2). '
A ‘type K’ roving thermocouple to measure temperature on hot spots of unexposed surface.
A micro-manometer provided to monitor the furnace pressure.
Cotton pads, 6 mm and 25 mm gap gauges.
A steel ruler relative to taut wires to monitor the lateral deflection of the specimen.
A radiometer placed at 1,000 mm away from the unexposed surface to measure the radiation of

unexposed surface of the specimen.
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5 CONDITIONING
The specimen's storage, construction, and test preparation took place in the test laboratory over a total,
combined time of 50 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 27 °C to 37 °C and 55 % to 100 %
respectively.

6 TEST SPECIMEN CONSTRUCTION
A comprehensive description of the test specimen construction is presented in the appendix, which is
based on a survey of the specimen and information supplied by the test sponsor.

7 PRE-TEST MEASUREMENTS
7.1 Movement Test
The specimen was conducted a movement test before performing the fire resistance test. The
movement test was not requested by the test standard of BS 476: Part 20: 1987, but was requested
by the test sponsor. For more details of the movement test, please refer to RED test report no.
R15F37-1A.

7.2 Method of Installation
The specimen was installed into a concrete specimen holder with pre-prepared opening to form the

test construction. The details of the fixings are outlined in Appendix D.

8 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 20 + 2 Pa relative to atmosphere, at the same level as the

specimens.

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 three (3) thermocouples fixed to the
unexposed surface (see Figure 2 for the locations and reference numbers of the thermocouples).
Thermocouples S6 — S8 were fixed on specimen 'B' for mean and maximum temperatures of the
unexposed surface of specimen 'B'. 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 radiation of the specimen was measured and
recorded. -
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9 TEST DATA AND INFORMATION
The ambient temperature of the test area during the test was 34 °C.
The furnace was controlled so that the mean furnace temperature complied with the requirements of
BS 476: Part 20: 1987. The temperature recorded is shown graphically in Figure 3.
The mean and maximum temperature rises of the unexposed surface of specimen 'B' are shown
graphically in Figure 4.
The furnace pressure is shown graphically in Figure 5.
The radiation is shown graphically in Figure 6.
A summary of the observations made on the behaviour of specimen is given in 'APPENDIX B -
OBSERVATION'.
The mean furnace temperature obtained is summarized in Table 1.
The temperature rises of specimen obtained are summarized in Table 2.

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

10 RESULTS

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

for the following periods:

Specimen ‘B’

Integrity: 121 Minutes

Insulation: 121 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 'B'

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 did not reach during the test. The maximum: temperature rise was 123 °C

measured by thermocouple S7 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 'B'
The specimen met the integrity requirements after a heating period of 121 minutes.
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11 LIMITATIONS
The results relate only to the behaviour of the specimens 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 this design 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

&4

Photo 2: The unexposed face of the. specimens after a heating period of 30 minutes.
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Photo 4: The unexposed face of the specimens after a heating period of 90 minutes.
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Photo 6: The exposed face of the specimens after the test.
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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 B’

Figure 2 — Locations and reference number of thermocouples to monitor the temperature of unexposed surface
of the specimen.

(This figure is not to scale.)
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Figure 3 — Mean furnace temperature.
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Figure 4 — Temperature rises of unexposed surface of specimen 'B'
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After the first 5 minutes of the test, the furnace pressure was maintained at 20 + 2 Pa relative to atmosphere, at

the same level as the specimens.
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Figure 5 — Furnace pressure.

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

surface of the specimens.
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Figure 6 — Radiation.
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APPENDIX B — Observation

Time |Exposed (E) or .
(min.sec) |Unexposed (U) Observation

00.00 - Test started.

30.00 U Specimen 'B' satisfied the integrity and insulation requirements performance.

45.00 U The left portion of specimen 'B' turned brown.

58.23 U Cotton pad test applied at the left portion of specimen 'B' and the test passed.

60.00 U Specimen 'B' satisfied the integrity and insulation requirements performance.

75.00 U No significant change was observed from specimen 'B'.

90.00 U Specimen 'B' satisfied the integrity and insulation requirements performance.

105.00 u No significant change was observed from specimen 'B'.

117.27 U Cotton pad test applied at the left portion of specimen 'B' and the test passed.

120.00 U Specimen 'B' satisfied the integrity and insulation requirements performance.

121.18 -- 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: 1987 Standard Temp. Curve (°C) | Actual Mean Furnace Temp. (°C)
0 20 41
5 578 594
10 681 689
15 - 742 733
20 780 781
25 814 812
30 842 839
35 866 863
40 886 889
45 902 902
50 918 916
55 933 _ 929
60 946 946
65 958 963
70 968 975
75 979 987
80 989 996
85 998 1005
90 1007 _ 1012
95 1014 1019
100 , 1022 1026
105 1029 1033
110 1037 1040
115 - 042 1049
120 1049 1055
121 1051 1054

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.
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Table 3 - Time and related temperature rise measured by thermocouples S6 — S8 (specimen 'B).

Time (min) | S6 S7 S8
0 0 0 0
2 3 1
10 3 3 4
15 6 5 7
20 12 8 9
25 18 | 12 | 13
30 23 | 17 | 17
35 29 | 22 | 21
40 34 | 28 | 25
45 39 | 34 | 29
50 44 | 40 | 33
55 50 | 48 | 38
60 56 | 56 | 43
65 62 | 62 | 49
70 68 | 67 | 57
75 73 | 69 | 64
80 79 | 72 | 71
85 83 | 76 | 77
90 86 | 84 | 82
95 9 | 95 | 88
100 94 | 101 | 92
105 98 | 106 | 96
110 102 | 111 | 99
115 106 | 116 | 103
120 110 | 122 | 106
121 112 | 123 | 108

Notes: Locations of thermocouples S6 — S8 are shown in Figure 2.

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

Specimen ‘B’

ltem Description

1. -|Pre-cast Concrete Facade

Material : Concrete.

Grade ' : Grade 45.

Overall sizes > 990 mm wide x 535 mm high x 150 mm deep.*

Section sizes : 200 mm x 150 mm deep x 305 mm x 62 mm x 82 mm (L-shape x|
2 nos.).”

2 [Backer Rod

Material : PE.

Diameter > 30 mm.*

Applied location . At the unexposed side of Z-shape gap.*

3 |Sealant

Brand : Hilti.

Model . CP 6018 (silicone based firestop sealant).
Overall sizes : 30 mm high.x 15 mm deep.*
JApplied location . At the unexposed side of Z-shape gap.*

Notes: * Verified on site by RED.

# As shown on the test construction.
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Drawings from Test Sponsor
(The drawings provided by test sponsor, which was not verified by RED, except those specified and

described in ‘information from test sponsor’.)

Specimen 'B’

15mm DEPTH CP 601S
[S]LICONE FIRESTOP SEALANT

v .2, “_.- ey} '...'.‘ ° s BN -
A S APt S I AL R AP R
1”“-‘-‘ “ et ““hsl——th'F"—vr
‘r‘-d--—-rév—'-rd-l——f:p-_——u——f—. = -—--i-‘ =" _--v—-
G o - I a4 :'!." sa'g st ” oo
’4_.»-"'__‘-’:‘.,.i',_-,_.' "_"-., L4 ‘_- F 0‘- A
e N L AR NED R S
T -4" .','1 T $_¢. ‘-.“i'._:',...-- -?'.' '-‘.’ '._".: ERIE L ;:,‘ r
T '.’. ;."_4‘._ ‘y.-‘o"‘ "“ o .‘."- o '_ e el -.-.:1
_ "I.I. 7 .g. P =] 14 ‘etn & T s ot
SPECIMEN B
PRECAST CONCRETE FACADE
- -
PRECAST CONCRETE FACADE
--—150—-/—/—
Ay
PRI :‘ L
§, 4 .- .
° v s 15mm DEPTH CP 6018
] o SILICONE FIRESTOP SEALANT
=1 ‘:- -'.
T = _ POLYETHYLENE (PE) BACKING ROD
) ! F A
S b o -
LR e
s nam -
I *‘-.- 'A..

SPECIMEN B

SIDE VIEW

- End of report -
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1 SUMMARY

Cyclic Test to Evaluate the Movement Capability of Typical Linear Joint Sealant Material

Upon the request by the test sponsors, two specimens of linear joint sealant materials (i.e. Specimen A:
cement grout sealant and Specimen B: Hilti ‘CP601S’ joint sealant) were tested. The test method was
made reference to the test standard ASTM E1399-97 (Reapproved 2000). The joints sealants were
applied to the linear gap between the pre-cast facade joints provided by the client. The joints sealants
were subjected to both extension and compression for 500 cycles with less than 1 cpm exerted by the
movement of the upper precast concrete. Specimen A was subjected to a displacement of +2, -0.1 mm
cycle while the Specimen B was subjected to a displacement of +2, -2 mm cycle. Positive value indicates
the movement resulting extension of the sealant while the negative value indicates the movement
resulting compression of the sealant.

The cement grout sealant detached from the upper pre-cast concrete at the beginning of the test. While

the Hilti ‘CP 6018’ sealant complete the cycling test without visible damage.
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2 INTRODUCTION

Research Engineering Development Facade Consultants Limited was engaged by the Hilti (Hong Kong)
Limited to carry out the cyclic tests to evaluate the movement capability for two typical linear joint sealant
materials. Specimen A is the cement sand grout sealant while Specimen B is the ‘Hilti CP 601S’ silicone
based sealant. The test method including the testing conditions was made reference to the test standard
ASTM E 1399-97 (Reapproved 2000) — Standard Test Method for Cyclic Movement and Measuring the
Minimum and Maximum Joint Widths of Architectural Joint Systems.

The testing equipment composed of a motor driving device which is capable to provide adequate force
and displacement for the required testing conditions. The specimens were the sealant to be applied to the

linear joint of two precast concrete as shown in the drawing in the Appendix A of this report.

3 TEST INFORMATION
3.1 Test Sponsor

Hilti (Hong Kong) Limited of 701-704 &708B, 7/F., Tower A, Manualife Financial Centre,
223 Wai Yip Street, Kwun Tong, Kowloon, Hong Kong

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

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

3.3 Date of Test
30 July, 2015 for the test of Specimen A

5 August, 2015 for the test of Specimen B

T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk
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4 TEST SPECIMEN DESCRIPTION

The two specimens were the linear gap seals applied to separate pre-cast facade linear joint. The
pre-cast facade linear joint was formed by two pre-cast concrete set in positions via the use of screw
fixed steel channels at the two ends. The pre-cast concrete had the overall sizes of nominal 1,000 mm
long by 1560 mm depth by 305 mm high. The pre-cast concrete facade joint substrate was formed with two
height levels of joints (higher level at 305 mm from the floor, lower level at 200 mm from the floor) as
shown in the drawings give in Appendix A. All the linear gaps have the sizes of 30 mm high by 1,000 mm
long.

Specimen ‘A’ was cement sand grout sealing the lower level joint with the applied depth of 20 mm backed
by a polyethylene (PE) backing rod. The cement sand grout was natural cured under ambient

environment for 28 days before test.

Specimen ‘B’ was Hilti CP 601S silicone sealant applied to the lower level joint with the applied depth of
20 mm backed by a polyethylene (PE) backing rod. Hilti CP 601S silicone sealant was natural cured for
14 days before test.

T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk
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5 EQUIPMENTS

AL

A test rig to hole the lower pre-cast concrete in position without movement while at the same time
allow the upper pre-cast concrete to move the necessary displacement.

A rotary motor with the gears and screw rod to provide the necessary movement and force for the test
and meet the cyclic criteria.

A displacement transducer to measure the displacement of the pre-cast fagade.

A counter to count the numbers of cycle.

A stop watch to count the duration of the test.

6 TEST PROCEDURES

The test was conducted via the procedure as described below:

1. The pre-cast fagade was fixed to the test rig
2. The motor and the rig were adjusted to meet the necessary displacement and timing conditions.
3. The test started for 500 cycles with 1 cycle completed within 1 minute.
4. The observations during the test were recorded.
5. The specimens were conducted with the conditions as given below:
Sealing Material Displacement | Cycle per minute | Nos. of cycle
Specimen A Cement Sand Grouting +2,-0.1 <1 500
Specimen B Hilti CP 601S +2 -2 <1 500
Note for displacement: positive value means extension of the sealing material, negative value means
compression of the sealing material.
7 RESULTS

Specimen A — Linear joint sealed with cement sand grouting
Specimen A failed to satisfy the cyclic test.

At the upper interface between the cement sand grout sealing and the substrate detached from each

other during the adjustment before the test.

Specimen B — Linear joint sealed with Hilti CP 601S

Specimen B satisfied the cyclic test.

The specimen complete the cycling test without deterioration observed during the test.

T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk
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APPENDIX A — SETUP OF TEST AND SPECIMEN

Rotary Motor
4 4
kg , |Pre-cast Concrete
(Allowed to move up and down)
1 . )

Specimen A: Cement Sand Grouting
Specimen B: Hilti CP 601S

a
PE Backing Rod / o W= | Pre-cast Concrete
« | (fixed)

Photo 1: Setup of the movement test

T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk
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Photo 2: Specimen A before the test

Photo 3: Specimen A after the test, the upper interface detached from the concrete substrate

T: +852 2807 09230 F: +852 2662 6105 E: fre@red.com.hk W: www.red.com.hk
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Photo 4: Specimen B before the test

T: +852 2807 0930

Photo 5: Specimen B after the test

F: +852 2662 6105

- End of Report -

E: fire@red.com.hk

W: www.red.com.hk
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THE FIRE RESISTANCE PERFORMANCE OF PIPE PENETRATION SYSTEMS

INTRODUCTION

This assessment report presents an appraisal for the use of the Hilti “CP606” and “CP8601S" for pipe
penetration sealing purpose in either floor mounted or wall mounted situation. The appraisal will be based
on the test evidence as shown in section 3 of this report. This report is prepared for Hilti (Hong Kong)
Limited of 701-704 & 708B, Tower A, Manulife Finance Centre, 223 Wai Yip Street, Kwun Tong, Kowloon,
HK.

The proposed sealing for the pipe penetration system are required to provide a fire resistance

performance of up to 240 minutes integrity performance with respect to BS 476: Part 20: 1987.

2 ASSUMPTIONS

The proposed systems are assumed to be installed in a similar manner to that of the previously tested
system by competent installers. It is assumed that the modified systems will be constructed in a similar
manner from materials and components of the same manufacture and equivalent quality as tested with
supporting test evidence or otherwise appraised by RED. Further assumptions related to the specific

modifications will be stated in the report.

It is also assumed that the supporting structures to which the perimeter of the systems will be fixed are

capable of supporting the proposed structure effectively.

Assuming that the issue of the original test report is valid, the current testing standard or testing
experience has not been changed and the procedures adopted for the original report have been
re-examined and reviewed that there have been no changes to the specification of the construction
considered in the original report. If contradictory data or any related evidence becomes available to RED,
the assessment will be unconditionally withdrawn and the sponsor will be notified. This report is based on

the given information, in which is declared by report sponsor that no contradictory data has become

available.
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3 SUPPORTING DATA

3.1 Summary of Supporting Test Evidence

Report no. Sections Description
Primary Test Evidence
Supporting indicative test evidence for the use of the Hilti
WARRES report no. ‘CP606” and “CP601S” for the metal pipe penetration
—_——— 4.2 sealing purpose. Both wall mounted and floor mounted
situation were considered. With the test was conducted in
accordance with BS 476: Part 20: 1987.
Supporting test evidence for the use of the Hilti “CP606”
WF report no. o sealant for the purpose of sealing wall mounted linear gap
146725 Issue 2 joint. The test was conducted in accordance with BS EN
1363-1.
Supporting test evidence for the use of the Hilti “CP606"
WARRES report no. 47 sealant for the purpose of sealing floor mounted linear gap
69754/C joint. The test was conducted in accordance with BS 476:
Part 20.
Supporting test evidence for the use of the Hilti “CP606”
WARRES report no. 15 sealant for the purpose of sealing wall mounted linear gap
71151/A joint. The test was conducted in accordance with BS 476:
Part 20.
Supporting test evidence for the use of the Hilti “CP606” and
WARRES report no. 42 “CP601S" sealant for the purpose of sealing floor mounted
71151/B linear gap joint. The test was conducted in accordance with
BS 476: Part 20.
Supporting test evidence for the use of the Hilti "CP601S”
WF report no. . sealant for the purpose of sealing wall or floor mounted
143653 linear gap joint. The test was conducted in accordance with
BS 476: Part 20.
Supporting test evidence for the use of CP606 backed with
RED report no. o
——— 4.2 CF-F 750 for wall mounted situation. The test was
conducted in accordance with BS 476: Part 20.
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Secondary Test Evidence

97R1 3024C

4.2

Supporting test evidence for the use of the Hilti “CP606” and
“CP601S” sealant for the purpose of sealing wall mounted
linear gap joint. The test was conducted in accordance with
ISO 834.
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3.2 Primary Test Evidence
3.2.1 Warringtonfire Test Report No. 101295/A"
A fire resistance test stated to be in accordance with BS 476: Part 20 1987 with additional guideline from
prEN 1366-3:1993 to evaluate the fire resistance performance of four specimens of copper pipe
penetration sealing systems through AAC wall or floor constructions (referenced A, D, F and G) was
performance by the Warringtonfire testing laboratory on 12t January, 1998. The report was prepared for
Hilti Ag. the Hilti Entwicklungsgesellschaft mbH had given permission to use this data.
The section of wall was of 100 mm thickness and the section of floor was of 150 mm thickness. Each was
provided with two (2) 127 mm diameter apertures penetrated by a copper pipe of 42 mm outside diameter
and 1.25 mm thick. The specimens penetrating the wall were the specimens A and D, those penetrating
the floor were the specimens F and G. The area around the pipe was infilled with a mastic sealant backed
with rock fibre insulation. The rock fibre was 60 mm thick by 100 kg/m? in wall situation and 100 mm thick
by 100 kg/m® in floor situation. The sealants that used in the test were CP601S in specimens D and F
and CP606 in specimens A and G, respectively.
The specimens satisfied the performance requirements specified in BS 476: Part 20: 1987 for the

following periods:

Wall mounted seals

Type of seal Integrity (minutes) Insulation (minutes)
Specimen 'A’ CP606 241 10
Specimen ‘D’ CP601S 157 12
Floor mounted seals

Type of seal Integrity (minutes) Insulation (minutes)
Specimen ‘F’ CP601S 240 12
Specimen ‘G’ CP606 240 12

The test was discontinued after a heating period of 240 minutes (See WARRES report no. C101295/A for

full details).

*Note: the test data is more than five years old; we have reviewed this data against the current test

procedures as per BS 476: Part 20 and found it suitable for this assessment.
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3.2.2 Warringtonfire Test Report No. 146725 Issue 2*

A fire resistance test in accordance with BS EN 1366-3: 2004 and utilising the general principles of BS
EN 1363-1: 1999 to evaluate the fire resistance performance of eighteen specimens of penetration
sealing systems (referenced 1 to 18), and three linear gap sealing systems (referenced A to C) was
performance by the Warringtonfire testing laboratory on 15t July, 2005. The report was prepared for Hilti
(Great Britain) Limited, the Hilti Entwicklungsgesellschaft mbH had given permission to use this data.

In this assessment report, only the specimens “A” to “C” were considered.

In this test, specimens “A” and “B" were vertically orientated liner gap seals had nominal sizes of 1,000
mm by 30 mm and incorporated a galvanised mild steel angle fitted to one face. Specimen A was sealed
on each face with “CP 606” and a Polyethylene backing rod. Specimen “B" was infilled with mineral wool
and sealed on each face with “CP606".

Specimen C had overall nominal dimensions of 1,000 mm by 50 mm and incorporated a galvanised mild
steel angle on its lower face. The gap was sealed on its exposed face with “CP606” and two Polyethylene
backing rods.

The specimens satisfied the performance requirements specified in BS EN 1363-1 and BS EN 1366-3 for

the following periods:

Specimen ‘A’

Integrity: 241 Minutes (No failure)
Insulation: 106 Minutes

Specimen 'B'

Integrity: 241 Minutes (No failure)
Insulation: 100 Minutes

Specimen 'C'

Integrity: 40 Minutes

Insulation: 8 Minutes

The test was discontinued after a heating period of 241 minutes (See WF report no. 146725 Issue 2 for

full details).
#Note: the test data is more than five years old; we have reviewed this data against the current test

procedures as per BS EN 1363-1: 1999 and found it suitable for this assessment.




Ré l/ Assessment Report No.: R23A14-1A

= Page 8 of 20
Fire and Facade Consultants ge

3.2.3 WARRES Test Report No. 69754/C*

A fire resistance test on four specimens of proprietary gap sealing systems incorporated between various
floor sections used the general principles of BS 476: Part 20: 1987 and in conjunction with additional
guidelines from the draft document CENT/TC127 N579 was performed at the WARRES laboratory on
14t November 1996. The test sponsor was Hilt Ag, the Hilti Entwicklungsgesellschaft mbH had given

permission to use this data.

The test was performed on four different specimens of gap sealing systems referenced 1 to 4 for the
purposes of the test. Three specimens were incorporated between aerated concrete gap faces, the fourth
between steel gap faces. The gap referenced 1 and 2 were of nominal width 20 mm, those referenced 3
and 4 were of nominal width of 30 mm, all were of nominal length 950 mm. Each gap was sealed using

Hilti CP606 in conjunction with a proprietary backing material.

The performance of each specimen assessed against the integrity and insulation (maximum temperature

rise) criteria of BS 476: Part 20: 1987, the results were expressed as follow:

Specimen Gap Width | Gap Faces CP606 Backing Integrity Insulation
Ref: (mm) Depth Material (Min) (Min)

1 20 AAC/AAC 10 PE 240 130

2 20 AAC/AAC 15 CF 125-50 240 208

3 30 Steel/Steel 15 Rockfibre 240 36

4 30 AAC/AAC 15 Rockfibre 240 216

The test was discontinued after a period of 240 minutes (See WARRES no. 69754/C for full details).

*Note: the test data is more than five years old; we have reviewed this data against the current test

procedures as per BS 476: Part 20: 1987 and found it suitable for this assessment.
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3.24 WARRES Test Report No. 71151/A*

A fire resistance test stated to be in accordance with BS 476: Part 20: 1987 on five different specimens of
proprietary gap sealing system was performance by the Warringtonfire testing laboratory on 25t April,
1997. The report was prepared for Hilti GmBH, the Hilti Entwicklungsgesellschaft mbH had given
permission to use this data.

The specimens were referenced “V1” to “V5” for the purpose of the test. Specimens “V1” and “V2” were
comprised of an 80 mm deep layer of Rockfibre faced on both sides with a layer of 10 mm thick ‘Hilti
CP606'. The specimens were installed in a nominally 65 mm high gap between a simulated partition wall
head and a steel composite deck above.

Specimen “V3" was comprised of a 90 mm deep layer of rockfibre faced on both sides with a layer of 5
mm thick ‘Hilti CP606’. The specimen was installed in a nominally 65 mm high gap between a simulated
partition wall head and a steel composite deck above.

Specimens “V4” and “V5" were comprised a gap seal for use at a partition wall fixed edge detail.
Specimen “V4” consisted of a 25 mm deep by 10 mm wide aperture at both sides infilled with a 15 mm
deep layer of rockfibre and faced with a layer of 10 mm thick ‘Hilti CP606’. Specimen “V5” consisted of a
25 mm deep by 5 mm wide aperture at both sides infilled with a 20 mm deep layer of rock fibre and faced
with a layer of 5 mm thick ‘Hilti CP 606"

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

periods:
Specimen | Integrity | Insulation
ref: (mins) (mins)
V1 136 136
V2 136 136
V3 136 135
V4 136 136
V5 136 136

The test was discontinued after a heating period of 242 minutes (See WARRES test report no. 71151/A
for full details).
*Note:  The test data is more than five years old; we have reviewed this data against the current test

procedures as per BS 476: Part 20: 1987 and found it suitable for this assessment.

@Note: The test include the horizontally mounted specimen at the same time, after 136 minutes, the
specimens “V1” to V3" were covered with a layer of ceramic fibre in order to allow the test to

continue for the horizontally mounted specimens.

it e
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3.2.5 WARRES Test Report No. 71151/B*

A fire resistance test stated to be in accordance with BS 476: Part 20: 1987 on four different specimens of
proprietary gap sealing system was performance by the Warringtonfire testing laboratory on 25t April,
1997. The report was prepared for Hilti GmBH, the Hilti Entwicklungsgesellschaft mbH had given
permission to use this data.

The specimens were referenced “H1" to “H4” for the purpose of the test. The specimens were
incorporated between aerated concrete gap faces. The gaps were of nominal length 900 mm, and were
sealed using Hilti CP 606 or CP 601S in conjunction with a rockfibre backing material.

The specimen “H1” was a 15 mm wide linear gap sealed with 6 mm thick Hilti “CP606” backed with
rockfibre. The specimen “H2" was a 15 mm wide linear gap sealed with 6 mm thick Hilti “CP601S” backed
with rockfibre. The specimen “H3” was a 30 mm wide linear gap sealed with 15 mm thick Hilti “CP601S”
backed with rockfibre The specimen “H4” was a 100 mm wide linear gap sealed with 15 mm thick Hilti
“CP601S” backed with rockfibre.

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

periods:
Specimen | Integrity | Insulation
ref: (mins) {mins)
H1 242 242
H2 242 242
H3 242 242
H4 242 242

The test was discontinued after a heating period of 242 minutes (See WARRES test report no. 71151/B
for full details).

*Note:  The test data is more than five years old; we have reviewed this data against the current test

procedures as per BS 476: Part 20: 1987 and found it suitable for this assessment.
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3.2.6 Warringtonfire Test Report No. 143653*

A fire resistance test in accordance with BS 476: Part 20: 1987 to evaluate the fire resistance
performance of eight specimens of Hilti “CP601S” linear gap sealing systems (referenced A to H) was
performance by the Warringtonfire testing laboratory on 20" December, 2004. The report was prepared
for Hilti Entwicklung Befestigungstechnik GmbH, the Hilti Entwicklungsgesellschaft mbH had given
permission to use this data.

In this test, specimens “A” to “D” were wall mounted specimens whilst the specimens “E” to “H” were floor
mounted specimens.

Specimen “A” was a 50 mm gap width, sealed to both the unexposed face and exposed face with Hilti
“CP601S” to a depth of 20 mm, backed with two 50 mm diameter backing rods.

Specimen “B” was a 10 mm gap width, sealed to both the unexposed face and exposed face with Hilti
‘CP601S” to a depth of 6 mm, backed with two 15 mm diameter backing rods.

Specimen “C” was a 30 mm gap width, sealed to the unexposed face with Hilti “CP601S” to a depth of 15
mm, backed with one 35 mm diameter backing rods.

Specimen “D” was a 10 mm gap width, sealed to the unexposed face with Hilti “CP601S” to a depth of 6
mm, backed with one 15 mm diameter backing rods.

Specimen “E” was a 50 mm gap width, sealed to both the unexposed face and exposed face with Hilti
“CP601S” to a depth of 20 mm, backed with two 50 mm diameter backing rods.

Specimen “F” was a 10 mm gap width, sealed to both the unexposed face and exposed face with Hilti
‘CP601S” to a depth of 6 mm, backed with two 15 mm diameter backing rods.

Specimen “G” was a 30 mm gap width, sealed to the unexposed face with Hilti “CP601S" to a depth of 15
mm, backed with one 35 mm diameter backing rods.

Specimen “H” was a 10 mm gap width, sealed to the unexposed face with Hilti “CP601S” to a depth of 6

mm, backed with one 15 mm diameter backing rods.

The specimens satisfied the performance requirements specified in BS EN 1363-1 and BS EN 1366-3 for

the following periods:

Specimen | Integrity | Insulation | Specimen | Integrity | Insulation
ref: {mins) (mins) ref: (mins) (mins)
A 240 240 E 240 240
B 240 240 F 240 240
C 240 96 G 240 126
D 240 240 H 240 240

The test was discontinued after a heating period of 240 minutes (See WF report no. 143653 for full
details).
‘Note: the test data is more than five years old; we have reviewed this data against the current test

procedures as per BS 476: Part 20: 1987 and found it suitable for this assessment.

S it S e
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3.2.7 RED Test Report No. R18G24-2A

A fire resistance test in accordance with BS 476: Part 20: 1987 to evaluate the fire resistance
performance of nine different specimens of Hilti sealing systems (referenced '12', '13', "14', "15', 16", 17",
18', 19" and '20') was performance by the RED testing laboratory on 28! September, 2018. The report
was prepared for Hilti (Hong Kong) Limited.

In this test, only specimens “19” was considered. 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 'Hilti CP606' sealant and
Hilti CF-F 750" filling foam. The 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/m3.

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

following periods:

Integrity Insulation

Specimen ‘19’ 242 Minutes (No failure) 242 Minutes

The test was discontinued after a heating period of 242 minutes (See RED report no. R18G14-2A for full

details).
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- 3.3 Secondary Test Evidence

3.3.1 SP Test Report No. 97R1 3024C*

A fire resistance test in accordance with SIS 02 48 20, edition 2 to evaluate the fire resistance
performance of the linear gap sealing systems was performance by the SP testing laboratory on 20t
November, 1997. The report was prepared for Hilti Svenska AB, the Hilti Entwicklungsgesellschaft mbH
had given permission to use this data.

The test described various cable services penetrations sealing, cable penetration sealing systems, pipe
service penetrations and linear joint sealing systems. In this appraisal, only the linear joint sealing
systems using the “CP601S”, reference Joint “11” and “13” were considered.

Joint 11 was the linear gap created to simulate the AAC/Steel interface at the joint. The gap width is 30
mm and applied with 15 mm deep Hilti “CP601S” sealant backed with rockfibre material.

Joint 13 was the linear gap created to simulate Steel/Steel interface at the joint. The gap width is 30 mm
and applied with 15 mm deep Hilti “CP801S” sealant backed with rockfibre material.

The specimens satisfied the performance requirements specified in the SIS 02 48 20, edition 2 for the

following periods:

Joint "11'

Integrity: 126 Minutes (No failure)
Insulation: 24 Minutes

Joint "13'

Integrity: 82 Minutes (No failure)
Insulation: 24 Minutes

The test was discontinued after a heating period of 126 minutes (See SP report no. 97R1 3024C for full
details).
“Note: the test standard SIS 02 48 20 edition 2, was a test standard with the heating and pressure

conditions are identical to those specified in BS 476: Part 20: 1987. The test data is therefore considered

as acceptable to be used as the secondary test evidence for the use of Hilti CP 601S sealant.
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4 PROPOSAL & DISCUSSION
4.1 The use of test evidence, which were tested in accordance with BS EN 1363-1:
1999, for the assessment of linear joint sealing system to BS 476: Part 20: 1987

Proposal
It is proposed that the test evidence of WF report no. 146725 Issue 2 for the linear joint seal system,

which were tested in accordance with BS EN 1363-1: 1999, is suitable for use in the assessment against
BS 476: Part 20: 1987.

Discussion

The fire test on the linear joint seal systems as tested and described in the above test evidence were
carried out in accordance with BS EN 1363-1: 1999. In reviewing the tests, we have considered the
design and installation of the specimens, the surrounding construction, the initial furnace temperature,
the pressure in the furnace, the changes in the integrity criteria and the behaviour of the fire tests, it is
expected that if these fire tests had been conducted in accordance with BS 476: Part 20: 1987 very
similar results would have been achieved.

Fire tests to BS EN 1363-1: 1999 and BS 476: Part 20: 1987 have the same furnace temperature-time
curve, i.e., the standard ISO temperature time curve represented by T = 345 log+o (8t + 1) + 20, where T is
the furnace temperature rise and t is the time of heating conditions. However, a more severe
overpressure requirement of 5 Pa required by BS EN 1363-1: 1999 was used, which was normally
deemed to be more onerous. The passing criteria for the standards of BS EN 1363-1: 1999 and BS 476:
Part 20: 1987 are summarised as follows:

Integrity. Monitor the unexposed face of the specimen for evaluation of integrity. A failure of the test
construction to maintain integrity occurs when collapse or sustained flaming on the unexposed face
occurs or impermeability is exceeded.

Insulation. Failure occurs when (a) the mean unexposed face temperature increases by more than
140°C above its initial value; or (b) the temperature recorded at any position on the unexposed face is in
excess of 180 °C above its initial value; or (¢) when integrity failure occurs.

Having stated these criteria, there is no significant difference between the tests to BS EN and British
standards. Since the integrity and insulation criteria of BS EN 1363-1: 1999 are basically the same, we

can conservatively conclude that the linear joint sealing system as tested and described in WF report no.

146725 Issue 2 will achieve fire resistance performance not worse than tested if test to BS 476: Part 20:
1987.
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4.2 The fire resistance performance of copper or steel pipe penetration sealing system
using the Hilti “CP606” with respect to BS 476: Part 20: 1987.

Proposal

It is proposed that Hilti ‘CP 606" and ‘CP601S’ may be used for the purpose of sealing the penetration

annular gap in between the metal pipe and the surrounding masonry supporting construction when the

pipe penetrating through. The penetration sealing may be modified as stated below:

(a) The proposed penetration sealing systems applies to both copper and steel pipe penetration situation
with the steel pipe diameter may be up to 200 mm, while the copper pipe diameter is up to 50 mm or
200 mm depends on the required fire resistance performance and the wall thickness increased up to
10 mm;

(b) The annual gaps at the pipe penetration may be maximum 42 mm wide or narrower;

(c) The condition of penetration sealing using either CP606 or CP601S for various type of pipe, pipe
diameter, pipe wall thickness, depth of sealant to be applied, the conditions of backing mineral wool
and the expected fire resistance performance are as given in the tables below;

(d) The condition of penetration sealing using the CP 606 backed with Hilti CF-F 750 filling foam may be
used, but the pipe diameter may be up to 50 mm for copper pipe and up to 140 mm for steel pipe.
Also the width of annular gap need to reduce to 10 mm.

Table 4.2.1 — The use of Hilti “CP 606" or “CP601S with rockwool backing for metal pipe penetration

sealing purpose in wall mount situation:

Service pipe Maximum Pipe wall Seal configuration Integrity

pipe diameter thickness

Wall mount situation
Copper pipe 200 mm 1.25t0 10 mm | 15 mm depth CP606 on both ends | 120 mins

& steel pipe with backing of min. 60 mm depth
by 100 kg/m? mineral wool
Copper pipe 200 mm 1.25t0 10 mm 15 mm depth CP601S on both 120 mins

& steel pipe ends with backing of min. 60 mm
depth by 100 kg/m?® mineral wool
Copper Pipe 50 mm 1.25t0 10 mm | 15 mm depth CP606 on both ends | 240 mins
with backing of min. 60 mm depth

by 100 kg/m3 mineral wool
Steel pipe 200 mm 1.25to 10 mm | 15 mm depth CP606 on both ends | 240 mins
with backing of min. 60 mm depth

by 100 kg/m® mineral wool
Copper pipe 50 mm 1.25t0 10 mm 15 mm depth CP601S on both 240 mins

ends with backing of min. 100 mm

depth by 100 kg/m® mineral wool

it " I
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Steel pipe 200 mm 1.25t0 10 mm 15 mm depth CP601S on both 240 mins
ends with backing of min. 60 mm
depth by 100 kg/m?® mineral wool
Copper pipe 50 mm 1.25t0 10 mm | 10 mm depth CP606 on both ends | 240 mins

with backing of min. 130 mm or full
depth of Hilti ‘CF-F 750 filling foam
Steel pipe 140 mm 1.25t0 10 mm | 10 mm depth CP606 on both ends | 240 mins
with backing of min. 130 mm or full
depth of Hilti ‘CF-F 750 filling foam

Table 4.2.2 — The use of Hilti “CP 606" or “CP601S with rockwool backing for metal pipe penetration

sealing purpose in floor mount situation:

Service pipe Maximum Pipe wall Seal configuration Integrity

pipe diameter thickness

Floor mount situation

Copper pipe 200 mm 1.25t0 10 mm | 15 mm depth CP606 on top of the 120 mins
gap backed with min. 100 mm
depth by 100 kg/m?® mineral wool
Copper pipe 200 mm 1.25t0 10 mm 15 mm depth CP601S on top of 120 mins

the gap backed with min. 100 mm
depth by 100 kg/m® mineral wool

Copper pipe 50 mm 1.25t0 10 mm | 15 mm depth CP606 on top of the | 240 mins
gap backed with min. 100 mm
depth by 100 kg/m?® mineral wool
Steel pipe 200 mm 1.25t0 10 mm | 15 mm depth CP606 on top of the 240 mins
gap backed with min. 100 mm

depth by 100 kg/m? mineral wool

Copper pipe 50 mm 1.25t0 10 mm 15 mm depth CP601S on top of 240 mins
the gap backed with min. 100 mm
depth by 100 kg/m® mineral wool
Steel pipe 200 mm 1.251t0 10 mm 15 mm depth CP601S on top of 240 mins
the gap backed with min. 100 mm

depth by 100 kg/m® mineral wool

In the above application, it is assumed that the supporting wall or floor construction shall carry at least
equivalent fire resistance performance. The appraised condition only considers a single pipe penetrating
a masonry aperture. The appraisal was performed against the integrity criteria as stated in BS 476: Part
20: 1987.
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Discussion
The test evidence WARRES 101295/A described the test of the copper pipes penetrating through the
apertures on both wall and floor supporting constructions. The pipes in the test were copper pipes with 42
mm pipe diameter and 1.25 mm wall thickness. The apertures on the supporting construction were 127
mm diameter, therefore created the annular gaps of 42 mm wide between the pipe and the supporting
construction. The sealing systems that used were the Hilti “CP806” and “CP601S” backed with 100 kg/m3
mineral wool. The sealing systems achieved 240 minutes integrity performance, except that the “CP601S”
sealing in wall mount situation achieved 157 minutes integrity performance only. The test was conducted
generally in accordance with BS 476: Part 22: 1987 and adopting the testing procedure in BS EN 1366-3.
(@) The test evidence described the pipe penetration system with copper pipe was used. It is
proposed that the steel pipes shall be also acceptable since the steel has a significant higher
melting point than copper and is a slightly less effective conductor of heat. It is therefore
expected that the test result on copper pipes shall also applies to steel pipes as proposed. From
reference, the melting point of copper is approximately 1,080 °C, which is equivalent to the
furnace temperature at around 150 minutes following the standard heating curve as defined in
BS 476: Part 20: 1987. The copper pipe is likely to melt beyond 150 minutes of the test, and at
the heating time approach 120 minutes, the copper pipe may become softened due to heat. As
such, it is suggested that the sizes of the diameter of the copper pipe in this appraisal shall be
limited to 50 mm diameter which is slightly larger than the tested diameter of 42 mm.
While for the steel pipe, since the melting point of steel is significantly higher (approximately
1,300 °C), which is steel higher than the temperature at 240 minutes in accordance with the
standard heating curve. In such case, it is considered that the steel pipe shall reinstate without
significant deformation during the heating exposure of 240 minutes. It is suggested that the pipe
diameter increased up to 200 mm is still acceptable.
In both copper pipe and steel pipe situation, the increase in pipe wall thickness increased the
heat sink of the pipe and also the strength of the pipe. It is expected it shall aid the rigidity of the

pipe and is positively appraised as well.

(b) The proposed width of the annual gap of 42 mm wide is followed the tested situation in test
evidence WARRES 101295/A. While the narrower annual gap represent a less onerous situation
in terms of fire resistance performance. Provided that the same sealing method can be applied,

the fire resistance performance for the sealing of narrow annular gap is positively appraised.

(c) The proposed sealing method as stated in Table 4.2.1 and Table 4.2.2 are generally adopting the
tested scenarios in the test evidence as mentioned in section 3, except that the pipe diameter is
proposed to be increased up to 200 mm for the steel pipe application. Also, in the situation of
copper pipe penetration though wall that requires 240 minutes integrity. Because the tested
situation of 20 mm depth “CP601S” sealant backed with 60 mm depth x 100 kg/m?® mineral wool

it
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through the 100 mm wall only achieved 157 minutes integrity, it is appraised that the depth of the
mineral wool shall be increased to minimum 100 mm deep with the use of same density mineral
wool, and therefore the minimum wall thickness for such case would be 150 mm. The sealant
depth of 15 mm was tested and proven to be appropriate to provide 240 minutes integrity

performance with the proper backing mineral wool.

In the test evidence R18G14-2A, the specimen no. '19° was a 139 mm diameter Gl pipe
penetrating through a 150 mm thick masonry wall with an aperture of 160 mm diameter. The
annular gap in between the pipe and the aperture is filling with Hilti CF-F 750 filling foam with
both ends sealed with 10 mm thick Hilti CP 606. Since only a single test point was recorded for
the use of Hilti CF-F foam, the application is confined to the maximum pipe diameter same as
that tested. And the smaller pipe is generally regarded as the less onerous situation and is

therefore acceptable.

In summary, the proposed application conditions of the Hilti “CP606" or “CP601S” as given in Tables

421 to 4.2.2 are generally referenced to the tested condition, with some of them are appraised with a

conservative approach.
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5 CONCLUSION
The proposed use of Hilti “CP606” and “CP601S” firestop sealant for pipe penetration sealing systems in
both floor mounted and wall mounted as discussed in Section 4 of this report, are capable to maintain the
fire resistance performance of up to 240 minutes integrity performance with respect to BS 476: Part 20:
1987.

6 DECLARATION BY APPLICANT
We, Hilti (Hong Kong) Limited, confirm that the material, component or element of structure, which is the
subject of the test report being reviewed, has not to our knowledge been subjected to another test to the
standard against which the assessment is being made.
We agree to withdraw this assessment from circulation should the component or element of structure be
the subject of another test to the standard against which the assessment is being made.
We are not aware of any information that could affect the conclusions of this assessment.
If we subsequently become aware of any such information we agree to ask the assessing authority to

withdraw the assessment.

7 VALIDITY

This assessment is based on test data, experience and the information supplied. The assessment will be
invalidated if the assessed construction is subsequently tested since actual test data is deemed to take
precedence over an expressed opinion. Any changes in the specification of product will invalidate this
assessment. This assessment relates only to the specimen assessed and does not by itself infer that the
product is approved under any other endorsements, approval or certification scheme. Since the appraisal
method is under development, the laboratory reserved the right to supersede this assessment in case the
appraisal method had been changed.

This report only relates to the specimen(s) tested and may only be reproduced by the sponsor in full,

without comment, abridgement and modifications.

8 SIGNATORIES

Assessment by: Reviewed by:
L) bl
N
Dr. SZE Lip—iit Ir Dr. YUEN Sai-wing, MHKIE (Fire)
Test Consultant Authorized Signature
Research Engineering Development Research Engineering Development

Facade Consultants Limited Facade Consultants Limited
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APPENDIX A - SUMMARY OF APPLICATION OF SEALANTS IN DIFFERENT
SCENARIOS

Drawing refers to Table 4.2.1 & 4.2.2 on metal pipe penetration

application by using CP80é or CP401S

WALL CASE FLOOR CASE

@

h '\‘“\jk\_

1. FLOOR ASSEMBLY: CONCRETE FLOOR

WALL ASSEMBLY: CONCRETE WALL OR FIRE-RATED BLOCK WALL
OPTIONAL: METAL SLEEVE

REPENETRATING ITEM: STEEL/CAST/D.I./COPPER PIPE

CP606 / CP601S

MINIMUM 100 KG/M3 DENSITY MINERAL WOOL AS BACKING MATERIAL

LU

- End of Report -
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TESTING AND CONSULTANTS CO., LTD.

Tuen Mun, Hong Kong.
Tel.: (852) 2152 0638 Fax: (852) 3186 2737

Date: 16 June 2023

Introduction

We are requested by Hilti (Hong Kong) Limited to provide an assessment for the fire resistance

40 minutes in according to BS 476: Part 20: 1987.
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1. Assumptions and Limitations

It is assumed that the proposed assembly will be installed to a suitable fire resisting structure,
such as a masonry/reinforced concrete structure or equivalent, which can provide the required

ire resistance period. Th rials and constituents of proposed assembly ar
erwise appraised by Forte Testing and Consut
ssment may only ed in full by the appl

(FORTE).
“Background

This report is based on provided test evidence and we have been reviewed all of them against
test procedures stated in BS 476: Part 20: 1987. The reports stated in this section have been
reviewed. Those reports are record of the specific tests conducted according to a standard
BS 476: Part:20: 1987 current at the time and, as such, there is.no expiry date for the te

originally tested.
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2.1 WARRES report number 101295/A

Fire resistance tests in accordance with BS 476: Part 20: 1987 on 4 specimens, namely
specimen A, D, F and G, of wall and floor mounted penetration sealing systems with Hilti CP 606
firestop acrylic sealant and Hilti CP 601S firestop silicone sealant to reinstate the fire resistance

Gap width Combination of penetration system (mm) | Integrity
(mm) (mins

A ey 20 mm CP 606 (fire side) + 60 mm Rockfibre with

- e oHp
100 kg/m® +20 mm CP606 (non-fire side) s
o " 20 mm CP 601S (fire side) + 60 mm Rockfibre with .
100 kg/m® +20 mm CP601S (non-fire side) :
. 20 mm CP 601S (non- fire side) + -
100 mm Rockfibre with 100 kg/m? (fire side)
20 CP 606 (non- fire side
G 42 st Ll 240

100 mm Rockfibre with 100 kg/m? (fire side)

specimens and
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2.2 WARRES Test report number 69754/C

A fire resistance test in accordance with BS 476: Part 20: 1987 on 4 specimens, namely
specimen 1 to 4, of liner gap sealing systems in wall or floor mounted with Hilti CP606 firestop

15 mm
3 30 (non-fire Rockfibre Steel / Steel 240
side only)
15 mm
4 =t (nonfire  Rockfibre Aerated autoclaved concrete/ 240

Aerated autoclaved concrete

Fire resistance tests in accordance with BS 476: Part 20: 1987 on 8 specimens, namely
specimen A to H, of liner penetration sealing systems in wall and floor mounted with
Hilti CP 601S firestop silicon sealant to reinstate the fire resistance performance. Test sponsor
was Hilti Entwicklung Befestigungstechnik GmbH, who had permitted the applicant to use this
data. Only the results form specimen C and G had been used for this assessment. The summary_
of the mformatlon and results of specamens were shown in followmg table

Spec:men Gap width CP601S Backing Material Gap Faces integnty
: (mm) Bepth (mm) (mins)

~ 15mm :
- s B:cskmmR% . bRk Bl & odn
side only) g
15 mm
: 35mm@d Aerated concrete/
G 30 (non- fire " 240
side only) Backing Rod Aerated concrete

The test was terminated at 240 minutes. Full constructions details of the specimens and resulted
were recorded in WARRES test report number 101295/A.

FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSULTANTS CO LTD FORTE TESTING AND CONSU

Page 5/ 13

CP 601S Firestop Silicone Sealant Page 105 of 128 May 2025



gi'l FORTE

TESTING AND CONSULTANTS CO., LTD.

Assessment Report no. 1A23-036
3. Analysis

3.1  Penetration sealing systems

The proposed penetration sealing systems will be constructed generally in accordance with the
specimens tested and described in test report 101295/A with the modification and variations of
assessed in this section.

Maximum

Material of S Pipe Wall

Service Pipe Serylce Pipe Thickness Seal Configuration
Diameter

S ~ Pipe Penetration at _Waf!
- Steel Pipe /oo i.ﬂ_';_.:;; o mm . Mm 15 mm deptrLCP 606 (fire side)
Cast Iron Pipe/ 600 mm 0 :
: filctladton P!_D_B_. 10mm | Mm 60 mm depth Ro_::-kﬂbre wnth 100 kg/m
CP 606 Min. 15 mm CP 606 (non-fire side)
; Pipe Penetration at Floor:
Steel Pipe / 1.25 mm : ot
Castilron Pipe/ 600 mm B Min. 15 mm depth (f 606 (non-fire side)
puchieianBine 10 ytin. 100 mm depth Rockibre with 100 ky/m’
: Pipe Penetration at Wall:
Steel Pipe / 195 mm Min. 15 mm depth CP 601S (fire side)
Cast Iron Pipe/ 600 mm (0 g i 3
Ductile Iron Pipe ; 10 mm Mm bl ety Roﬂﬁ:pr_e W’m o
CP6013 = ~ Min. 15 mm GP 6018 (non-fire side)
s . o Pipe Penetration at Floor:
Steel Pipe / 1.25 mm : o
Cast Iron Pipe/ 600 mm i Min. 15 mm depth CI:_ 601S (non-fire side)
pioHiclion Elee 10mm  \in 100 mm depth Rockfibre with 100 kg/m’

Table 1 - Penetration sealing systems with Hilti CP 606 /CP 6015
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INTEGRITY - Penetration sealing systems with Hilti CP 606 or Hilti CP 601S in between pipe
and wall under vertical orientation

a) Material of pipe and increase of the pipe thickness up to 10 mm

; 20 respectively.
This evidence is shown that the difference type of sealants used for the vertical penetration
system with difference fire resistance period. Refer to the table of the observation during the test
shown in report number 101295/A (page 22 of 22), the seal system of Specimen D ignited and
flames contm usly and the exposed length of 1.25 mm thick copper pipe of Specimen D f

en the mtegnty oft e __,pper pipe maintain.

The approximate temperatures at which copper pipe and cast iron/steel pipe will start to soften
are summarized as below: Copper pipe (annealed copper): 120-150 degrees °C; Cast iron pipe:
1000-1100 degrees °C; Steel pipe (carbon steel): 600-700 degrees °C. Copper will become soft

proposed cast iron/steel/ductile iron pipe with specific penetration seal system as mention above
table 1 would offer integrity protection to gap. Moreover, it is important that the cast iron/steel
pipe shall be supported separately by with suitable supporting hangers are installed correctly.
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b) Seal configuration and maximum service pipe diameter

In general, the longer gap length of the penetration seal system with bigger diameter of pipe is
more onerous during a fire test when compares with the short gap length of the penetration seal

nutes. The specimeﬁ
and the penetration seal system and the Specimen D has been use the combustible backing rod
to hold the sealant in the position. Those relative frail systems also have ability in retaining
integrity for 240 minutes with no failure occurrence

hlgh pressure pulses in steel pipes more readily. They are less prone to damage from these
types of movements.

As long as the quality of the materials for gap sealing systems are the same to that of the
fire-tested typ - .

“'specific standard, such 4s BS 476: Part 4 or BS EN13501-1.
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INTEGRITY - Penetration sealing systems with Hilti CP 606 or Hilti CP 6013 in between pipe
and floor under horizontal orientation

c) Material of pipe and increase of the pipe thickness up to 10 mm

: pe of sealants
used for the horizontal penetration system with no integrity failure occurrence. Refer to the table
of the observation during the test shown in report number 101295/A (page 22 of 22), the seal
system of Specimen D ignited and flames continuously and the exposed length of 1.25 mm thick
copper pipe of Specimen D fell away i ' riod of 157 minutes. It i

are summarized as below: Copper pipe (annealed copper) 120-150 degrees °C; Cast iron pipe:
1000-1100 degrees °C; Steel pipe (carbon steel): 600-700 degrees °C. Copper will become soft
and malleable at relatively low temperatures. Cast iron contains carbon and other alloying
elements that make it extremely hard at room temperature. Very hrgh temperatures are requrred

on to gap. Moreover,
iron pipe shall be supported separately by with suitable supporting hangers are installed
correctly.
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d) Seal configuration and maximum service pipe aiameter

In general, the longer gap length of the penetration seal system with bigger diameter of pipe is
more onerous during a fire test when compares with the short gap length of the penetration seal
system with smaller diameter of pipe.

have satisfied the mteg :

interface is steel and the penetration seal system and the Specimen D has been used the
combustible backing rod to hold the sealant in the position. Those relative frail systems also
have ability in retaining integrity for 240 minutes with no failure occurrence.

high-pressure pulses in steel pipes more readily. They are less prone to damage from these
types of movements.

As long as the quality of the materlals for gap sealmg systems are the same to that of the

the specific standard, éuch as BS 476: Part 4 or B:S EN 13501-1.
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4. Assessment/Conclusion

It is concluded that the pipe penetration sealing systems between wall/floor and cast
iron/steel/ductile iron pipe with the variations detailed in Section 3 of this report will to achieve a
performance of 240 minutes integrity if test in according to BS 476: Part 20: 1987.

the assessed construction is subsequently tested since actual test data is deemed to take
precedence over an expressed opinion. This assessment will expire on 16 June 2028, which
time it is recommended that it will be submitted to FORTE for re- appralsal This assessment is
not valid unless it incorporates the decla

CHENG San Mei, Sammi
Laboratory Manager

aging Director
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6. Declaration by the applicant

= We the undersigned confirm that we have read and complied with the obligations
placed on us by this guide on undertaking assessments
Ne confirm that the com r element of struct

hich is the subject of th

We agree

element o ure be the subject of

assessment is being made.

= We are not aware of any information that could affect the conclusions of this
assessment.

Ve subsequently become

hdraw the assess

Name:

Signed:

For and on behalf of:
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Appendix A - Metal pipe penetration application by using CP 606 or CP 601S

WALL CASE FLOOR CASE

5 $S
e 7

1. CONCRETE FLOOR OR WALL ASSEMBLY:
A. CONCRETE WALL OR FIRE-RATED BLOCKWALL
B. CONCRETE FLOOR
OPTIONAL: METAL SLEEVE
. PENETRATING ITEM: STEEL / CAST / D.1. PIPE
CP 606/ CP 601S
“OR MINERAL W

KING MATERIA JIM® AS MINIMUM
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Buildings Department —-= OurRef. *EM®:(24) BD GR/BM/2(185)
Your Ref. XEBL:

o |
E -+ %‘ Tel.No. ®  ¥:848 2838
Fax No. HEXM®E:840 0451

=, U o
. LY May 1994

Hilci (Hong Kong) Led.

Unic 3 5/F Harbour Centre Tower 2

8 Hok Cheung Screet Hung Hom i

Kowloon

Dear Sirs, -
Fire Resisting Penetration Sealing System
As Supplied By Hilti (GB) Lecd.

Thank you £or your letters dated 4.3.94 and 27.4.94 and che
accompanying test/assessment reports on the above. You are asking for
comments on the acceptabilicy of the fire resiscing producc in the
context of relevanc provisions of the Buildings Ordinance, Chapcter 123 of
che Law of Hong Kong and its subsidiary legislation.

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

. In escablishing che accepcability of fire resiscing products,
reference may be made to the performance standards laid down in Building
(Conscruccion) Regulacion 90, the currenc Code of Praccice for Fire
Resisting Construction issued by che Building Authoricy and British
Standard 476: Parts 20 rto- 24, Reliance may also be placed on the
tesct/assessment report prepared by a recognized laboratory or an
equivalent escablishmenc.

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

Technical Administracion (Building) Unic
Buildings Deparctment

11/F Murray Building

Garden Road Hong Kong

Before fire resisting products are insctalled in a building
projecc, che auchorized person appointed Ffar che project should be
approached for advice and guidance.

Your tesc/assessment reporcs are recurned herswich. In chis
respecc, please noce chat paragraph 3 of my lecter daced 25 January 1994
1s no longer applicable. The delay in replying is regrecced.

Yours faichfully,

j (Patrick H. Tsuil)

Technical Secrecary/Building
for Direcctor of Buildings

4/F-1 2/F,P?;EalfFa‘;E(nﬁrﬁng, Garden Road, Hong Kong F#EMMEFAMNEE+ 1%
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H OBF K FIRE SERVICES DEPARTMENT,
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frok & FIRE PROTECTION BUREAU,
SHEARRYERFHED | 35 FIRE SERVICES HEADQUARTERS BUILDING,
SR AKE No. 1 Hang Chong Road.
Tsim Sha Tsui, East, Kowloon,
Hong Kong.
Qur Ref.: FPB 207/0005
Your Ret:  [026/92HK 29 April 1992
Telex; 39607 HKFSD HX ~
f"__;a (24 /FFE Hours)
Fax:.852.3110066 . 2r
857 3R/RA744 T
733 7596

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

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

Dear Sirs,

"HILTI" 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 snould be approved by the Director of Buildings
and Lands. As such, I am not in a position to process your applicaticn
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 to contact us should you have any other
question in this matter.

Yours faithfully,

for Director Wf Fire Services

TYH/ jt

iated in rafarence to this letter
of 128 May 2025

mme amAd Hara rhAold ha n




ARCHITECTURAL SERVICES DEPARTMENT #ZE &% =

QUEENSWAY GOVERNMENT OFFICES, 66 QUEENSWAY, HONG KONG. itk Gx&ril /< /<58 Gl woes & ¥
FAX 852-2869 0289

Our Ref : ASD 16/92101/AML/APP 06 June 1997
Your Ref, P -

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,

Kfu/‘”fzf

( W.M. TANG )
Techmcal 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. : 036/FP/SC/25

Subject : Country of Origin- Hilti CP601S Firestop Silicone Sealant

Dear Sir / Madam,

Enclosed please find the information of Hilti CP601S Firestop Silicone Sealant.

Brand Name - Hilti
Model Name : Hilti CP601S Firestop Silicone Sealant
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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July 30, 2014

To Whom It May Concern:

Re: Hilti CP 601S Elastomeric Firestop — LEED Info.

= The Hilti CP 601S Elastomeric Firestop is manufactured in Germany.

= The package of Hilti CP 601S Elastomeric Firestop can be completely recycled.

= There is no recycled content in Hilti CP 601S Elastomeric Firestop and it cannot be recycled.
= The Hilti CP 601S Elastomeric Firestop does not share any rapidly renewable materials.

= The VOC content of Hilti CP 601S Elastomeric Firestop is 3 g/l.

If you would like to know more about Hilti solutions for LEED buildings or should you have any further
question please feel free to contact me at my email or mobile number as shown below.

Sincerely,

Andrew Lau
Product Manager - Firestop
Hilti (Hong Kong) Limited

Email: andrew.lau@ hilti.com

Mobile: (852) 9843-6291

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: 22" April 2016

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, CP601S Elastic Firestop Sealant Precast Facade Joint 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,

[ |

1L/ v |

[
Andrew Lau

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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Safety Data Sheet

according to the United Nations GHS (Rev. 4, 2011)
Issue date: 08/02/2021 Revision date: 08/02/2021 Supersedes: 23/10/2017 Version: 7.3

SECTION 1: Identification

1.1. GHS Product identifier

Product form Mixture

Trade name CFS-S SIL; CP 601S
Type of product Sealants

Product code BU Fire Protection

1.2. Other means of identification
No additional information available

1.3. Recommended use of the chemical and restrictions on use
Recommended use Adhesives, sealants

1.4. Supplier's details

Supplier Department issuing data specification sheet
Hilti (Hong Kong) Ltd. Hilti AG

701-704, 7/F, Tower A, Manulife Financial Centre Feldkircherstrafe 100

223 Wai Yip Street, Kwun Tong 9494 Schaan - Liechtenstein

Kowloon - Hong Kong T +423 234 2111

T +852 27734 700 chemicals.hse@hilti.com

hksales@hilti.com

1.5. Emergency phone number

Emergency number Schweizerisches Toxikologisches Informationszentrum — 24h Service
+41 44 251 51 51 (international)
+852 27734 700

SECTION 2: Hazard identification

2.1. Classification of the substance or mixture

Classification according to the United Nations GHS
Not classified

2.2. GHS Label elements, including precautionary statements

Labelling according to the United Nations GHS

2.3. Other hazards which do not result in classification
Other hazards not contributing to the Product hydrolyses under formation of methanol (CAS no. 67-56-1). Methanol is toxic by
classification inhalation, in contact with skin and if swallowed. Methanol causes damage to organs.

Methanol is highly flammable.

SECTION 3: Composition/information on ingredients

3.1. Substances
Not applicable
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Safety Data Sheet

according to the United Nations GHS (Rev. 4, 2011)

3.2. Mixtures

Name Product identifier % Classification according to the
United Nations GHS

bis(ethyl acetoacetato-O1',03)bis(2-methylpropan-1- (CAS-No.) 83877-91-2 <3 Flammable liquids, Category 3, H226

olato)titanium Skin corrosion/irritation, Category 2,
H315

Serious eye damage/eye irritation,
Category 1, H318

Specific target organ toxicity —
Single exposure, Category 3,
Narcosis, H336

Specific target organ toxicity —
Single exposure, Category 3,
Respiratory tract irritation, H335

Full text of H-statements: see section 16

SECTION 4: First-aid measures

4.1. Description of necessary first-aid measures

First-aid measures general Never give anything by mouth to an unconscious person. If you feel unwell, seek medical
advice (show the label where possible).

First-aid measures after inhalation Get medical advice/attention if you feel unwell. Allow affected person to breathe fresh air.
Allow the victim to rest.

First-aid measures after skin contact Remove affected clothing and wash all exposed skin area with mild soap and water,
followed by warm water rinse. If skin irritation occurs: Get medical advice/attention.

First-aid measures after eye contact Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy

to do. Continue rinsing. If eye irritation persists: Get medical advice/attention. Rinse
immediately with plenty of water. Obtain medical attention if pain, blinking or redness
persists.

First-aid measures after ingestion Drink plenty of water. Do NOT induce vomiting. Get immediate medical advice/attention.
Rinse mouth. Obtain emergency medical attention.

4.2. Most important symptoms/effects, acute and delayed
Symptoms/effects Not expected to present a significant hazard under anticipated conditions of normal use.

Potential adverse human health effects and Based on available data, the classification criteria are not met.
symptoms

4.3. Indication of immediate medical attention and special treatment needed, if necessary

Methanol (CAS 67-56-1) is readily and rapidly absorbed at all exposure routes and is toxic by all routes. Methanol may cause irritation of the
mucosa, as well as nausea, vomiting, headaches, vertigo and visual disorders, including blindness (irreversible damage to the optic nerve),
acidosis, spasms, narcosis and coma. There may be a delay in the onset of these effects after exposure. Further toxicology information in section
11 must be observed.

SECTION 5: Fire-fighting measures

5.1. Suitable extinguishing media

Suitable extinguishing media Water spray. Carbon dioxide. dry chemical powder, alcohol-resistant foam, carbon dioxide
(CO2). Sand. Foam. Dry powder.

Unsuitable extinguishing media Do not use a heavy water stream.

5.2. Specific hazards arising from the chemical

Hazardous decomposition products in case of Carbon dioxide. Carbon monoxide.

fire

5.3. Special protective actions for fire-fighters

Firefighting instructions Use water spray or fog for cooling exposed containers. Exercise caution when fighting any

chemical fire. Prevent fire fighting water from entering the environment.
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according to the United Nations GHS (Rev. 4, 2011)

Protection during firefighting Self-contained breathing apparatus. Complete protective clothing. Do not enter fire area
without proper protective equipment, including respiratory protection.

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

6.1.1. For non-emergency personnel

Protective equipment Wear recommended personal protective equipment.

Emergency procedures Avoid contact with skin and eyes. Do not breathe dust/fume/gas/mist/vapours/spray. Do not

touch or walk on the spilled product. Evacuate unnecessary personnel.

6.1.2. For emergency responders

Protective equipment For further information refer to section 8: "Exposure controls/personal protection". Equip
cleanup crew with proper protection.

Emergency procedures Ventilate area.

6.2. Environmental precautions

Avoid release to the environment. Prevent entry to sewers and public waters. Notify authorities if liquid enters sewers or public waters.

6.3. Methods and materials for containment and cleaning up
For containment Absorb spilled material with sand or earth. Collect spillage.
Methods for cleaning up Take up mechanically (sweeping, shovelling) and collect in suitable container for disposal.

Clean contaminated surfaces with an excess of water. On land, sweep or shovel into
suitable containers. Minimise generation of dust. Store away from other materials.

SECTION 7: Handling and storage

7.1. Precautions for safe handling

Precautions for safe handling Wear personal protective equipment. Wash hands and other exposed areas with mild soap
and water before eating, drinking or smoking and when leaving work. Provide good
ventilation in process area to prevent formation of vapour.

Hygiene measures Wash contaminated clothing before reuse. Do not eat, drink or smoke when using this
product. Always wash hands after handling the product.

7.2. Conditions for safe storage, including any incompatibilities

Storage conditions Keep cool. Store in a dry place. Keep only in the original container in a cool, well ventilated
place away from : Keep container closed when not in use.

Incompatible products Strong bases. Strong acids.

Incompatible materials Sources of ignition. Direct sunlight.

Storage temperature 5-25°C

SECTION 8: Exposure controls/personal protection

8.1. Control parameters

Additional information The product has a pasty consistency. Exposure limit values for respirable dusts are not
relevant for this product.

8.2. Appropriate engineering controls

Environmental exposure controls Avoid release to the environment.

Other information Do not eat, drink or smoke when using this product. Do not eat, drink or smoke during use.
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8.3.
Hand protection

Individual protection measures, such as personal protective equipment (PPE)

Protective gloves. EN 374. The permeation time is not the maximum wearing time!
Generally speaking, it must be reduced. Contact with either mixtures of substances or
different substances may shorten the protective function’s effective duration. Wear

protective gloves.

Type Material Permeation Thickness (mm) Penetration Standard
Disposable gloves Butyl rubber 6 (> 480 minutes) >0.3 EN ISO 374
Disposable gloves Nitrile rubber (NBR) 1 (> 10 minutes) >0.4 EN ISO 374

Eye protection

Chemical goggles

or safety glasses

Type Use Characteristics Standard

Safety glasses EN 166, EN 170

Skin and body protection Wear suitable protective clothing

Respiratory protection No respiratory protection needed under normal use conditions. Where exposure through
inhalation may occur from use, respiratory protection equipment is recommended. Wear
appropriate mask

Device Filter type Condition Standard

Full face mask ABEK EN 136

Personal protective equipment symbol(s)

8.4.
No additional information available

Exposure limit values for the other components

SECTION 9: Physical and chemical properties

9.1.
Physical state

Appearance

Molecular mass

Colour

Odour

Odour threshold

Melting point

Freezing point

Boiling point

Flammability (solid, gas)
Explosive limits

Lower explosive limit (LEL)
Upper explosive limit (UEL)
Flash point

Auto-ignition temperature
Decomposition temperature
pH

CP 601S Firestop Silicone Sealant

Basic physical and chemical properties

Solid
Pasty

Not determined
Various.

slight.

Not determined
Not applicable
Not available
Not available
Not applicable,Non flammable.
Not applicable
Not applicable
Not applicable
Not applicable
400 °C

Not available

=~ Not applicable
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pH solution Not available

Viscosity, kinematic (calculated value) (40 °C) Not applicable

Partition coefficient n-octanol/water (Log Kow) Not available

Vapour pressure Not available

Vapour pressure at 50 °C Not available

Density 1.5 -1.54 g/cm?

Relative density Not available

Relative vapour density at 20 °C Not applicable

Solubility insoluble in water.

Particle size Not available

Particle size distribution Not available

Particle shape Not available

Particle aspect ratio Not available

Particle specific surface area Not available

9.2. Data relevant with regard to physical hazard classes (supplemental)
Additional information Explosion limits for released methanol: 5.5 - 44%(V)

SECTION 10: Stability and reactivity

10.1. Reactivity
The product is non-reactive under normal conditions of use, storage and transport.

10.2.  Chemical stability
Stable under normal conditions. Not established.

10.3.  Possibility of hazardous reactions
No dangerous reactions known under normal conditions of use. Not established.

10.4. Conditions to avoid
None under recommended storage and handling conditions (see section 7). Direct sunlight. Extremely high or low temperatures.

10.5. Incompatible materials
Strong acids. Strong bases.

10.6. Hazardous decomposition products
Under normal conditions of storage and use, hazardous decomposition products should not be produced. fume. Carbon monoxide. Carbon dioxide.

SECTION 11: Toxicological information

11.1. Information on toxicological effects

Acute toxicity (oral) Not classified

Acute toxicity (dermal) Not classified

Acute toxicity (inhalation) Not classified

Additional information Based on available data, the classification criteria are not met
CFS-S SIL; CP 601S
LD50 oral rat | > 2000 mg/kg

bis(ethyl acetoacetato-O1',03)bis(2-methylpropan-1-olato)titanium (83877-91-2)
LD50 oral rat | > 5000 mg/kg bodyweight (Rat, Oral)

CP 601S Firestop Silicone Sealant Page 124 of 128 May 2025



=T

CFS-S SIL; CP 601S

Safety Data Sheet

according to the United Nations GHS (Rev. 4, 2011)

Skin corrosion/irritation

Serious eye damage/irritation

Respiratory or skin sensitisation

Germ cell mutagenicity
Carcinogenicity

Reproductive toxicity
STOT-single exposure

STOT-repeated exposure

Aspiration hazard

Potential adverse human health effects and
symptoms

Other information

Not classified

Based on available data, the classification criteria are not met

pH: = Not applicable

Not classified (Based on available data, the classification criteria are not met)
pH: = Not applicable

Not classified

Based on available data, the classification criteria are not met

Not classified

Not classified

Not classified
Not classified

Not classified

Not classified

Based on available data, the classification criteria are not met.

Hydrolysis product / impurity: Methanol (CAS 67-56-1) is readily and rapidly absorbed at all
exposure routes and is toxic by all routes. Methanol may cause irritation of the mucosa, as
well as nausea, vomiting, headaches, vertigo and visual disorders, including blindness
(irreversible damage to the optic nerve), acidosis, spasms, narcosis and coma. There may
be a delay in the onset of these effects after exposure.

SECTION 12: Ecological information

12.1.  Toxicity
Ecology - general

Hazardous to the aquatic environment, short-

term (acute)

Hazardous to the aquatic environment, long-term

(chronic)

The product is not considered harmful to aquatic organisms nor to cause long-term adverse
effects in the environment.

Not classified

Not classified

bis(ethyl acetoacetato-O1',03)bis(2-methylpropan-1-olato)titanium (83877-91-2)

EC50 Daphnia 1

> 100 mg/I (OECD 202: Daphnia sp. Acute Immobilisation Test, 48 h, Daphnia magna, Static
system, Fresh water, Experimental value, Reaction product)

12.2.  Persistence and degradability

CFS-S SIL; CP 601S

Persistence and degradability

Silicone content: biologically not degradable. The product of hydrolysis (methanol) is readily
biodegradable. . Not established.

bis(ethyl acetoacetato-O1',03)bis(2-methylpropa

n-1-olato)titanium (83877-91-2)

Persistence and degradability

Biodegradability: not applicable.

12.3. Bioaccumulative potential

CFS-S SIL; CP 601S

Bioaccumulative potential

Not established.

bis(ethyl acetoacetato-O1',03)bis(2-methylpropan-1-olato)titanium (83877-91-2)

Bioaccumulative potential

| Bioaccumulation: not applicable.

CP 601S Firestop Silicone Sealant
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12.4.  Mobility in soil

CFS-S SIL; CP 601S
Mobility in soil No additional information available

bis(ethyl acetoacetato-O1',03)bis(2-methylpropan-1-olato)titanium (83877-91-2)
Ecology - soil | No (test)data on mobility of the substance available.

12.5. Other adverse effects

Ozone Not classified
Other adverse effects No additional information available
Other information Avoid release to the environment.

SECTION 13: Disposal considerations

13.1. Disposal methods

Waste treatment methods Dispose of contents/container in accordance with licensed collector’s sorting instructions.
Product/Packaging disposal recommendations Dispose in a safe manner in accordance with local/national regulations.
Ecology - waste materials Avoid release to the environment.

SECTION 14: Transport information

In accordance with ADR / RID / IMDG / IATA / ADN

14.1. UN number

Not applicable ‘ Not applicable ‘ Not applicable ‘ Not applicable

14.2. UN proper shipping name

Not applicable ‘ Not applicable ‘ Not applicable ‘ Not applicable

14.3. Transport hazard class(es)

Not applicable ‘ Not applicable ‘ Not applicable ‘ Not applicable

14.4. Packing group

Not applicable ‘ Not applicable ‘ Not applicable ‘ Not applicable

14.5. Environmental hazards

Dangerous for the environment : Dangerous for the environment : Dangerous for the environment : Dangerous for the environment :
No No No No
Marine pollutant : No

No supplementary information available

14.6.  Special precautions for user

Overland transport
No data available

Transport by sea
No data available

Air transport
No data available

Rail transport
No data available
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14.7.  Transport in bulk according to Annex Il of Marpol and the IBC Code
Not applicable

SECTION 15: Regulatory information

15.1.  Safety, health and environmental regulations specific for the product in question
No additional information available

SECTION 16: Other information

SDS Major/Minor None
Issue date 08/02/2021
Revision date 08/02/2021
Supersedes 23/10/2017
Section Changed item Change Comments
3 Modified
Other information None.
Full text of H-statements:
H226 Flammable liquid and vapour
H315 Causes skin irritation
H318 Causes serious eye damage
H335 May cause respiratory irritation
H336 May cause drowsiness or dizziness
SDS_UN_Hilti

This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety and environmental
requirements only. It should not therefore be construed as guaranteeing any specific property of the product.
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Hilti CP 601S Firestop Silicone Sealant Job Reference

Year Project Name Customer Name Project type
2023 HKIA 3310 NORTH RUNWAY MODIFICATION WORKS DE HENG JIAN ZHU FAZHAN LIMITED Infrastructure
2023 KAI TAK SPORTS PARK KPA ENGINEERING LIMITED Sport & Recreation
2023 R6 CTL KLN ROUTE-CENTRAL TUNNEL HY/2018/08 BOUYGUES TRAVAUX PUBLICS Infrastructure

2023 TPTL 244, YAU KING LANE & POK YIN RD SANFIELD (MANAGEMENT) LIMITED Residential

2023 TKO LOHAS PARK PH12 (SITE D) GAMMON ENGINEERING & CONSTRUCTION Residential

2023 TAI WAI STATION NW RES PYROFOE ENGINEERS LTD Residential

2023 HKIA 3408 3RW CONCOURSE DE HENG JIAN ZHU FAZHAN LIMITED Transport

2023 WONG CHUK HANG STATION PH4 (SITE D) PYROFOE ENGINEERS LTD Residential

2023 WEST KOWLOON - LYRIC THEATRE - (IPS) NEW WORLD SENSE LIMITED Community & Cultural
2023 QUEEN MARY HOSPITAL PH1 (SS F501) INNOTEC ENGINEERING LIMITED Health

2024 HKIA 3408 3RW CONCOURSE DE HENG JIAN ZHU FAZHAN LIMITED Transport

2024 TAI WAI STATION NW RES PYROFOE ENGINEERS LTD Residential

2024 CYBERPORT PH5 GAMMON CONSTRUCTION LIMITED Office

2024 R6 TRUNK ROAD T2 ED/2018/04 BOUYGUES TRAVAUX PUBLICS Infrastructure

2024 KAM SHEUNG RD STATION PH1, LOT 1040 DD 103 PYROFOE ENGINEERS LTD Residential

2024 R6 CTL KLN ROUTE-CENTRAL TUNNEL HY/2018/08 BOUYGUES TRAVAUX PUBLICS Infrastructure

2024 HO MAN TIN STATION RES PACKAGE 1 NEW WORLD SENSE LIMITED Residential

2024 HKIA 3310 NORTH RUNWAY MODIFICATION WORKS CHINA STATE CONSTRUCTION Infrastructure
2024 WONG CHUK HANG STATION PH3 (SITE C) JACKSON (H.K.) ENGINEERING Residential

2024 WEST KOWLOON - LYRIC THEATRE - (IPS) WINDMILL ENGINEERING CO LTD Community & Cultural
2025 HKIA 3408 3RW CONCOURSE DE HENG JIAN ZHU FAZHAN LIMITED Transport

2025 TAI WAI STATION NW RES PYROFOE ENGINEERS LTD Residential

2025 HKIA 3508 TERMINAL 2 GAMMON CONSTRUCTION LIMITED Transport
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