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1-hour Fire Resistance
Performance of Fully Insulated
Partition Boards Wall Systems
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Gypsum board
Fire Resistance Period
Every element of construction within each.compartment
; and every compattment wall or
compartment floor should have an FRP of not [ess than that
specified in Table 2 below.
Fire Resistance Period ] T
_ Compartment Volume Fire Resistance Period
1 Domestic 1 hour
Not exceeding
2 Hotel bedroom 28 000 m?
3 Office
4 Shop restaurant and hotel foyer Not exceeding
3 1 hour
. . 7000 m
5 Place of public entertainment
6 Hospital
7 Place of assembly Exceeding 7 000 m? 2 hour
but not exceeding
3
8 Carparking 28000 m
Not exceeding
9 Bulk storage and warehouse 7000 m? 2 hour
10 Industrial undertaking except Not exceeding 2 hour
bulk storage and warehouse 28 000 m®
Notes:

(1) Different use class should be separated in accordance with paragraph 8.

(2) Special hazards should be separated in accordance with paragraph

(3) For any use not covered by Table 2, the fire resistance period required will be determined by
the Building Authority having regard to the fire load, hazard level, fire service installations and
other relevant features of the building.
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STRENGTH AND ROBUSTM

Gypsum board PARTITION DUTY -

BNBM Partitioning System provides strength and robustness.

These duty ratings have been calculated in
accordance with BS 5234: Part 1 & 2: 1992. The rating is a measure of the ability of
the wall to meet therequirements of strength and robustness test. BNBM Partitions are
characterized by high acoustic performance, low overall width and high fire resistance.

« Stiffness » Crowd pressure
* Surface damage by small hard body impact * Perforation by small hard body impact.
* Resistance to damage by impact from a large soft body. * Resistance to structural damage by impact
* Eccentric downward loading of heavyweight anchorage from a large soft body.
(wash basin) * Door slamming
* Eccentric downward loading of heavyweight anchorage * Pull-out of a lightweight anchorage.
(high level wall cupboard) * Pull-down of a lightweight anchorage.

——
\\ As an aid to specification, the figures below are guidelines

for duty-strength/ robustness rating, and minimum
sound reduction values for partitions separating various room types.

The wall duty-strength and robustness-rating are grouped as follows:

Category Building Type Category Building Type
Light Duty (LD) Residential Heavy Duty (HD) Public or industrial building
Medium Duty (MD)  Office or commercial building Severe Duty (SD) Heavy industrial building

Suggested minimum sound insulation values of partitions:
Suggested minimum sound insulation performance levels for privacy in some occupational conditions are given in
table below. The values given are based on laboratory measurements.

Location Weight_ed _sound ‘ /
reduction index R db /

Habitable rooms in dwellings 30 ‘ /

Executive offices 50 ‘ L

Quiet rooms in dwellings 44

Hotel rooms 55

Enclosing bathrooms in dwellings 38

Music practice rooms 60 ‘

General offices 38

Cinemas 60

Private offices 44 ‘

Note: Where there is a great deal of background noise,

alower R  may be acceptable.

e
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Slim fire resistant and acoustic
rated partition for all sorts of
internal environments

In congested urban developments, high population is confined to
Gypsum board small expensive space.This explains why high rise buildings are
everywhere. This phenomenon creates problems

in terms of fire risk and acoustic isolation between adjacent rooms,
and the need to maximize living / working space for each individual
is of paramount importance.

BNBM plasterboard partition
systems offer many benefits
over conventional masonry
wall. Whether it is new
construction or refurbishment,
BNBM plasterboard partition
systems offer greater flexibility
in construction and relocation.
Unlike conventional masonry
wall, they are faster to
construct and hence reduce
delay to other trades.
Because it weighs less than
twenty percent of conventional
masonry wall, the system
reduces the building dead
load. The system is also
slimmer and the reduced
thickness allows for more
rentable space, which in turn
increases the rental income
potential.
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Technical Data:

I-Hour fire rating, integrity & insulation

According to BS4 76: Part 22, with fire risk

from both sidesOverall partition thickness= 74 mm

Sound reduction Rw =48 dB

(when 64mm wide stud and 50mm, 100kg/cu.m rockwool is used)

LEGEND:
0 One layer of 12mm thick BNBM (fire resistant Gypsum plasterboard)
@ 50mm x 25mm x 0.55mm thick Galvanized Steel C Channel
@ 50mm x 32mm x 0.55mm thick Galvanized Steel U Channel at nominal 610mm
@ Nailable plug at 600mm centers
@ Fire Sealant
@ Self-tapping screws at 250mm centres
@ BNS Rock wool 50mm x 60kg/m3
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1-hours fire Rated Gypsum
Board Partition (12mm)Systems
@ One layer of 12mm thick BNBM (fire resistant
Gypsum plasterboard)
@ BNS Rock wool 50mm x 60kg/m?

@ 50mm x 32mm x 0.55mm thick Galvanized Steel
U Channel at nominal 610mm

32mm Galvanized Steel @ 50mm x 25mm x 0.55mm thick Galvanized Steel

IIrI U Channel C Channel

50mm <

Gypsum board

@ Self-tapping screws at 250mm centres
@ Fire Sealant

Galvanized Steel § -/60/60

© Channel % | standard BS 476: Part 20: 1987
2 BS 476 Part 22: 1987
o R10C17
=l A |
ir pprova RED

R17K09 - 1A - Issue 1

£ | Aproval R23D03 - 1A (RED)
g Maximum
@ . Up To 6m
% height P

Partition

T s 74mm-124mm

STC - 48
Standard ASTM E 90

ASTM E 413-87
ATS 05-005-RP003 (ATSL)

Acousitc

Predicted
assessment

. EN 520
Physical Performance BS 476: Part 4,6 & 7

#Acousitc STC-48 is generally used with Rock
wool 100kg/m?350mm thick

- C&. - .’ _.

Sizes of studs for the proposed height of partition boards wall systems

Height up to | Stud sizes (DxFxT) | Studs spacing | Expansion allowance
Upto = 4m 50x%32%0.55mm 610mm/ c/c 40mm
4.0m < Height = 4.5m 75%32x1.0mm 610mm/ c/c 45mm
75x50x1.0mm
4.5m < Height = 5.5m 610mm/ c/c 55mm

100%x32x1.0mm

75%x50%1.2mm
5.5m < Height = 6.0m 610mm/ c/c 55mm

100x50%1.0mm




SAFETY - ECONOMY - EXQUISITE

LA
¥

AT

NGRS
T AT

W 11'5“"'.‘.? LY
LLLLETR AL (ST ELETREY

ﬁ"

' W?;TF
VAL A
{1

)

A8

Gypsum board

P B ” )
i —— e
= \Q
1™
=
g — A c—7 | pp—

E! = e — I

] 1 ] A

Plan Section

g T ] T
//A///f Nailable Plug
I |~ Drywall Screw 1= BNBM plasterboard
[N Channel | Stud
1+—— BNBM plasterboard — Channel
|~ Drywall Screw
b I “——— Nailable Plug
= ,./ / / V. A '
(2)
Drywall Screw ———
Nailable Plug—, Screw — —— Drywall Screw
,

—
I - ) —— Channel
. ﬂ.é T ' : ' T +— BNBM plasterboard
! / —

BNBM plas.terboard — Channel= 4

L — Stud '
BNBM plasterboard
® @ ®

[—BNBM plasterboard ~BNBM plasterboard

~—Stud Stud +——BNBM plasterboard
. ot —Stud
ol —Screw ik |—Screw Screw

)

== =

et Pt =
® T A



SAFETY - ECONOMY - EXQUISITE

T
LA

A\

LR TRA SO

(i

LRSS
W

AT
<EMUATLIAR
| (FLLRRR s (8 PREATARART

gl L

— =

' e

o R

R
e

=3 e

e e T

= 3

it

i

Gypsum board

Splayed Corner

Splayed Corner

Product | BNBM Partitioning System
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Partition] Details

Curved partition

BNBM plasterboard

, .
TR

~Timber batten

— BNBM plasterboard

—— BNBM plasterboard

Drywall - Stud
S T 7
crew Timber — L/
batten
Drywall —__~ ﬁ'
Screw f

Movement Control Joint

Movement
Control Joint

Expansion Joint

Drywall Edge Beads

+——BNS Rockwool

w

1' 1
——BNS Rockwool

—— BNBM plasterboard

max 150mm

Pipe Penetation

Duct Penetration

-~ Edge levelled off with
Jointing Compound

Sockets And Switches

BNS Rockwool

BNS Rockwool

- —_
L 10mm H
Fire resistant —
mastic 25mm

U Channel Fixed
To Studs

Sockt or switch

BNBM plasterboard

. BNS Rockwool
Fire resistant
mastic
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Based on compartmentation of fire and
preventing collapse through structural fire
resistance, when properly installed and
maintained, your building’s passive fire protection

can save lives and assets, and the building itself.

Complete Contact Details:

Champ Concept

San Po Kong

Contact No.: (852) 5596 7709

Email: info@emergis.global

Company Website: www.chinaunion.org
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Test Sponsors:
Address of Test Sponsors:
Identification of Test Item:

Test Method:
Date of Test:

Ambient temperature at the
time of testing:

APPROVED SIGNATORY:

TEST REPORT

TEST REPORT NO.: R10C17
DATE OF ISSUE: 7 May 2010

BNS Company Limited.
34/F, Intemnational Trade Building, Luohu District, Shenzhen, China.
Q10C37 - Fully Insulated ‘BNBM® Gypsum Plasterboard Partition
System.

Fire resistance test conducted in accordance with BS 476:
Part 22: 1987.
23 April 2010.
24°C

- vy Tk TR

T MAY 2010

DATE:

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

The test results are valid only for the conditions under which the test was conducted.

Hong Kong Accreditation Service (HKAS) has accredited this laboratory under Hong Kong
Laboratory Accreditation Scheme (HOKLAS) for specific laboratory activities as listed in the
HOKLAS directory of accreditation laboratories. The results shown in this test report were determined
by this laboratory in accordance with its terms of accreditation. This report may not be reproduced

except in full.
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Fire resistance test conducted in accordance with BS 476: Part 22: 1987, Section 5 on Fully
Insulated ‘BNBM'® Gypsum Plasterboard Parfition System.

1. Summary

A specimen of a fully insulated ‘BNBM® gypsum plasterboard partition system had been subjected to
a test in accordance with BS 476: Part 22: 1987, Section 5, in order to determine its fire resistance
performance. As requested by the sponsor, the specimen was mounted within concrete lined specimen
holder by the test sponsor and the fixing details were shown in the client’s drawings (see the
appendix). The specimen was symmetrical and only one side of the specimen was tested as per

client’s request.

The partition sysiem had overall dimensions of 3,030 mm wide by 3,050 mm high by 74 mm thick. It
was comprised of a layer of 12 mm thick ‘BNBM" fire resistant gypsum plasterboard mounted on
each side of the galvanized steel frame. A layer of 50 mm thick rock wool was filled in the cavity
between the boards (see clients’ drawing). The framework was consisted of ‘BNS’ steel studs with
sizes of 50 mm by 32 mm by 0.55 mm thick and top & bottom runners with sizes of 50 mm by 25 mm
by 0.55 mm thick. The boards were fixed to the studs by 3.5 mm diameter with 25 mm long
self-tapping screws at 250 mm nominal centres and 200 mm nominal centres along the edges of
specimen. A layer of gypsum plaster was applied on the self-tapping screws and board joints. A free
edge with approximate 20 mm was applied at the left vertical edge and was filled up with ceramic
fibre.

The specimen satisfied the performance requirements specified in Section 5 of BS 476: Part 22: 1987,
for the following periods:

Insulation: 66 Minutes
Integrity: 66 Minutes

The test was discontinued after a period of 66 minutes.

e ——
RI0OCI7 — FRT on Fully insulated 'BNBM' Gypsum Plasterboard Partition System Page 2 of 21
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2, Introduction

The specimen was tested in accordance with Section 5 of BS 476: Part 22: 1987, "Methods for
determination of the fire resistance of non-loadbearing elements of construction'.

This fest report should be read in conjunction with the BS 476: Part 20: 1987, 'Methods for
determination of the fire resistance of elements of construction (general principles).

The specimen was mounted by the test sponsor. The test was led by Mr, Rocky Fung and was
witnessed by Mr. C.S. Lam, Mr. Asar Cheng and Mr. Lynn Siu, the representatives of the test Sponsor.

3. Test Specimen Construction

The specimen was installed into a concrete specimen holder to form the test construction.
A comprehensive description of the test construction is presented in the appendix, which is based on a
survey of the specimen and information supplied by the test sponsor.

4. Location of Testing Laboratory
Tuen Mun branch laboratory at DD134, Lung Kwu Tan, Tuen Mun, New Territories, Hong Kong.

5. Equipment

Equipment includes:

Nine (9) thermocouples to monitor the temperature of the furnace, which were kept at 100 mm from
the face of the specimen (see Figure 1).

Five (5) thermocouples to monitor the temperature of the unexposed surface of the specimen (see
Figure 2),

A roving thermocouple to measure temperature on hot spots of unexposed surface,

A micro-manometer provided to monitor the furace pressure.

Cotton pads, 6 mm and 25 mm gap gauges.

A steel ruler relative to a taut wire to monitor the lateral deflections of the specimen.

R!ﬂ{:f 7— FRT on Fu.:‘fy Inw!med BNBM Gypsum Pc‘a.srerboard Fartition .S'yﬂta-m Pﬂge .? af 21
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6. Test Procedures
The test was conducted in accordance with the procedures specified in Section 5 of BS 476: Part 22:

1987. The ambient temperature of the test area during the test was measured. After the first
10 minutes of the test, the furnace pressure was maintained at 0 + 2 Pa relative to atmosphere, at
1,000 mm from the notional floor level.

The furnace was monitored by nine (9) thermocouples so that the mean furnace temperature complied
with the requirements of Clause 3.1 of BS 476: Part 20: 1987.

The temperature of the unexposed face of the specimen was monitored by means of five (5)
thermocouples fixed to the unexposed surface (see Figure 2 for the locations and reference numbers of
the thermocouples). All thermocouples (S1- S5) were the key thermocouples for monitoring both of
the mean and maximum temperatures of the unexposed surface of specimen. The mean and maximum

temperatures were recorded.

The cotton pads and gap gauges were used, if considered appropriate, to determine compliance with the
integrity criterion of the standard. The occurrence of sustained flaming on the unexposed surface was
monitored to determine compliance with this criterion.

The lateral deflections of the specimen was measured by a steel ruler and recorded.

7. Test Data and Information

The ambient temperature of the test area during the test was 24 °C.

The furnace was controlled so that the mean furnace temperature complied with the requirements of
Clause 3.1 of BS 476: Part 20: 1987. The temperatures recorded are shown graphically in Figure 4.
The mean and maximum temperatures of the unexposed surface of the specimen are shown
graphically in Figure 5.

A summary of the observations made on the general behaviour of the specimen is given in the
appendix.

The deflections obtained are summarized in Table 1.

The test was discontinued after a period of 66 minutes,

RI10CI7 ~ FRT on Fully Insulated ‘BNBM’ Gypsum Plasterboard Partition System Page 4 of 2]
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8. Resuits
When tested in accordance with Section 5 of BS 476: Part 22: 1987, the requirements of the standard

were satisfied for the following periods:

Insulation: 66 Minutes
Integrity: 66 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.

The 140 °C rise of the mean temperature of the unexposed surface did not reach during
the test. The 180 °C rise of the maximum temperature of the unexposed surface did not
reach during the test. The maximum temperature rise of the specimen was 77 °C
measured by thermocouple S2 after a heating period of 66 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.

The specimen met the integrity requirements afier a heating period of 66 minutes.

9. Limitations

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

%

RIOCI? — FRT on Fully Insulated ‘BNBM’® Gypsum Plasterboard Partition System Page 5 of 21
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Photo 2 - The unexposed surface of the specimen after a heating period of 30 minutes.

——
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Photo 4 - The unexposed surface of the specimen after the test.
Page 7 of 21

RIOCI7 — FRT on Fully Insulated ‘BNBM' Gypsum Plasterboard Partition System

-

e



Research Engineering Development Fagade Consuitants Limited
s TR A L2 ]

G znd Pocade (st Tel: (852) 2807-0930 Fax: (852) 2662-6105

Phote 5 - The exposed surface of the specimen after the test.
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Figure 1 - Locations and reference number of furnace thermocouples.
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Figure 2 - Locations and reference number of thermocouples to menitor the temperature of
unexposed surface of the specimen.
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+D1 +02 D3+
Free Edge
Figure 3 - Locations and reference for measuring displacement of the specimen.
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Figure 4 - Mean furnace temperatures.
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Figure 5 - Temperatures of unexposed surface.
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Observation
[ 'I.‘ume Exposed (E) or—( Observation
|(min.sec)| Unexposed (U) . L
| 00.00 - [Teststarted.
09.50 E The surface turned grey.
Cracks developed on the surface.
17.30 B _{The surface peeled off.
18.50 E The surface expanded. L
22,50 U Visible deformation of the specimen was observed. -
30.00 U \The specimen satisfied the integrity and insulation requirements
performance. [
31.50 E A gap between the left meeting ‘edge of boards was observed. |
38.10 U Cracks developed at the horizontal meeting edge of boards.
44.50 U Further deformation of the specimen was observed.
45.30 E The rock wool core was observed.
50.20 U Screws on the specimen (urned dark.
The left meeting edge of boards turned brown.
55.30 U Cotton pad test was applied on the left meeting edge of boards and the
cotton pad test passed.
56.20 U Cotton pad test was applied on the horizontal edge of boards and the
cotton pad test passed.
56.40 u Cotton pad test was applied on the horizontal edge of boards and the
colton pad test passed.
57.20 U Cotton pad test was applied on the left meeting edge of boards and the
cotton pad test passed.
58.20 U The meeting edges of boards turned brown. N
59.20 U Cotton pad test was applied on the lefi meeting edge of boards and the
| cotton pad test passed. B
60.00 U The specimen satisfied the integrity and insulation requirements
performance. o )
60.30 U The surface around the left meeting edge of boards peeled off.
63.30 U Cotton pad test was applied on the left meeting edge of boards and the
cotton pad test passed.

Ri E?CI 7 - FRT on Pm‘!y Imufared BNBM Gypsum memrbaard Parrman .S)Jsfem Page 14 of 21
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Observation (con’t)

rTime Exposed (E) or | -

O ti
(min.sec)| Unexposed (U) vicrvation
65.50 U
cotton pad test passed. o
66.10 | - Test was terminated as requested by client.
RIOCI7 - FRT on Fully Insulated ‘BNBM® Gypsum Plasterboard Partition System

Cotton pad test was applied on the left meeting edge of boards and the

Page 15 of 21
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Lateral deflections
Table !
Lateral deflections of the specimen during the test, as viewed from the unexposed face

, e IR a0 |30 | as [ &
Location -

DI 0 | o [ o | s2] 36| s5

D2 0 | o | 19 [ 71 [ 90 | 86

[ D3 0 | a4l a6 6 | 3

Positive deflections indicate movement towards the furnace (sec also Figure 3 for the locations). The
maximum deflections occurred at D2 is 90 mm moving towards the furnace after a heating period of
45 minutes.

RIOCI7 - FRT
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Tempem[ure Rises

Table 2
Time and related temperature rise measured by thermocouples $1-85

Time (min) 81 S2 S3 S4 S5
0 0 0 0 0 0

5 1 1 2 3 2

10 21 23 30 44 29

15 31 38 42 45 40

| 20 31 36 33 35 36
25 26 28 26 27 28

30 22 27 22 25 23

35 28 35 27 32 25

40 46 46 38 42 34

45 50 53 44 47 41

50 60 62 52 53 51

55 66 69 62 64 57

60 70 73 70 69 68

65 72 76 73 72 72

66 73 77 74 72 72

Notes: Locations of thermocouples S1-S5 are shown in Figure 2.
The test was terminated as requested by client after a heating period of 66 minutes.

RIOCI7 — FRT on F. ully Insulated ‘BNBM' Gypsum Plasterboard Partition System Page 17 of 21
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Brand
Nominal thickness
IFixing method

Steel Frame (Vertical Stud)

: BNBM fire resistant gypsum plasterboard.
¢ 12 mm.
: By 3.5 mm diameter with 25 mm long self-tapping screws at 250

M&m Tel: (§52) 2807-0930 Fax: (852) 2662-6105
Information from client
Item ) Description
1 Partition Lining

mm ¢/c and 200 mm c/c along the edges of specimen.

2

Brand : BNS.
Material : Galvanized steel.
Spacing : 610 mm.
Sizes : 50 mm x 32 mm x 0.55 mm thick.

) Fixing method :_By 2 nos. of rivets to fix the steel stud to the bottom runner.

3 |Steel Frame (Top and Bottom Runner) .
Brand : BNS.
Material : Galvanized steel.
Sizes : 30 mm x 25 mm x 0.55 mm thick.
Fixing method : By 6 nos. of 3.5 mm diameter x 32 mm long general purpose nails af

600 mm c/c for each runner.

4 ock Wool

Brand : BNBM.
ominal sizes : 50 mm thick.
- Eeusity (nominal) : 60 kg/m’ (not measured by laboratory).

5 [Fire Sealant
]irand : Firetherm.
Applied location :_Between the test rig and the edges of specimen.

6 |Gypsum Plaster
|Brand : Goldbond.
|App_lied location :_Applied on self- tapping screws and board joints.

m

RIOCI7 — FRT on Fully Insulated "BNBM’ Gypsum Plasterboard Partition System

Page 18 of 21




d

ultants Limite

5

Research Engineering Development Facade Con

el FER B H TR

ReD

LONGT “Hds EH-| |
panoguaysold wnsddb |
LEISISe ) NOME

:JJ

Drawing from client

Tel: (B52) 2807-0930 Fax: (852) 2662-6105

————

Foe and Facade Consiliats

e

.

[=—al A NS S

P

- RS e

ition System Page 19 af 21

"Gypsum Plasterboard Part

‘BNBM

FRT on Fully Insulated

RIOCIT7 -




]

Development Fagade Consultants Limited
Tel: (852) 2807-0930 Fax: (852) 2662-6105

i
=

4!
e
it
S8
&2

Fﬁe

JuDysiEas 2 WENS
ke

Page 20 of 21

RI0CI7 — FRT on Fully Insulated ‘BNBM® Gypsum Plasterboard Partition System




eering Development Fagade Consultants Limiled

HERE LRI R

G6Z-5103

3

Tel: (852) 2807-0930 Fax: (352)

R TR T Y T
panogssod wrsddh
{UC ISR FiENG

ol

nmﬂ_;qm.l__l..dﬁihlh @

7o
2 Y Wb W W e

- End of report -

Page 21 of 21

Gypsum Plasterboard Partition System

‘BNBM'

FRT on Fully Insulated

RiOCI7




HY'LOD' PAr MMM 1M AYwoopaigsly 3 G019 99T 258+ 0€40 £08C 258+ 'L

*SUOIDOUIPOW pUD juswabpugp

JUBWIWOD (nouyiim Iny ul Josuods 8y} AQ padnpoidal g Auo ADL pup pajss; (s)uswioads ayj o} sejpjal Auo podss siu)

Buoy BuoH ‘uocomoyf Yoy Buoyy ‘peoy I Buol 89-99
‘Buipiing [etysnpu| Bunay yn4 ‘4/¢l ‘L dOUsSHIOM
pajiwi sjeusjely Buipjing uotun eulyd

Josuodg poday

020z JeqwiadaQ § IMaIAY JO BjeQ
810z isnbny g :aje(Q °9nss|

| enss| W 1-60M.LY  :"ON Hoday juswissassy

—_—— e —— =

SwajsAS |[e/\\ SPJeOg UONILEd Paje|nsu) A|N4 JO S0UBLLIONSY 8oUE)SISaY S.IIj sammw 09
180d3y LNJINSSISSY

o1 sBp Buoy BUoH “I'N ‘unw uan] ‘uo| nmy Bunt velaa
$F R Qb BB L - (o T R SIUE)1SU0) P Pt ol

Ajojpioqp Buyse] apooD4 PUD 3414
- GALIWIT SINVIINSNOD 3aVIV4 INIWJO1IAIA ONNIINIONT HOUVISTY ( E




AU TLUIOD DT MMM IM, Ay woo'palgaly 3 GOL9 T99C ¢58+ 4 0£60 08T €58+ 'L

MBIAB] JO Blep UO jusudpuswy L 81.0¢/80/80
UOISI3A |enju| 0 LLOT/ELIL0

(AAAA/NIN/GQ)

}ieway Jaguinu anssj ajep anssj

AHO1SIH NOISIATY

6 SATH0.LVNOIS 8

6 ALIAITVA L

6 LNVIITlddV A9 NOLLVHVTIId 9

6 NOISNTINOD S

S NOISSNISIA ¥ TVYS0d0dd 4

14 VLVd ONILHOddNS €

€ SNOILLdINSSY Z

€ NOLLONAOY.LNI T
abedq uondusssag  uonoeg
IN3LINOD

SJUBINSUO) IPLIeS Pue
5 10 i JUE)NSU0) 3Pk puie 24l

| SNSSI TV -0/ 1Y ON Loday Juawssassy




AU LIOD PI MMM 1M Ay wood pei@aly ;3 SOL9 T99C €58+ 4 0E60 L08T 258+ 'L

‘B|qE|IEAR
swooaq sey ejep AIOyIpesuod ou jey) Josuods podal Agq palejoap S Yyolym ul ‘uonewlojul uaalb ay)
uo paseq s Yodal Siy | ‘payiiou aq ||m Josuods 8y} pue umeIpYIM Aj[BUOIpUODUN B4 ||IM JUSWUSSSSSE aU)
‘a3 0] 8|ge|IeA. SBLW02ag 20UapPIAS paje|al Aue Jo ejep Alojoipeljuoa §| "uodal [eulbuo ay) ul paapisuod
UOIONJISUOD 8Y) JO uoneoynads ay) 0) sabueyd ou usag aABY 818U} 1Byl PaMaIAS) PUEB paullexs-al
usaq aaey podal [euibuo ayy Joj psydope salnpsooid sy} pue pabueyo usaq jou sey aousuadxe
Bunss) Jo piepuels Buiss) jusuno a8yl ‘pieA s| podal ise) Jeulbuo au) Jo anssl ayl leyy Buiwnssy

‘Alannoaye ainjonys pasodold ay) Buipoddns jo sjqedes
ale paxly 2g [Im swaisAs ayl Jo Jejawnad ay) yoium o) seinjondis Buipoddns syl 1By} pewnsse os|e Si |

"Hodal 8y} Ul palE]S 89 [|IM SuoEIIpOW
oyoads ay) 0} pejejal suondwnsse Jsyund '3y Aq pesieidde asimuayio 1o souapine s8] Buiuoddns
yim pajse) se Ajenb jusieainba pue sunjoejnuEW BWES SU) JO SjusuOdWoD pUE S|ellelew Woly Jeuuew
JejiWIS B Ul PSjoNJISU0d a4 ||Im SWwaisAs payipow ay) Jey) pawnsse s| j| ‘siojeisul Jusjedwoo Ag Ajquiesse

pajsa) Ajlsnoinald ay) Jo Jey} 0} Jouuew JejiLUIS B Ul pa||ejsul 8g 0) pawnsse ale swa)sAs psesodoid sy

SNOILJNNSSY ¢

/861 :ZZ UBd 9/ Sg JO G uoioasg 0} joadsal yym uone|nsul pue Ajubajul sejnuiw Qg Jo aouewlopad
aouelsisal 8l B apinoid 0] paldinbal ale swalsAs ||em spieoq uoniued pajejnsul Ajny pasodoid syl
‘Buoy BuoH ‘uoomoy oy Buop ‘peoy IN

Buo | 89-99 ‘Buipiing [eusnpu) Bunay ¥n4 ‘4/g1 ‘2 doysHIOM Jo pajwi sieusie Bulpiing uolun eulyd
Joj psiedeid s podals Juswssasse siyl (gIY) psywi] sueynsuo) speded juswdoeasq bBuussulbug
yoseasay Ag penssl £1D0LY Ul pequUOSep puE ps)ss) SUO By} O} paousisel S|iBjep UOIONJISUoD
yum swayshs |lem spieoq uoniued pejeinsul Any jo [esiesdde ue sjuesaid uodel juswssasse Siy|

NOILONAOXLNI |}

SINFLSAS TIVM SQYVO0S NOILLILYVd A3LVINSNI AT1N4
40 IONVINHOZIH3d IONVLSISIYH JHId SILNNIN 09

SjueINSLUO) Ipeie{ pue dil
N WeSu0) pEoey pue 44

| ©NSS|™V =460/ 1Y ON loday |uswissassy




AY LUOD PSS MMM M Jywoapaipaly 3 S0L9 €99C €58+ 0E60 L08C €58+ °1

JUBLUSSESSE SIU} 10 8jGeNNS } PUNOY pue /86 22 Med 9/ Sg Jed se sainpaooid

158} Juslino 8yj jsuiebe ejep Siy) Pemairss aABY oM ‘pIo SIBaA aAl ue) 8J0W SI BIEP JS8) Y] :8j0N,

sejnuIN 99 :Qyubaju)
selnul 99 :uone|nsuy|

‘(s|te1sp [Ny 104 L1001 Y

988) s8jnuiw 99 Jo pouad e Jaye panunuodsip sem 1s8) 8yl pue spouad Buimojo) syl o) /g6l
‘22 Wed 9/ S9 JO G uonoss ul payioads syuswalinbal souewiopad ay) paysies uswiosds ayl
"alqu o1Welad yum dn pajjiy sem pue abpa |eoiuaA Ua| syl je paijdde

SEM WLW 0z aewixoidde yyum abps sau) v "sjulol pieoq pue smaios Buiddel-y@s ay) uo paidde
sem Jayse|d wnsdAB Jjo Jafe| v "uswinads Jo sabpa ay) Buoje sanusd |eullwou WW QQZ PUe Saijua2
[BUILLIOU WW 0SZ 18 smalos Buidde)-jjas Buo| W Gz yim Jajawelp wuw g'¢ Ag sSpnis ay) o} paxi) aiam
spJeod 8yl yoIul W G0 Ag Ww Gz Ag WW QG JO S9ZIS YlIM SIauunl wopog ¥ doj pue 3oIul W G0
Ag ww zg¢ Ag wWw QG JO S3ZIS YlIM SPNIS [23)S ,SNG, JO PaISISUCD SEM YIOMBLEL) 8y | 'spleoq aul
usamjaqg AJIABD By} Ul Pajlll SBM [O0M X201 321U} W G JO JaAe| v "awel} |83)s paziuealeb ay) jo epis
yoes uo pajunow pieogJsiseld wnsdAB jueisisal sl IWGNG, ¥2IUl Ww Z| jo Jefe| e jo pasudwoo sem
3} oIy ww 7 Ag ybly wiw 0G0°e Ag SpIM WW 0E0'E JO SUOISUBWIP |[BIBA0 pey wajsAs uoniped sy L
‘Jsanbai s jusio

Jod se pslss) sem uswWioads 3y JO SpIS auo AJUC pue [eolIRWWAS sem uawioads ay] ‘Josuods
1s8) 8y} Aq Jepjoy uswioads psull 8}8JoU0d UIYIM pajunow sem uswioads sy} ‘Josuods ayy Aq
pajsanbai sy “EjEp SIyl JO asn ay) papiwiad pey oym pajwi] Auedwo) SNg sem Josuods s8] ay |
‘010z |Mdy £z uo Miojeioge| g3y oy} 1e pawlopad sem weishs uoniued pieogssiseld wnsdAB ngng,
pajensul Ajnj B Uo /861 :ZZ HEd :9/% S8 J0 G UOIOSS Ulm 9OUBPIODDE Ul }S8) SouUelsisal ally v

x2100)d 'ON LHOd3Y LSTL a3y 1C€
8ou8spIne Jse) Liewid Z°g

d¥4 sejnuiw 09 1o} swalsAs [|em spieoq uoiyled pajensul
4 21001d
AlIny Jo uononssuod |esausb sy Joj aauspiaa 1sa) Buiuoddng
S22uU8spIA] 1S9 Alewilid
uonduasaqg uoljoeg ‘ou poday

seouspine jse} jo Arewwins  |L'¢

Vivdad ONILYOddNS €

SUEJINSUO) APEILS Pt 1l
R JUENNSUO) SPEXES PUE 34l

| ONss|"V [-60M/ 1Y ION Hodoy |uswissassy




AU LOD PSS MMM I Ay woopaimaly 3 SOLY 299C 258+ 4 0£60 £08C €58+ :L

wa)sAs ||lem spieoq uoniued ay) smoje abps 9ai) apim W OZ 8y ‘Spim ww Qg 9jewixoidde jo abps
221} |BOILSA B YlIM pa)sa] Sem Wa)sAsS ||lem spieoq uoiued auy ‘/ 1001y JO SouspiAS 1se) 8y} woli4 (g .

‘pesiesdde Ajaanisod si wajshs |jem spieoq uopiued ayj jo ybiey ayy Buionpai jo [esodoud 8y} ‘sousH —
‘19ybiy AjeAnelas aq (im souewiouad Ayubajul Buisol Jo ysu [eljusiod ay) se Jabie| s| eale pasodxs aJy
3U] UDYM SNOJBUO SJOW B 0} PaLUSSP SI SIYL “HSK JO [BAS] paonpal Jo Je|iwis e juasald 0] paispisuod
s1 yBiay paonpas yim wejshs ||lem spieoq uopiued pasodoid ay) "ubly ww 0g0'c Ag apim Ww 0£0'e
alem /1D0LY Ul pequosep pue pajse) Se WajsAs ||em spieoq uoniued sy Jo suoisuswip [[ejeno 8yl (e

"J8B1 :ZZ Ued 9/ Sg JO G UOROaS 0 BLB)IO uole|nsul pue Ajubsiul selnuiw 9g pauysies
welshs uonued pieoqueiseld wnsdAB NGNg, paleinsul AN 8yl 21001y JO S2USpIAS 1S8) Buy} WOl
UoIssnosiq

ww Q'L x0sx00lL
ww 09 oo Wwi0L9 ‘ wg = ybleH > W g'g
ww z'L X086 X6

wwo'L xege xool

ww 6§ J/0 WU 019 WGg = WbIBH > W gy =
Wi 0'L X 0G X G/
wul G 0w QLY W Q'L XZe X G/ wey = wWheH> w4
wiwl 0t J/oww QL9 W GG'0 X €€ X 05 we = ubeH>weg
22UBMO||B uoIsuedxg Buioeds spmig (1L x 4 x ) sezis pms 03 dn jybBie

swiaishs |jem spieoq uopiued jo Jybiay pasodolid ay) 10j SpNIs JO SAZIS - | 8|geL

‘| B|gBL Ul UMOYS BIe spnis
j0 sazis pesodoid ay) pue ybiy w g 03 dn aq Aew swalsAs ||em spieoq uopiped pajensul Ajny auy (@
pue ‘pasn aq Aew Ajisuap Jaybiy yum joomyoos (p
‘pasn ag Aew sjpuueyd |a8)s G/zS epelb jo puelg saneussye (o
‘yIpim Ul papualxa ag Aews walsAs ||em spieoq uoniued syl (g
qubisy ul pasealosp aq Aeul walsAs j|em spieoq uonied sy (e
'SUORELIEA BUIMO]|0) 3L} UM /861
22 Hed 9.1 Sg 40 G uonoas 0} 1oadsal yim uoneinsul pue Ajubsjul seinuiw 09 jo souewouSd aouE)sisal o

ally e spinold few sweisAs |lem spieoq uoniued psiejnsul Ajjny pesodold syl ZLD0LY Ul paquosep

pue pajsal auo au) 0} Jejiwis A|eoiseq ale sweisAs ||em spieoq uonided peaiensul Ajny pesodoid ayj ™

jesodoig

/861 :2CZ Hed ‘9/F S§ 40 G Uoo8S 0} Josdsal
yum uonensul pue Aubajul senuiw 09 J0) SWwejsAs |jem spieoq uoniped psjeinsul Ajin4  L'p

NOISSNOSIA B TVSOdOdd ¥

sjueNnsuo) apeae4 pue o —
I WEjnsuo) Ipeey pue

[ @NSS| VW |-40M/ 1Y ON loday |Uuswssassy ‘ i’?d’




AULLOD PSI MMM M AUuoo'peigaly 3 G019 T99C €58+ 4 0£60 08T 258+ 'L

s| |lesodold saoge ay) pue suonesiipow ayl Alnsnl 0] pasn si WalsAs ||[em spieoq uoljued paise) auy)
Aq paAsIyoe 2,0 JO UNLIBAD oUBLWIOLad ‘SUORIPPE U| "9|gelS 8¢ 0} pawsap ale W 0} dn jybiay ypm
swa)sAs ||em spieoq uoiued pasodold sy 1ey) SS0USPIAS }S8) @A0QE BU] WOJ) 8A8||ag O} 8|qeuoses.
sI ) ‘mo| AjeAnejal s aoe) pasadxaun au) Je papiodal ainjesadws) ayj pue juedyiubis jou si swalsAs
[lem spieoq uomiped paise} aul Jo suonposlep paplodal 8y ‘uoluido Jno uj ‘paise) se pabueyoun
ueLwal Aew spnis JO $8ZIs ay) ‘W { 0} dn swalsAs |lem spleoq uoniued jo wbiey pesodoid sy Jo4
‘sanuiw Qg Jo pouad Bupesy e Jsye 9, 08
Uey} §S3| SEM /D0 LY Ul paquUosap pue palsa) Se WalsAs ||em spleog uoilibed Jo spis pasodxaun auy)
J0 asu ainjeladwsa) Wnwixew ay| "ssjnuiw 09 lo pouad Bunesy syl Buunp ww Qg Sem wWalsAs ||em
spieoq uojied ay) Jo UOO3)ap WNWIXEW 3y} ‘L1 D0LY JO S90USpIAS 18] 8U) WOl palapisuoo aq
0] SI0}0B} [B21J1I0 BY} 2Je uoieInp 18} 8y} jJnoybnouy) yiomaluel) sy} yjim JOBjUI paulewal ag 0} spJeoq
ayj Jo Ajjige sy} pue wajsAs ay} Jo Uoioalep Ul 8seasoul [eluajod ay) ‘sweishs |[em spieoqd uoliued
jo ybBiay ul eseatoul ay) Buifsnl uj -} ||geL Ul UMOYS Ble spnis jo sazis pasodoid ay) pue ybiy
w g o) dn paseasoul 8q Aew swa)shs ||lem spieoq uoniped pajeinsul Ajjnj pasodold ayy jo ybiay syl (=

‘pasieldde Ajaniisod
si fisusp Jaybiy yum [oomyool NENG, 10 asn ay] ‘edfjojoid paissl ayl Aq paaaiyde aosueulopad
90UBJSISal 21l 3Y) Joaye Ajasianpe 0} pajoadxa jou si Aysuap Jaybiy yiim [0om201 JO 8sn 8y} ‘palse)
se pabueyoun sulewal [0OMYO0I JO SSBUNDIYY BU} YIAA ‘WSISAS ||lem spieoq uoniued JO 3Jomswel)
8y} JO ANABD BU} UIYIIM Pa||l} |OOMMO0. JO SSBUNDIY] BU) U spuadsep Ajulew we)sAs ||[em spieoq uoniued
8y} Jo souewlopad uonejnsul sy} ‘eousuadxe Jno wol4 ‘pasn aq Aew Aysusp Jaybiy yium |0omx320l
JWENS, 1y} pasodoud si j| ‘waisAs |lem spieoq uojied jo dJomewels su} 4o AlIABD By} ul pajjy sem
E1»'-|1r‘5>'l 09 Jo Ajisuap yym joomO0L NGNS, MOIU} Wi QG JO Jake| e 21001y JO 2ouUSpIAS Is8) 8y} wold (P

‘adfjojoud
paisel sy} Aq pensiyoe soueuloped SouBlSISa) BJ) By} SPIEMO} Josye |ejuswilep Aue aaey o}
pajoadxs jou si [esodoid anoge ay) ‘eiojaiay] ‘paise} se pabueyoun ulewsl S|SUUBYD |88]S JO S8ZIS
ayj jey} pepiroid ‘paysa) se Jejiwis aq 0} pejoadxe S| S|puUUBYD |98 JO pueliq Juasayip Buisn swaejsAs
[lem spieoq uoniped Jo UoiIO3|}ap By} ‘DousH ‘puelq sy} Jo ssajpiebal awes auyy aq [IMm [@a1s Jo adhy
awles ay} Jo saadoid |eusjew jey) joadxs 0} 3|qeuoseal s )| |99)s G/gS opelb aie spnis sy 1ey)
pepiroid ‘pasn aq Aew spnis [93]s JO puelq SAIBUISYY "3OIU} WW ¢§'0 Ag ww gz Ag Wi Qg Jo sazis
Yum siauunl woyoq g doj pue o1y} wWw 660 Ag ww gg Ag W 0g Jo S8zIs Ylim Spnis [99)s ,SNg, 40

pelsISuoD Sem /L O0 LY Ul pequIssp pue pajse) Se WajsAs ||em spieog uoniued ay) jo yomawel ayl (o

‘adAjojoid pa)ss) ay) se awes ay) aq ||Bys swalsAs |[em spieoq uoniued sy} JO S|ielep UORONIISUoD
pue Buixiy Jayjo || ‘paulejuiew aq o} pajoadxa S| YIpIm Ul UOISUSIXa UM SWIS)sAs [jem spieoq uonided
pasodoid 8y} Jo souewlopad SJUBISISa) 2l SU) 'Si0jaiay ] "UOIONJISUOD SNONUNUOD B S| WalsAs

llem spieoq uonied syl Jeyl aiejnwis o} pasn si yolym ‘uonipuod Buneay auy) Jepun Aj@al) wioep o}

SJUENINSUO) IPEIES PUE 24
- e e rsu) pesey pue g

| ©NsS|"V [-40M/ 1Y "ON Loday JusuLIssassy /’ !




AYLUC DN MMM I JUwospaigaly i3 S0L9 299C €58+ 4 0E60 LOBE €58+ -1

asealoul 2y} Yoy ww 'L Ag ww 06 Aq dasp ww Qo pue ¥oiyl ww z'| Ag ww og Ag desp ww G/ Jo
$9ZIS Uym sJe spnis pasodoud sy} ‘[esodoud sy uj ‘uonos|ep pajoadxe syl eonpal 0] Se 0S pasesloul
8q |[eys spnis 8y} Jo sazis 8y} Jey} paysabbns s )i ‘alojesayl ‘ww 09¢ = [06 X L(€/9)] S! yolum
‘uoljosliep paplooal syl sewi onel ybiay ay) jo aienbs sy} SI Sphis 8U} JO S8ZIS SWES 8U} JO 8sn au)
uo paseq uolda|jap Paje|NJIED Ay} ‘W g 0} dn swalsAs |lem spieoq uoliued jo 1ybiay pesodoid ay) o4
‘Buneay Japun uolsuedxa

SPniS 10} SLLOOJ MO||E 0) SE 0S pajelodiooul 8Q 0] 30UBMO||B WW GG 1SE3) je Jo uoisuedxa ajenbape
aq |[eys a8y} ‘pasesaloul aie spnis au} jo Jybiay au} se ‘os|y "pajsa) S alUes 8y} ulewsal ||eys spnis
ay} jo Buixy Jejewuad sy Wbisy paisnbal ay) Joj S|gEIS UlBWSL ||IM SWa)SAS [|em spieoq uoled
pasodoid au} yeyy Al si i ‘spnis Jabuous Jo asn sy} YIM ‘€00 = (W 0S0'E / Wl 06) Sem Yolym
‘21001 Ul se wa)shs pa)ss) ayj JO ones ueds sy UBY) SS| YoNW aJe YdIym ‘9000 = (Ww 005'S
/ Ww G¢g) pue 600'0 = (Ww Q0G'S / Wi 8) die swajshs pajoipaid sy} jo soles ueds syl £LO0LY
Ul pequUosSep pue palssl auUo 3y} UeYl SS8| SI Yyoiym ‘Ajaaioedsal Wi GE pue ww g ajewixoidde
s1 spnys Jabie| Buisn swashs |jlem spieoq uopined ybly ww g'g pasodoid ay) jo uonosysp pajoipaid
ay| ‘|euibuo sy} jo Aj@Anoadsal sawl} g pue sawp g} Aj9jewixoidde s| yydep ||BJSAO JO Ssealoul
ay) pue |euibuo ay) jo AjsAloadsal sewl g pue s} 9 Jnoge S| Biuaul JO JUSWowW Y} Ul Sesoul
ay) Moy ww 0’1 Aq ww ze Ag desp ww QoL pue MoIyl wuwl 'L Ag ww og Ag deap wuw g/ Jo sazis
yum ale spnis pasodoud ay) ‘(esodoid ayj U] ‘uoioS|}ap paldadxs By 8dNpal 0} SB 0S pasealoul ag
lleys spnjs ay) Jo sazis 3y} jey) paysabbns sty ‘alojaiay L ‘ww €0€ = [06 X ,(€/5°G)] S! Y2Ium ‘uonoaysp
paplooal 8y} sawl} onel ybiay eyl Jo alenbs syl s SpNIS 8uj JO S8ZIS SWES |} JO 8sn 8y} uo
paseq uonosyep pale|nojed ayl ‘W g'g o1 dn swalsAs ||em spiecq uonined o ybisy pasodold ay) Jo4
‘adA10104d paysal auy) Ag panaiyoe souewiouad aouelsisal alll syl

SPJEMO] 10848 |BlUSLLLIBP aABY 0] paloadxa Jou i W G 0} dn swa)sAs |lem spieog uoniped jo ybisy
oy} Buisesuoul jo [esodouid ay) ‘sousuadxa Jno wol4 ‘Bunesy Jepun ucisuedxs Spnys Joj SWOOI MO||B
0} sk os pejeliodiodul aq 0} SJUBMO||E WL Gi7 1SES| JB JO uoisuedxa sjenbape aq |leys aay) ‘pasesloul
ale spnms ay} jo wbisy ay) se ‘os|y ‘peise) Se swes au) ulewsal ||eys spnis ayj jo Buixy Jejewiad
ayl ‘wbisy pasinbas ay) Jo} a|gelS UBWASY ||IM SLWIS)SAS [|[BM spieoq uoniied pesodoud sy 1eus Al
S| )l ‘spnjs JebBuouss Jo Bsn a8y} YIM ‘€00 = (WW 0GOS / WW 06) SBM YoIym ‘21LDO0LY Ul se wejshs
pajse) ay) Jo onel ueds auy) UBY) SS9 Yonw St Yyoiym ‘100 = (Wl 00S'y / Wi Gi) si weisks pajoipesd
8y} joones ueds ay| /L O0LY Ul pagLIOSap pue Pajsa) SUO By} UBY} SSI| SI YoIyM ‘W G ajewixoidde
sI spnys Jabue| Buisn swajshs |lem spieoq uoiped ybiy ww 'y pesodoid ayj jo uonosyep pajoipald
ay] ‘jeuibuo ayj jo ssw G'L Alvjewixoidde si yidap |[eioA0 Jo aseasoul sy} pue [euiblo ay; jo sawi
G’y Inoge s BlUSU| JO JUSWOW BY} Ul 3sealoul 8y} Molyl ww Q'L Ag ww z¢ Aq desp ww g/ Jo sazis
Uim ase sprys pasodoud sy} ‘lesodoid sy} uj ‘uonosep pajoadxe oy} sonpal 0} SE 0S pasealoul aq
lleys spnis au} 40 sazis ayj jey) pajsabbns si 3l ‘aiojesey L "ww £0Z = [06 X ,(€/5¥)] S Yoym ‘uonosysp
paplooal 8y} sswi ones ybisy sy} jo sienbs ay) sI spnis 8y} JO S8zIS SWES 8Y} JO 8sn 8yl uo
peseq uoioaliep paje|nojeo sy} ‘W G 'y 0) dn swialsAs |[em spieoq uopiued Jo jybisy pesodoid au) Jo4
‘pesieidde Ajaalisod ag 0] palapisuod

SUEJ NS0 IPEIE4 DUt 2l
6 J0 /£ abpy i Ly j
| 8nss| "V 1-60MZ 1Y "ON Hodsy juswssassy I ad,




AULUOD PSS MMM LM JUoopaipaly 3 SOL9 €99C 258+ 4 0£60 £08C 248+ 'L

‘Jayng asuewloyad SAIIBAISSUOD UIM /86| ZZ Led 9/
S JO G UoioSS Jo eLSID uonensul pue Aubsjul seynuiw g Ises) Je Aysies o} pejoadxe aie swelshs
|lem spieoq uonipued pejgnsul 8yl ‘| S|ge] Ul UMOYS SB SPN}s JO 8sn 8yl yim w g o) dn paseatoul
aq Aew swajshs ||lem spieoq uonued psiejnsul Any pasodoid sy jo wbiey syl ‘Apusnbasuo)
‘Bunesy Jepun uoisuedxa spnjs 1o} SWOOJ MOJE O} SB 0S pajeiodiodul 8q 0} SOUBMO|E W (9 }ses| je
o uoisuedxa sjenbape aq |jeys siay} ‘pasesloul ale spnis ayy jo Jybiay sy} se ‘os|y ‘pajse) se sules
8y} ulewsal |jeys spnys ay} Jo Buixy Jaydwiad sy Jubiay paJinbal sy 1o} 3|gelS UIBLIB) [|IM SWB)sAS
llem spleoq uoniped pasodoud ayj jey; Ay si 3 ‘spnys Jebuos Jo 8sn syl YA ‘€00 = (ww pso's /
Ww 0B) SeM Uoium '/ D0LY Ul se Wa)sAs pajsa) ay) 4o oijel ueds ay) Uey) SS8| yonw aJe yolym ‘s0o’o
= (Ww ppO'9 / Ww pg) pue 800°0 = (Ww pOO'9 / WwW gf) ale swajshs pajoipaid ay; jo sones ueds
ayl "Z1D0LY Ul paquossp pue pajsa} sUO aY} UeY) SS9 SI Yoiym ‘AjpAjoadsal W O pue Wuw gy
ejewixoidde s| spnis Jsbie| Buisn swajshs jjem spieoq uoniued ybiy ww g pesodold ay} Jo uoidsep
psjolpaid ay| ‘jeuiBuo sy jo Aj@Ajosdsal sawp z pue sswi gL Aelewixoidde s ydep |jeieao

10 @seauoul 8y} pue |eulbuo ay) jo AjaAioadsal sswi Z| pue SSWi} G°/ JN0gE SI BILSUI JO JUSLLOLW ) Ul

SJUeINSUO) apLIES Uik 2il4

6 10 8 @bpd

[ ©NSS| W |-60MZ LY "ON loday |usuwssassy (‘ EF?&




AU LIOD PRSI MMM M Yuwod'paigall 3 G019 T99C ¢58+ 0E60 LOBC €58+ -L

- yodai jo pug -

pajiwi sjueynsuo) spede4 pajwi] sjueynsuo? apeded

1uswdojaaaq Buuesuibug yoleasey Juswdojanag bBuussuibuz yoieesay

ainjeubig pazuouiny ainjeubig pazuoyiny

(3414) IMHI ‘Bum-leS NINA 1d 4| N -4 378 1a
.,_yr--Lxﬂw'l& ) (

:Aq pamairay :Ag Juswssassy

S3IIMOLVNDIS 8

‘SuonEoyIpOW pue Juswabpluge JUSWWOD JNoYIM

‘In} Ul Josuods syl Ag psonpoidal ag Ajuo Aew pue psiss} (s)uswioads syl o} saleal Ajuo podas siyl
‘pabueyo usag pey pouyew |esieidde

8l 9sED Ul JUsLWSSassE siU) apasiadns 0} JUbL sy} pansesal Alojeloge| sy ‘Juswdojaasp Japun si poylaw
|esiesdde ey} 82uIg "8WBYDS UoREdLILSD 10 [eAcidde ‘sjuswesiopus Jayjo Aue Japun paacidde sijonpoid
a1 18y} Jajul Jj@s]l AQ 10U S80p PUE PasSSesSE UsWIoads suj 0] AU sele|el JUBLISSSSSE SIY| JUBLISSasse
SIy} s1eplieAul [|im jonpoud jo uoneoyads auyy ul sebueud Auy ‘uoluido pessaidxe ue JsAo @ouspedaid
@) 0} pauwlasp Si BJep }s8} [BN}OB 20UIS pa)ss} Ajusnbasgns S UOONIISUOD PESSSSE au) JI pSjepl|eAul

2q M Juswissasse ay | ‘paliddns uonewloul 8y} pue aoualiadxe ‘Bjep }S8) U paseq S| JUBWISSISSE SIy |

ALIAINVA L

JUBLUSSSSSE BU} MEIPYIM

0} Aoyine Buissesse ay; yse 0} @216 am uonewoul yons Aue jo aieme awooaq Ajjusnbasgns am j|
‘JUSLUSSSSSE SIY] JO SUOISN|OUOD BU} 1oae p|nod Jey) ucheuwlojul AUE JO SIEME JOU aJe SpA

‘apew Buieq sI JUSLUSSaSSE By} YoIym Jsuiebe piepuels au) 0} 18] Jayioue Jo 1oslgns syl

3¢ 24nJoN.Is Jo JusWa|S JO Jusuodwod sy} pjNoYs UoIB|NOIID LWOJ) JUSLISSSSSE SIY) melpulim o) salbe app
‘apew Bulaq sI Juswssasse sy} Yaiym JsuleBbe piepue)s au 0} 188} JaYloue o}

pajoslgns ussqg abpajmouy 1no o} Jou sey ‘pamsinal Buiaq podai 1s9) au) Jo 103[gns sy} S1 YDIYM ‘BInjonIls

JO sjuswse|® Jo sjusuodwod ‘sjeusiew ayl 1eyl wuyuod ‘pajiwl] sieusiely Buipjing uolun BUIYD ‘S

ANVOIlddV A8 NOILVYEVI1O3d 9

"L861 ZTZ HWed 9.1 S JO G Uonoas 0) Joadsal yim uone|nsul pue Aubsiul sejnuiw 09
40 souewlopad soue)sisal auy e apinoid Aew swa)sAs ||em splieoq uoniued pajeinsul Ajjny pesodoid sy
¥ UOIJOSS Ul paqlIosep SE paljipow pue /L D0LY Ul pequasep
pue pajse) se uswioads ay) uo paseq ale swalsAs ||lem spieoq uopiued peieinsul Ajiny pesodoid ay
NOISNTONOD ¢
R S)UE)NSUO) IpIRS Pt 24
| ©Nss| ¥ [-603/1Y 'ON loday Jusuissassy




%D Research Engineering Development Facade Consultants Limited
R AEAAREE R AR

Fire and Facade (onsultants DD134, Lung Kwu Tan, Tuen Mun, N.T., Hong Kong Page 1 of 1

China Union Building Materials Limited

G/F, 619 Reclamation Street,

Mongkok, Kowloon, Hong Kong

Date: 25 January 2021 Our Ref: R2TA21-TA

TO WHOM IT MAY CONCERN

Re: Assessment Report no. R17K09-1A Issue 1 — Fire Resistance Performance of Fully Insulated

Partition Boards Wall Systems with respect to 60 Minutes Integrity and Insulation with respect to

Section 5 of BS 476: Part 22: 1987
The RED assessment report no. R17K09-1A_Issue 1 was issued on 8 August 2018 and expired on

5 December 2020. The specification and interpretation of test methods are the subject of ongoing
development and refinement. Changes in associated legislation may also occur. Whilst RED has conducted a
review of the procedures adopted for the supporting data to ensure they are consistent with current practices,
the assessment report no. R17K0?-1A_Issue 1 has been reviewed and found satisfactory.

It has been confirmed by China Union Building Materials Limited that there have been no changes to the
material specifications and methods of construction considered in the original appraisal of assessment report
no. R17K0%-1A_lssue 1.

Therefore, it is recommended that the assessment report no. R17K09-1A_Issue 1 is valid until 24 January

2023 and another review shall be undertaken by 23 January 2023.

Yours Sincerely,

Assessment by: Reviewed by:

g
Dr. SZE Lip—l{it Ir Dr. YUEN Sai-wing, MHKIE (Fire)
Authorized Signature Authorized Signature
Research Engineering Development Research Engineering Development
Facade Consultants Limited Facade Consultants Limited

This document is confidential and remains the property of RED. If contradictory data or any related evidence becomes
available to RED, the assessment will be unconditionally withdrawn and the sponsor will be notified. This document 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: fire@red.com.hk W: www.red.com.hk



CUSTOMER NAME:
ADDRESS:

Sample Name
Product Specification
Manufaciurer

Buyer

Material and Mark

TEST REPORT

No. : $ziNf9o7o10650sC [l
Date: Aug 05, 2619 '
Page: 1of 4

ZHACQING BEIJING NEW BUILDING MATERIAL PUBLIC CGO., LTD
JINTAQ INDUSTRIAL PARK, JINLI, GAOYAO, GUANGDONG
PROVINCE

BNBM FIRE-RESISTANT GYPSUM BOARD

2440X1220X12MM
ZHAOQING BELIING NEW BUILDING MATERIAL PUBLIC CO., LTD

DEALERS
GYPSUM

Above information and samiple(s) wasfwere submitted and confirmed by the client. SGS, however,

aSSUMes NG responsi
information provided

SGS Ref. Ne.
Date of Receipi
Testing Start Date
Tesling End Dale

Test result(s)

Signed for

ibility o verify the accuracy, adequacy and completeness of the sample
by client.

EREREAF LA LL

XMIN1SO701735CCM
Jut 23, 2618

Jul 23, 2018

Aug 05, 2018

For further details, please refer to the following page(s)
{tnless otherwise stated the results shown in this test report refer only o
the sample(s) tested)

SGS-C3TC Standards Technical

Services Co., Lid. 8h
Testing Center

Helen Xbﬁ

enzhen Branch

Heien Xiong
Authorized signatory
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TEST REPORT

No. : SZIN1%07010650S5C
Date : Aug 05, 2019
Page: 2of 4

Summary of test resulis:

(Average value)

EN 520:2004 +A1.
2009
Requirements
Test Test
No © Testitems {Type F, Other Conclusions
methods restults
thickness - Nominal
board thickness
12mmPote)
EN 520:2004 Ave,:
1 Density +A1-2009 / 0.8%10° /
section 5,11 kgfm®
Ave.;
Transverse Avez202 N 306N
directi Individualz182 N Min Pass
vidualz :
Flexura! rection EN 520:2004 At 209N
2 1 breaking +A1-2009
oad Ave.:
oa ction 5.
Longitudinal | 2°€1O" 57 Ave.2516 N 574N o
ass
direction Individualz485 N Min:
567N

Note: The nominal board thickness is declared by'client,
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1. Density
Test Method:
EN 520:2004 +A1-2009 Gypsum plasterboards - Definitions, requirements and test methods-section

TEST REPORT

No. : SZIN13070108505C
Bate : Aug (5, 2019
Page: 3of 4

5.11 Specimens: gypsum board, 400mmx300mm=12.5mm, 6pcs

Test Result:

Specimens

identification No.

Density
{(x10%kgim3)

0.8 0.8 0.8 0.8 0.8

0.8

Arithmetic mean
of the density
(»10%g/m3)

0.8

2. Flexural breaking load

Test Method:

EN 520:2004 +A1-2008 Gypsum plasterboards - Definitions, requirements and test methods-section

5.7 Specimens: gypsum board, 400mm»300mmx=12.5mm, 8pcs, 3pcs Transverse direction and 3pcs

Longitudinal divection

Loading Rate: 250N/min

Spain; 350mm
Test Reguli:

Flexural breaking load

Test item Test resuits
Ave.: 306N
Transverse direction .
Min: 292N
) ) Ave.; 574N
Longitudinal direction .
Min: 567N
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TEST REPORT

No. : SZIN19070106505C
Date : Aug 05, 2019
Page: 4of 4

Specimen photograph:

Appendix information:

S N T

The above lests were carried out by SGS-CSTC Standards Technical Services Co., Ltd. Xiamen

Branch.

WEI LA kb End Of reportﬁﬁ-*\h\***
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TEST REPORT

No. : SZIN13070106455C
Date : Aug 05, 2019
Page: 1of 3

CUSTOMER NAME: ZHAOQING BEIJING NEW BUILDING MATERIAL PUBLIC CG,, LTD

ADDRESS: JINTAO INDUSTRIAL PARK, JINLI, GAGYAQ, GUANGDONG
PROVINCE

Sample Name : BNBM FIRE-RESISTANT GYPSUM BOARD

Product Specification . 2440X1220X12MM

Manufacturer ; ZHACQING BEIJING NEW BUILDING MATERIAL PUBLIC CO., LTD

Buyer . DEALERS

Material and Mark o GYPSUM

Above information and sample(s) was/were submitied and confirmed by the ¢liept. 8GS, however,
assumes no responsibility fo verify the accuracy, adeqguacy and completeness of the sample
information provided by client,

Ehkddkkwidk

Date of Receipt D Jut 23, 2019

Tesiing Start Date Do Jul 23, 2019

Testing End Date © Aug 05, 2018

Test resuli(s) . For further details, please refer o the foliowing page(s)

(Unless otherwise stated the results shown in this test report refer oniy to
the sample(s) tested)

Signed for

SG8-CSTC Standards Technical
Services Co., Lid. Shenzhen Branch
Testing Center

Helen Xfi‘j

Helen Xiong
Authorized signatory
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TEST REPORT

No. : SZiIN19070106455C
Bate : Aug 05, 2019
Page: 2of 3

Summaty of Results:

No, Tesl ltem Test Method Result Conclusion
1 Width EN 520:2004+A%1:2009 section 5.2 1218mm Pass
2 Length EN 520:2004+A1:2009 section 5.3 243Tmm Pass
3 Thickness | EN 520:2004+A1:2009 section 5.4 12.4mm Pass

Nale:

Pass ;. Meet the requirements;

Fail : Does not meet the requirements;

{  Not Appiy to the judgment.

Originat Sample Photo:

Sample A
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1. Test item: Widlh

TEST REPORT

No. © SZINT9070106455C
Bate : Aug 05, 2019
Page: 3o0of 3

Sample Description: See photo
Test Method: EN 520:2004+A1,2009 section 5.2

Tasi Result:
Reguirement in EN 520;2004+A1;2008 ,
Test ltem Test Result Conclusion
section 4.8.2.1
Width 1218mm 1220mm folerance ~-dmm~0mm Pass

2. Test item: Length

Sample Description: See photo
Test Method: EN 520:2004+A1.2009 section 5.3

Test Resull:

Requirement in EN 520:2004+A1:2009
Test ftem Test Result ] Conclusion
section 4.9.2.2
Length 2437mm 2440rom tolerance -5mm~0mm Pass

3. Test item: Thickness
Sample Description: See photo
Test Method: EN 520:2004+A1:2009 seclion 5.4

Test Result:

Requirement in EN 520:2004+A1:2009 .

Tesi item Test Result ) Conclusion
section 4.9.2.3
Thickness 12.4mm 12.0mm tolerance -0.5mm~0.5mm Pass
I e End of fepOﬂ.M K hkdd
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Client Ref. :
Report No. o G243755T244042(1)

FUGRO TECHNICAL SERVICES LIMITED
Fugro Develapment Centre

5 Lok Yi Street, Tai Lam

Tuen Mun, NT

Hong Kong

Page 1 of 1

REPORT ON DETERMINATION OF SURFACE HARDNESS OF PLASTERBOARD

Information Supplied by Client

Client AL ERE AR EIR A E

Beijing New Building Materials Public Limited Company
Project ¢ TESTING OF PLASTERBOARD
Sample Description it R 5 W

Type: Type F

Fire-Resistant Gypsum Board

Brand Name: #gi# BMNEM

Nominal Size : 2440 x 1220 x 12 mm
Laboratory Information

Lab. Sample 1.D. 1 3T244042/15A-15C
Date Received ;17 June 2024
Date Test Started ;06 August 2024
Date Test Completed : 06 August 2024
Test Method : BS EN 520, Clause 5.12
| I
Test Results C/ Sl M
Lab Diameter of | Awverage of
: the coloured | the Diameter
Sampla Lo, impact {mm) {mm})
ST244042M15A 18
500mm
ST244042M158 15 17.33
5T24404215C 19 !
h-\ |
Test Sample
Remarks : 1.) The test resulis relate only to the samples tested.

2.) The results apply to the sample as received.

Checked by : _A—_;{)_‘L pate: | L AUG 20 conified by :

. Date: 17 AUG 204

Ng Shu Shing Chris
Assistant Manager (Product Testing Laboratory)

“*End of Report™

The Copynghl of 1he topo s owned by Fugro Tochencal Soraces Limilid  Thes repon-shall ndd b foproeced excep! in

T+852 2450 8233 | F +B52.2450 6138 | E matlabi@fugro.com | W fugro.com
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FUGRO TECHNICAL SERVICES LIMITED
Fugro Development Centre

5 Lok Yi Street, Taj Lam

Tuen Mun, NT

Hong Kong

00 O 0 A0

Client Ref.
Report No.

= Page 1 of 1
(G243755T244042(3)

REPORT ON DETERMINATION OF WATER ABSORPTION OF
PLASTERBOARD

Information Supplied by Client

Client

Project
Sample Description

AR R aIRA A

Beijing New Building Materials Public Limited Company
TESTING OF PLASTERBOARD

i KRR TR W AR

Type : Type F

Fire-Resistant Gypsum Board

Brand Name: fgf#f  BNBM

Nominal Size : 2440 x 1220 x 12 mm

Laboratory Information

Lab. Sample |.D. 5T244041/5-6
Date Received 17 June 2024
Date Test Started 01 August 2024
Date Test Completed 01 August 2024
Test Method BS EN 520, Clause 5.9.1 and 5.9.2
Test Results
Length of Width of Thickness of Weight of .
Sa n:;t;'l 5 Sample Sample Sample Sample Waber ':;EGFF'IIDH
- (mm) {mm) (mm) (g)
Befora Taest 20023 200.18 12.44 32477
5T244042/5 oy = 28.0
2r in waler
239C for 2 hours 200.24 200.21 12.46 451.04
Before Test 200.80 200,65 12.40 330.10
ST244042/6 278
After in water
939C for 2 hours 200.81 200.59 12.41 457 43
Remarks : 1.} The test results relate only to the samples tested,

Checked by M)UL/ ' Date 12 AUG 2024 Certified by :

2.} The results apply to the sample as received.

Date - 12 AUG 204

g Shu Shing Chris
Assistant Manager (Product Testing Laboratory)

**End of Report**

Thi copyright of ihis repodt i oamed by Fugro Technacal Sarnces Limitog) This fepor shall nol B reproduced sxcepl o il

T +852 2450 8233 | F +B852 2450 6138 | E matlab@fugro.com | W fugro.com GEHGIAL
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Client Ref. Do

Report No.

G243755T244042(4)

FUGRO TECHNICAL SERVICES LIMITED
Fugre Development Centre

5 Lok ¥i Street; Tai Lam

Tuen Mun, NT

Page

Hong Kong

REPORT ON THE DETERMINATION OF SQUARENESS OF GYPSUM BOARD

Information Supplied by Client

Client

Project

Sample Description

DAL R EIRAR
Beijing New Building Materials Public Limited Company
TESTING OF PLASTERBOARD

i K AL B
Type : Type F

Fire-Resistant Gypsum Board
Brand Name: [iif# BNBM

Nominal Size : 2440 x 1220 x 12 mm

Laboratory Information

Lab. Sample 1.D.
Date Received
Date Test Started

Date Test Completed

Test Method

Test Results

5T244041/7-9

17 June 2024

02 August 2024

02 August 2024

BS EN 520 : 2004 + A1 ; 2009, Clause 5.5

Distance (mm) Squareness (millimetres per metre) BSEN
Lab. Requirement /
Sample |.D. Al A2 w Half Sum Half Difference Squareness
(mm/m)
ST244042/7 14 1.7 1219 1.276 0.111
5T244042/8 1.5 1.3 1218 1.133 -0.057 <25
5T244042/9 1.5 1.8 1216 1.332 0.132
Note: 1) Half sum =Al+A2/2W
2.) Half difference = A2 - Al / 2W
Remarks : 1.} The tesl results relate only lo the samples tested.
2.) The results apply o the sample as received.

Checked by : MDH&: 12 AUG 2024 Certified by : Au Date : 17 AUG 1024

39 Shu Shing

Shiis

Assistant Manager (Product Testing Laboratory)

**End of Report**

Tha cogrymgih ol s fepart s owied by Fugro Tochrical Soraces Lamiled Ths roparn shall nod e feproduced excepl in il

T +852 2450 8233 | F +852 2450 5138 | E matlab@{ugro.com | W iugro.com

GENGLUE1Y




Fugro Development Centre
5 Lok ¥i Street, Tai Lam
Tuen Mun, NT

Hong Kong

[i GRO FUGRO TECHNICAL SERVICES LIMITED

T 0 R0 O

Client Ref. s
Repori No. ;. G243755T244042(5)

Page 1 of 1

REPORT ON THE DETERMINATION OF TAPER PROFILE (TAPER DEPTH)
OF GYPSUM BOARD

Information Supplied by Client

Client s ACET R R IR

Beijing New Building Materials Public Limited Company
Project . TESTING OF PLASTERBOARD 2
Sample Description @ il KGO EH

Type : Type F

Fire-Resistant Gypsum Board
Brand Name: {illi# BNBM
Mominal Size : 2440 x 1220 x 12 mm

Laboratory Information

Lab. Sample |.D. : ST244042/7-9

Date Received 17 June 2024

Date Test Started 02 August 2024 1
Date Test Completed : 02 August 2024

Test Method : BS EN 520 : 2004 + A1 : 2009, Clause 5.6.2

Test Results

Measurement of Taper Depth (mm)
Lab. Sample 1.D. BS EN Requirement
1 2
ST244042/7 1.92 267
5T244042/8 1.97 2.26 0.6-2.5 mm
5T244042/9 2.09 2.00
Remarks : 1.) The test results relate only to the samples tested.

2.) The results apply to the sample as received.

Checked by : Mﬂam .12 AUG 2008 certified by : /“Cﬁ Date - 17 AUG 2024

“Ng Shu Shing Chris
Assistant Manager (Product Testing Laboratory)
"End of Report*™*

The copyrighl ol this repart is ewned by Fugro Technical Services Lamilad, This repotl shall nol ba reproducsd axcapl in full

T +852 2450 8233 | F +852 2450 6138 | E matlab@fugro.com | W fugro.com GENTLTNE
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Client Ref. 1 -
Report No.

G243755T244042(8)

FUGRO TECHNICAL SERVICES LIMITED
Fugro Development Centre

5 Lok Yi Street, Tal Lam

Tuen Mun, MNT

Hong Kong

Page 1 of 1

REPORT ON THE DETERMINATION OF TAPER PROFILE

(TAPER WIDTH) OF GYPSUM BOARD

Information Supplied by Client

2.) The results apply to the sample as received.

Checked by : /ﬂ 0.8 /Spate: |2 AUG 2024

Certified by : .

Client A EE A R H IR A
Beijing New Building Materials 2
Public Limited Company
Project TESTING OF PLASTERBOARD
Sample Description A TSR i
Type : Type F
Fire-Resistant Gypsum Board
Brand Name: {ii#% BNBM
Mominal Size : 2440 x 1220 x 12 mm
Laboratory Information
Lab. Sample |.D. ST244042/7-9 1
Date Received 17 June 2024
Date Test Started 02 August 2024
Date Test Completed 02 August 2024
Test Method BS EN 520 : 2004 + A1 : 2009, Clause 5.6.1
Test Results
Measurement of Taper Width (mm)
Lab. Sample 1.D. BS EN Requirement
1 2
ST244042/7 53 49
5T244042/8 52 51 40 - B0 mm
ST244042/9 51 53
Remarks : 1.) The test results relate only to the samples tested.

,fi);\q Date - 12 AUG 1024

Na Shu Shing Chris

Assistant Manager (Product Testing Laboratory)

“*End of Report™

Tha copynght ol (s fepan is owhnd by Fogro Techncsl Sericed Linmbed. Thig repor hodl not g feproceced gacepl in full

T +852 2450 8233 | F +852 2450 6138 | E matlab@fugro.com | W fugro.com

GEMNDLTELS
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FUGRO TECHNICAL SERVICES LIMITED
Fugro Development Centre
5 Lok Yi Street, Tai Lam

0 0 00 5 00 0 O S0
Client Ref, b
Report No. (G243755T244042(7)

REPORT ON THE DETERMINATION OF WIDTH OF GYPSUM BOARD

Page 1

Information Supplied by Client

Client

Project

Sample Description

b EH R HRAR
Beijing New Building Materials Public Limited Company
TESTING OF PLASTERBOARD

i K ARE A

Type : Type F
Fire-Resistant Gypsum Board |

Brand Name: B BNBM
MNominal Size : 2440 x 1220 x 12 mm

Laboratory Information

of

Tuen Mun, MNT
Hong Kong

P —'-»__\ K .H
Lab. Sample 1.D. ST244042(7-9 l 7 /} 1 y ]
Date Received 17 June 2024 N N .
Date Test Started 02 August 2024 =4
Date Test Completed 02 Augusl 2024
Test Method BS EN 520 : 2004 + A1 : 2009, Clause 5.2
Test Results
Measurement of width ;
Lab. (mm) Maximum Average B?Eif:u? ta;:i:r;er:::m
Sample |.D. Difference {mm) {mm)
(mm)
1 2 3
ST244042(7 1219 1219 1219 -1 1218.0
S5T244042/8 1218 1219 1218 -2 1218.3 0~-8
ST244042/9 1215 1219 1219 -5 1217.7
Remarks 1.) The test results relate only to the samples tested.
2.) The results apply to the sample as received.
Checked by : /A—/E,U?/} Date: | 2 AUG X conified by : N\ pate: |1 AUGIN
““Ng Shu Shing Chris

Agsistant Manager (Product Testing Laboratory)

**End of Report™

Tha copynight of i fepo i@ ewnsd by Fogro Tachmosl Serecas Limited. Trae fepor shall nol be reproduced axcapl in bl

T +852 2450 8233 | F +852 2450 6138 | E matlab@fugrocom | W lugro.com

GEME LY
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FUGRO TECHNICAL SERVICES LIMITED
Fugro Development Centre

5 Lok ¥i Street, Tai Lam

Tuen Mun, NT

Horig Kong

D0 0 0 0O

Client Ref. e

Page 1 of 1

Report No.  : (G243755T244042(8)

REPORT ON THE DETERMINATION OF THICKNESS OF GYPSUM BOARD

Information Supplied by Client

Client

Project
Sample Description

ACFr A i (B IR A F]

Beijing Mew Building Materials Public Limited Company
TESTING OF PLASTERBOARD

i ke AR TR AR

Type : Type F

Fire-Resistant Gypsum Board

Brand Name: iR BNEM

Nominal Size : 2440 x 1220 x 12 mm

Laboratory Information
Lab. Sample 1.D. ST244042/7-9 - R g
Date Received 17 June 2024 I :
Date Test Started 02 August 2024 S| !
Date Test Completed 02 August 2024 ] 5
Test Method BS EN 520 : 2004 + A1: | ] I e L) |
2009, Clause 5.4 . =
Test Results
Measurement of thickness . B$ EN I
equirement
Sarrl;;t:l D () AE:EE Average
o thickness
1 2 3 4 5 6 difference (mm)
ST244042/7 | 12.24 12.31 12.7 12.52 12.59 12.74 125
S5T244042/8 | 12.48 125 12.6 12.54 12.41 12.34 12.5 2 mm
’ ’ ' ' ’ ) ) (12-13mm})
S5T244042/19| 124 12.62 12.58 12.34 12.32 12 124
Remarks : 1.) The test results relate anly to the samples testad.

2.) The results apply to the sample as received.
Checked by : &i&r Date: _12 AUG 20Ik  Certified by : /d/ Date : | 2 AUG 2024

' __Ng Shu Shing Chris
Assistant Manager (Product Testing Laboratory)
“*End of Report™

Thi copyright al ihis teporl s ownid Dy Fuogra Technecal Services Lmiled. This rapon shali nod be reprodeced excepd i lull

T +852 2450 8233 | F +852 2450 6138 | € matlab@fugro.com | W fugro.com aEhOlnaI0
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FUGRO TECHMICAL SERVICES LIMITED
Fugro Development Centre
5 Lok v Street, Tai Lam

Date :

Tuen Mun, NT
Haong Kong
Client Ref. Do Page 1 of 1
Report No. G243755T244042(9)
REPORT ON THE DETERMINATION OF LENGTH OF GYPSUM BOARD
information Supplied by Client
Client o JCErE MR i E R E]
Beijing New Building Materials Public Limited Company
Froject TESTING OF PLASTERBOARD
Sample Description o A AR S E R
Type : Type F
Fire-Resistant Gypsum Board
Brand Mame: fighd BNEM
Mominal Size : 2440 x 1220 x 12 mm
Laboratory Information
Lab. Sample I.D. ST244042/7-9 Se—— le— 1
Date Received 17 June 2024
Date Test Started 02 August 2024 — i -— 2
Date Test Completed 02 August 2024
Test Method BS EN 520 : 2004 + A1 : 2009, — <+ 3
Clause 5.3
Test Results
MWeasurement of length 58 EN R
Maximum equirement
Lab. ; Average
sample 1D, {mm) Difference (mm) / Length tolerance
(mm) (mm)
1 2 3
ST244042/7 2439 2439 2439 -1 2439.0
5T244042/8 2439 2438 2439 -2 24387 0~-8
5724404219 2438 2438 2439 -2 2438.3
Remarks ; 1.} The test results relate only to the samples tested.
2.) The results apply to the sample as received.
Checked by : ﬁﬁﬁ‘iﬁzz[}ate - 12 AUG 2024 certified by 12 AUG 2024

g Shu Shing Chris

Assistant Manager (Product Testing Laboratory)

**End of Report*™

The eogoghl of tis Tapon 15 owned by Fogre Technecnl Serwcas Lamited. This repor shad nol be reproduced except in il

T +852 2450 8233 | F +B52 2450 6138 | E matlab@fugro.com | W fugro.com
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‘“»4@;.&“ \-l CNAS L6069
Report No. TC.19.07.004795
Date of Issue 07/23/2019
Applicant: Zhaoqing Beijing New Building Material Public Co.Ltd.
Applicant address: Jintao Industrial Park, Jinli, Gaoyao, Guangdong Province
Description of the test subject:
Sample Description Photo

Sample No.: BNBM Gypsum Board

Sample Description: Fire-resistant
gypsum board, moisture-resistant
gypsum board, standard gpsum
board

Nominal Thickness{mm):
(9.5mm+12mm
o001 +12.5mm+15mm)layered and wired
to form 50mm)

End use: Wall partilion; ceiling; etc
Buyer: Dealer

Manufacturer: Zhaoging Beljing New
Building Material Public Co.,Ltd.

Country of origin: China

Receipt Date of Sample: 07/15/2019
Date of Testing: From 07/15/2019 to 07/23/2019
Sample submitted: The sample(s) was (were) submitted by applicant and identified.

Conclusion:

Test items

Conclusion
No. Items Standard
1 Non-combustibility test for materials BS 476-4:1970 (R2012) Pass

Maote: (1) Genef TTERsS Conditions as mentioned overleal, (2) The resulls relate only 1o the items tested,(3)The test repori shall not be reproduced exceplin
full withoupsfie v Rtedzpptoyal of the company. (4] Samples are tested as recehved.

Changzhfiu fintaifalk Phone: 486/ (0] 519-8123.9872 No. 164, Wuyi Road Lucheng Sireet, Wujin
Transpofation ] @12 : Fax: +B6/ (0) 519.8123-9872 ex1.123 Uisulcl.ﬂhang;hnucity.]gz?gwﬁnmm 1013
Co..Lid. E-mail: i shen@iuy-sud.en 213015 PR, China

vt I sad.cn -Iwi
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Report No. TC.19.07.004795
Date of Issue 07123/2019
Test Results

1.1 Sample describe
Specimen size 50mm x 40mm x 40mm
nditiond temperature relative humidity Period
co o z
: W 60+5°C desiccative 24h
1.2 Test result
Specimen 1 2 3 Average
Fumace temperature (initial) (*C) 750 751 750 750
Duration of sustained flaming inside the B B _ B
furnace (s) y
Highest temperature of the centre of
specimen Tc{max) (°C) 752 752 751 752
Final temperature of the cenlre of "
specimen Tc(final «C) 751 s 750 5
Highest temperature of furnace inside - — - —
TF(max) (°C) . s
Final temperature of furnace inside 1 21
TF(final °C) 750 75 5 751
Furnace inside lemperature rise ATF(°C) 3 3 3 3
Requirement:

The material shall be deemed non-combustible if, during the test, none of the three specimens either

1) Causes the temperature reading from either of the two thermocouples to rise by 50 deg C or more above the
initial furnace temperature (the stabilized temperature is 750°C ), or

2) Is observed to flame continuously for 10 s or more inside the furnace. Otherwise, the material shall be

deemed combustible.

Conclusion: According to the test results, the sample complied with the requirement of BS 476-4:1970
(R2012).

Statement: The test resulls relate to the behaviour of the test specimens of a product n._mdnr the particular
conditions of the test; they are not intended to the sole criterion for assessing the potential smoke and toxicity

hazard of the product in use.

Kote: (1) Genef T TR Conditions as mentioned overieal (2)The results relate only to the items tested, [3)The test repart shall nol be reproduced except in
ithoupshg winkirgpptayal of the campany. (4) Samples are lested as recebed.

ChangeHl . Phone: 186/ () 510.8123.0872 No. 164, Wuyi Road ,Lucheng Street, Wujin

mesitalio A Fax: «B&/ {D} 51981239872 ext.123 Districy, Changrhou city, Jiangsu Provinca, 20l1
Co..Ltd. E-mail: i shen@ iy sud cn 213015 P.R. China
e e -lwt
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A CNAS L6069
Report No. TC.19.07.004795
Date of Issue 07/23/2019
Changzhou Jinbiao Railway Transportation Technical Service Co., Lid.
Drafted by: Approved by:
Lynn liu Shen hui

-End of Reporl-

§ Conditions as mentioned overleal [2) The results relate only to the items tested (3 The test repart shall not be repeoduced except in
tuyal of the company. (4) Samples are tested as recaved

Phone: «86/ (0) 519-8123.9872 No. 164, Wuyi Road Lucheng Street, Wujin
Fan: «86/ () 519-8123-0872 ext. 123 District, Changzhou city, Jiangsu Province, 3al3
E-mail: hyi shen@tuv-sud.cn 213015 P R. China

waw uvesud.cn -'wﬂ



Report No. TC.18.08.004907

Date of Issue 09/10/2018
Applicant: Zhaogjing Beijing New Building Material Public Co.,Ltd.
Applicant address: Tintao Industry Zone, Jinli Town, Gaoyao City, Guangdong Province

Description of the test subject:

Sample Description Photo
Mame: Gypsum plasterboard

Style No:Fire-resistant

Mominal thickness: 12mm

001 Brand: BNBM
End use: wall partition; ceiling; etc...
Manufacturer: Zhaoging Beijing New
Building Material Public Co., Ltd.
Country of origin: China B
Receipt Date of Sample: 08/31/2018
Date of Testing: From 08/31/2018 to 09/10/2018
Sample submitted: The sample(s) was (were) submitted by applicant and identified.
Conclusion:
Test ltems
Conclusion
No. Items Standard
Fire tests on building materials and
1 structures —Part 6: Method of test for fire BS 476-6: 1989+A1:2009 See test result
propagation for products
Note: (1) Genefil TEmEE Conditions as mentioned overleal, (2)The results refate only 1o the items tested, (3 The est report shall not be reproduced except in
full witho 1 pphayal of the company. (4) Samples are tested as received.
Changzhibu Ji Phone: +B6/ (0) 519-8123-9872 Mo, 164, Wuyi Road ,Lucheng Street, Wajin
Iransportation | bt er¥ice Fax: +86/ (D) 519-8123-9872 ext.123 District, Changzhow city, Jiangsu Province, 1ol3

E-mail: huishenetu-sud.co 213015 P.R. China ®
www. tuv=sud.en TNV



Report No. TC.18.08.004907

Date of Issue 09/10/2018

Test Results

1. BS476-6:1989+A1: :
propagation for products

1.1 Sample details

Size of specimen 225mm=225mm
Thickness About__ 12  mm
» Temperature Relative humidity Duration
Precondition
23x2°C 50£5%R.H. 48h
1.2 Test result -
. The index of
Index of performance mens
Specimens P nce of speci performance
Sy Sz Sa s
A 0.5 0.7 0.3 1.5
04 0.8 0.4 1.6
C 0.4 0.7 0.3 1.4
Sample quantity i1 iz ia Fire prupaglation e
3 0.4 0.7 0.3 1.4

Mote: S, S1, S2 and S3 are given by the following expressions.

) =3 0, -0, =100, — 0, =200, 0,
Sy = Zr:u..'i 100 . S, = Zr-:a W By = Z:lz 10¢

L

Jg = lq| A l.?z A 1?3
Fire propagation index:

iy :%[{SI ), +(5,), ""[En):-] : i = %[(-qz),i +(S, ) +{S:)r']
I :%[(S:t]g "'(Ss}u +{S_1)(.] : I=i +i,+i

Note: (1)
Tull witho

EFMSg Conditions as mentioned overleaf,(2)The results retate only to the items tested. (3) The test report shiall not be reproduced except In
apprayal of the company. (4) Semples are lested as received,

Changztipu Jir Phione: +B&/ (0) 519-8123-5472 MNo. 164, Wuyi Road ,Lucheng Street, Wjin
Transporiati crfce Fax: +BG/ (0] 519-8123-9072 ext. 123 District, Changzhou city, Jiangsu Province, 20f3
Co.ltd. ™ S E-mail: huishenduy-sud.cn 21305 PR China

; WW.AUV-5Ld.Cn e



Report No. TC.18.08.004907

Date of Issue 09/10/2018

Remark:
B85S the temperature rise for the flue gases
8C the actual temperature rise to the nearest °C

Statement: The test results relate to the behaviour of the test specimens of a product under the particular
conditions of the test; they are not intended to the sole criterion for assessing the potential smoke and toxicity
hazard of the product in use,

Changzhou Jinbiac Railway Transportation Technical Service Co., Ltd.

Drafted by: Approved by
]
ol II.' _ . I.'
N Spen
Lynn liu Shen hui
-End of Report-
fote: (1) Geny Conditions as mentioned overleaf,(2) The resulls relate only to the items tested, (3)The test report shall not be reproduced except in

full wathie aval of the company, (1) Samples are lested as received.

Changa _. Phone: +B6/ [0} 519-8123-9872 Wo. 164, Wuyl Road Lucheng Street, Wujin

Trad i ce Fax: «B6/ (0) 519-B123-0872 ext.123 District, Changzhow city, Jiangsu Province, 10f3
Co.Lud, L E-mail: huishensuy-syd.cn 213015 P.R, China

whanw luv-sid.cn m'm



Report No. TC.18.08.004908

Date of Issue 09/10/2018
Applicant: Zhaoging Beijing New Building Material Public Co.,Ltd.
Applicant address: Tintao Industry Zone, Jinli Town, Gaoyao City, Guangdong Province
Description of the test subject:
Sample Description Photo

Name: Gypsum plasterboard
Style No: Fire resistant

MNominal thickness. 12mm

001 Brand: ENBM
End use: wall partition; ceiling; etc...
Manufacturer: Zhaoging Beijing New
Building Material Public Co.,Ltd.
Country of origin: China
Receipt Date of Sample: 08/31/2018
Date of Testing: From 08/31/2018 to 09/10/2018
Sample submitted: The sample(s) was (were) submitted by applicant and identified.
Conclusion:
Test ltems
Conclusion
No. Items Standard
Fire tests on building materials and structures Part
1 7. Method of test to determine the classification of BS 476-7:1997 Class 1
the surface spread of flame of products

EE Conditions as mentioned overleal, (2) The results relate only Lo the items testoed, (3)The test report shall not be reproduced excegs in
phuval of the company. (4] Samples are tested as received,

o
Y

e o a
Changhipa Ji_lMl‘f

Transpurtation-| dElilcal Se
N

Phione: +B6/ [0) 519-8173-9872 Mo, 164, Wuyl Road  Lucheng Sireet, Wujin
ce Fa +B6S [0) 519-8123-9872 ext.123 District, Changehou city, Jiangsu Provinge, 1of3
E-mail: huishensuy-sud.cn 213015 P.R. China
W LLv-sLi.en -Iw@



Report No. TC.18.08.004908

Date of Issue 09/10/2018

1.1 Sample details:

Specimen size 885mm=270mm
Thickness About 12 mm
Conditioning Constant mass at a temperature of 23+2°Cand a relative humidity of 50£10%
1.2 Test results:
Time to travel to indicated distance (second)
Distance (mm)
1 2 3 4 5 6
185 - -- - - - -
455 - -- - - - -
710 - - - - - =
825 - -~ - - - -
Maximum rﬂlisntjtr;cse{rt:‘]ﬂrfded at1.5 0 0 0 0 0 0
Maxlmt:hme ﬁt:&ctee tﬁl;ﬂ;::ﬁ during 0 0 0 0 o0 0
Time to reach maximum distance B . n N » n
traveled(second)
Observations -

Remark: six specimens are usually tested. If the test on any specimen is deemed to be invalid, as defined in the
standard, it is permissible for up to a maximum of nine specimens to be tested in order to obtain the six valid
test results.

Classification:
In accordance with the tested results and the classifications defined in BS 476: Part 7:1997, the submitted
sample is classified as Class 1

Mote: (1) Generd

4 “ & Conditions as mentioned overleal, (2) The results relate only to the items tested, (31 The test report shall not be reproduced except in
full '.ulhul. fhie wiril

--' jo al of the company. (4) Samples are tested as received,

Changzhpu Jir way Phone: +86/ (0) 519-8123-9872 Mo. 164, Wuyi Road ,Lucheng Street, Wujin
Transportation-Teetidical Serice Fax: +B6/ (0) 519-8123-9872 ext.123 District, Ehan?lzhun city, Jiangsu Province, 20f3
Co..Ltd. - E-mail: huishen @ in-sud.cn 213015 P.R. China

wwnw uv-sud.cn “wm



Report No. TC.18.08.004908

Date of Issue 09/10/2018

Classification requirements:

Spread of flame at 1.5 min Final spread of flame
Classification Limit I;gneglfrgregl:: Limit Limit for one specimen in
(mm) sample(mm) {mm) sample(mm)
Class 1 165 165+25 165 165+25
Class 2 215 215+25 455 455+25
Class 3 265 265+25 710 710+25
Class 4 Exceeding the limits for class 3

Statement: The test results relate to the behaviour of the test specimens of a product under the particular

conditions of the test, they are not intended to the sole criterion for assessing the potential smoke and toxicity
hazard of the product in use.

Changzhou Jinbiao Railway Transportation Technical Service Co., Ltd.

Drafted by: Approved by:
|
Wﬁﬂ\_ - |'I . 5 ,'.
14%7%% S pli
Lynn liu Shen hui
-End of Report-
Mote: (1) Ge bl Tenmsd Conditions as mentioned overleal, (2)The results relate only 1o the items tested, (3)The test report shall not be reproduced except in

il of the company. (4) Samples are lested as received.

” "’-r_l ..-' ’ Sy

w oAty |
Changzhpu Jintia ay Phone: «B6/ (0] 519-8123-9872 No. 164, Wuyi Road Lucheng Street, Wujin
Tran ion-Teklidlcal Servce Fax: +86/ (0) 519-8123-0872 ext.123 District, Changzhou city, Jiangsu Province, 303
Co. L, Sy ; E-mail: huishen@uy-sud.cn 213015 P.R. China

WL Luv-sud.cn Twﬂ
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Sound Transmission Loss
Test Report for
Drywall System (One Layer of BNBM Regular)

{Report No.: ATS05-005-RP003)

REPORTTO:  ENTASIS LIMITED

ADDRESS: 28/F., Devon House,
Tai Koo Place, 978 King's Road,
Hong Kong

ATTN.: Mr. Fred Chan / Dr. Ernest Cheng

/%/4
Ir..Dr. F. Chong

CEng, RPE, MHKIE, MiMechE,
MCIBSE, MICA, MHKIOA

Issued by:

Date of Issued: 09 August 2005
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m Acoustic Testing Services Limited
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1. Method of Measurement
The measurement for sound fransmission loss of the drywall system provided by
Entasis Limited was carried out according tc ASTM E 90 “Laboratory Measurement of
Airborne Sound Transmission Loss of Building Partitions” in the reverbaraticn rooms of
Acoustic Testing Services Limited. And the single number rating of airborne sound
transmission loss is given as Sound Transmission Class (STC) by evaluated in
accordance with ASTM E413 — 87 “Classification for Rating Sound Insulation™.
2. Dstails of Meastirement
21 Principle of Measurement
The sound transmission loss of a partition is usually measured in a laboratory by placing
the element in an opening between two adjacent reverberant rocoms designed for such
tests. Noise is introduced into one of the rooms, referred to as the source room, and part
of the scund energy is transmitted through the test element into the second room,
referred to as the receiving room. The resulting mean space-average sound pressure
levels in the source room and the receiving room is L, and L,, respectively.
The sound {ransmission ioss is given by
TL=1L, ~ L, +10log(S/4) (1)
\Where
i is the average sound pressure [evel in the source room, in dB;
L, is the average sound pressure level in the receiving room, in dB,;
S is the area of the test specimen, in m%
A is the equivalent absorption area in the receiving room, in meires sabins.
A=(0.9210Vd / ¢} - {2)
and where
14 is the receiving room volume, in m?;
d is the rate of decay of sound pressure level in receiving room, dB/s;
c is the speed of sound in the medium , m/s.
The speed of sound changes with temperature and is shall be calculated for the
conditions existing at the time of test from the equation:
c=20.047273.15+¢ - {3)
where, ¢ is the receiving room temperature, measured to nearest degree.
ATS05-005-RP003 Page 2 of 13
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Acoustic Testing Services Limited
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The Sound Transmission Class {STC} of test specimen is calculated by comparing the
sixteen values of Sound Transmission Loss from 125 Hz to 4000 Hz with a defined
reference curve which is incrementsd until the requirements of ASTM E 413 — 87 are
met.

2.2 Location
Unit H, 2/F., Century Industrial Centre,

33-35 Au Pui Wan Strest,
Fo Tan, Shatin, N. T., Hong Kong

2.3 Test Condition

Conditions Source room Receiving room
Volume 198m? o gim®
Air Temperature 25°C 26°C
Relative Humidity 68% 59%
24  TestDate
Date of receipt of test material; 04" August 2005
Date of measurement performed: 07" August 2005

25 Instrumentation

2.5.1 For sound production

Type Serial No.
One Real Time Frequency Analyzer —Bruel & Kjaer 3560-B 2487568
One Equalizer — Uitragraph Pro N0517513166
One Amplifier - STK V-6 CO4ACMO13
One OmniPower Sound Source — Bruel & Kjaer 4296 2485313
2.5.2 For sound measurement
Type Serial No.
One Real Time Frequency Analyzer —Bruel & Kjaer 3560-B 2487568
Two Random Incident 72° Microphone — Bruel & Kjaer 4942 2365510 for source
2365511 for receiving
Two %" Microphone Preampilifier — Bruel & Kjaer 2671 2494533 for source
2494534 for receiving
One Sound Level Calibrator ~ Bruel & Kjaer 4231 2478237
ATS05-005-RP0OG3 Page 3 of 13
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2.5.3 For reverberation time measurement

Type Serial No.

One Real Time Frequency Analyzer —Bruel & Kjaer 3560-B 2487568
One Random Incident ¥2" Microphone — Bruel & Kjaer 4942 2365511
One %" Microphone Preampilifier — Bruel & Kjaer 2671 2494534
Cne Loudspeaker — ART Series 315A DGX65585

3. Description of the Test Construction

34 One layer 12.5mm BNBM Regular Gypsum Board (size 4x8'x1/2) inserted between floor
and ceiling 84mm x 32mm x 0.8mm"Studce” runners with tab-flange section of
B4mmx4Smmx0.8mm "Studco” steel C studs between panels. The span of "Sfudco”
Steel C studs is B00mm centre to cenire. 50mm thickness with 100kg/m3 "BNBM"
rockwoo! insulation friction fit in stud space. The underneath of top and bottom channel
were laid on 15mm thick fibreglass insulation {48kg/m3} with Bostik fire resistant sealant
on both sides. It aliows building deflection. All the gypsum beard panel joint have taped
and plastering.

3.2  Effective area of the tested drywall system {One Layer of BNBM Regular) is 10.5m” as
3500mm wide by 3000mm high.

3.3 The tested drywall system {One Layer of BNBM Regular; was installed by Entasis
Limited on 06 August 2005.

ATS05-005-RP303 Page 4 of 13
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4. Measurement Results

4.1 The sound transmission loss cf the tested drywall system (One Layer of BNBM Regular)
at measured frequency bands (1/3 and 1/1 octave band central frequencies) are shown
by the following table:

Frequency L. HZ | sound :[r?ag:;:‘i:ig:r;iﬂ, dB | Sound "ll!:ag:ntflvs;ig:rll.doss, dB
100 14.2
125 24.4 185
160 294
200 30.6
250 40.7 34.7
315 42.5
400 46.3
500 49.1 48.3
630 50.8
800 53.5
1000 55.3 54.8
1250 6.3
1600 573
2000 59.2 583
2500 8.5
3150 52.7
4000 48.8 %08
5000 52.1

The above data are presented in Figure 1.

ATS05-005-RP003 Page 5 of 13
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~=Sound Transmission Class, STC {173 oct)
— Sound Transmission Class is 48
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Figure 1. Sound Transmission Loss against Frequency

4.2  The result of sound transmission class (STC) ¢of the tested drywall system (One Layer of
BNBM Regutar) is shown in the following table.

Description Sound Transmission Class, STC

Drywall System (One Layer of BNBM Regular) 48
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5. Results Application

5.1 The obtained results can be used to design building elements with apprepriate acoustic
properties, to compare the sound insulation properties of building elements and fo
classify such elements according to their sound insulation capabilities.

5.2 The measurements are performed in laboratory test facilities in which transmission of
sound on flanking paths is suppressed. Resuits of measurements shall not be applied
directly in the field without accounting for other factors affecting sound insulation,
especially flanking transmission and loss factor.

53  The test results obtained relate only to the specimen under tested.

5.4  Material informafion is provided by the Client andior the material suppiier(s}, the
laboratery has nio liability to check.

/"—
Reported by: W
Ir. Dr. F. Chong
CEng, RPE, MHKIE, MiMechE,
MCIBSE, MIOA, MHKIOCA
Date: 09 August 2005
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Appendix List

Appendix 1 Detailed Configuration of Drywall System

Appendix 2 Photographic Records
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Appendix 1 Detailed Configuration of Drywall System
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Appendix 2 Photographic Records

Installation of Tested Drywall System {in Source room)

Installation of Tested Drywall System {In Recelving room)
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ROCK MINERAL WOOL

BNS mineral rockwool uses selected basalt as the base material and is a
heat preservating material made through the processes of being melted
at a high temperature, fiber forming through high speed centrifugation
and fiber laying through oscillating beltVertically pressed and molded.
BNS mineral rockwool is ideal for thermal insulation and sound
absorption.It has a stable chemical Properties as well as fireproof and
corrosion resistant.It can be made into different forms of boards, felt and
pipe shell according to it’s different purposes, They are widely applied for
exterior walls, roofs, equipments and piping, drywalls help with acoustic

corrections & heat preservation as well.

ROCK MINERAL

S
Fire Performance Certificate:
BS 476-4:1970, BS 476-6:1970, BS 476-7:1970 Description
BNS rockwool boards
are supplied in 1200 x
— St 600mm format with a

prevention insulation density of 60- 140

kg/cu.m. The standard

Rockwool material Rockwool material Rockwool material Rockwool material

for 60kg for 80kg for 100kg for 140kg product is bare. but

could be manufactured

i Green . .
“‘8:2%#"* material with a factory applied

foil or tissue facing if

iy | e — - = required.
Rockwool material Rockwool material Rockwool material Rockwool material
for 60kg for 80kg for 1 OOkg for 140kg

Withstand
voltage

Distributed by:

L L] uvon

BUILDING
MATERIALS
E-mail: Chinaunion2office@gmail.com

Sound

Rockwool material Rockwool material Rockwool material Rockwool material

for 60kg for 80kg for 100kg for 140kg absorption Tel: 5596 7709



Due to it's superior acoustic performances and the speed

of installation of drywalls, lightweight steel-framed partitions

are becoming more popularly used in commercial use

buildings such as hospitals, cinemas studios and offices.

Below are some suggested
specifications of BNS drywalls

Fire
Performance

BNS rockwool is classified as
non-combustible

to BS476: Part 4.

Thermal
performance

The thermal conductivity of

BNS rockwool varies from

0.035 to 0.043 w/mk.

Durability

BNS rockwool is odorless,
non-hygroscopic, rot proof,
not sustain vermin and does
not promote mildew, fungi,

or bacteria.

Standard metal stud parti-
tions

In all, inside BNS (steel stud)
partitions, install acoustic insulation
of BNS Rockwool (Unfaced),
(50-200mm thick).

Secure BNS Rockwool (Unfaced) at
roof of partition using timber batten
or light steel angle.

Insulation to fit snugly between
studs and at bottom of the structure
to ensure that there are no gaps.
Seal partition at sides and all
service penetration with acoustic

sealant

Staggered stud partitions

In all, BNS (steel stud) partitions,
install acoustic insulation of BNS
Rockwool (Unfaced). (50-200mm
thick)

Once the BNS studs have been
positioned and boarded on one
side, wound the insulation through
the studs horizontally. Ensure there
are no gaps at abutments or
between adjacent lengths of the
insulation.

Seal partition at sides and all
service penetrations with acoustic

sealant.

MINERAL
WOOL

High performance
twin frame

In all BNS (twin frame) partitions,
install acoustic insulation of BNS
Rockwool, (50-200mm thick).
Once the BNS studs have been
positioned and boarded on one
side, the insulation layer should
be inserted between the studs
horizontally.

Ensure there are no gaps at
abutments or between adjacent
lengths of the insulation.

Seal partition at side and all
service penetrations with acoustic

sealant.




Report No. TC.19.08.005736

Date of Issue 09/03/2019
Applicant: CHINA UNION BUILDING MATERIALS LIMITED
Applicant address: WORKSHOP No.7 13/F FUK KEUNG IND BLDG 66-68 TONG MI RD KL

Description of the test subject:

Sample Description Photo

Sample Description: Rockwaool
material for 60kg

001
Model Mo BNS
Receipt Date of Sample: 08/23/2019
Date of Testing: From 08/23/2019 to 09/03/2019
Sample submitted: The sample(s) was (were) submitted by applicant and identified.
Conclusion:
Test items
_ Conclusion
Na. tems Standard
1 Mon-combustibility test for materials BS 476-4:1970 (R2012) Pass
Hate: (1) GensfEFTER ] I..‘.umHtioﬂs as mentioned avereaf, (2] Tha resulis relaie only to the items tested (3] The test report shall not be reproduced except in
full withoup4 of the company. (4] Samples are tested as received,
Changzhg ' Phone: +86/ (0] 513-8123.9872 No. 184, Wuyi Road Lucheng Street, Wufin
Transpoftad Sarico Fac: +86/ (0) 519-8123.9672 ext 123 District, Changzheu city, Jizngsu Province, 1003
Co.,Lid. \ e o E-mail: hui.shan@tuv-sud.cn 213015 P.R. China @
* weanw tuv-sud.cn n‘w



Report No. TC.19.08.005736

Date of Issue 09/03/2019

Test Results

1. BS 476-4:1970 (R2012) Fire tests on building materials and structures. Non-combustibility test for

materials

1.1 Sample describe

Specimen size 40mm x 40mm
Height 50mm
o temperature relative humidity Period
conditioning - -
60£5°C desiccative 24h

1.2 Test result
Specimen 1 2 3 Average
Furnace temperature (initial) (*C) 745 751 748 748
Duration of sustained flaming inside the
furnace (s) B B B B
Highest temperature of the centre of
specimen  Tc(max) (°C) 697 696 699 697
Final temperature of the centre of
specimen Tc(final °C) 681 678 683 681
Highest temperature of fumace inside

| TF(max) (°C) 765 764 764 764
Final temperature of furnace inside
TE(final °C) 750 750 750 750
The centre of specimen temperature rise
ATC(Q) 16 18 16 17
Furnace inside temperature rise ATF(*C) 20 13 16 16

Requirement:

The material shall be deemed non-combustible if, during the test, none of the three specimens either

1) Causes the temperature reading from either of the two thermocouples to rise by 50 deg C or more above the
initial furnace temperature (the stabilized temperature is 750°C ), or

2) Is observed to flame continuously for 10 s or more inside the furnace. Otherwise, the material shall be
deemed combustible.

Conclusion: Accerding to the test results, the sample complies with the requirement of BS 476-4:1970
(R2012).

Statement: The test results relate to the behaviour of the test specimens of a product under the particular
conditions of the test; they are not intended to the sole criterion for assessing the potential smoke and toxicity
hazard of the product in use.

Note: (1) GensfaTTErmad Conditions as menticned overleaf,(2)The resulls relate only to the items tested,(3]The test report shall not be reproduced except in
full ﬂmn fhie witltencapgtayal of the company. (4) Samples are tested as received,

Changzhg Biacrtallw; ] Phone: +86/ (0) 519-8123-9872 Ne. 164, Wuyi Read Lucheng Street, Wujin

Transportation-T b Servce Fax: +86/ (0) 519-8123-0872 axt. 123 District, Changzhou city, Jiangsu Province, 2of3

Con, Lid. E-mail: hui.sheni@tuyv-sud.cn 213015 P.R. China
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Report No. TC.19.08.005736

Date of Issue 09/03/2019

Changzhou Jinbiao Railway Transporiation Technical Service Co., Lid.

Drafted by: Approved by:
7 5
Lynin liu Shen hui
-End of Report-
Hote: (1) & Conditions as mentioned overleal (2)The resulls relate only 1o the items tested (3| The test report shall not be reproduced excepl in

Btaval of the company. (4) Sampies are tested 45 recelved,

fufl-rdﬂ'vg 1 .
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Report No.

Date of Issue

Applicant:
Applicant address:

Description of the test subject:

o= CNAS o
':*r,fmmh;ub} \I CNAS L6069
TC.20.07.003400
08/04/2020

CHINA UNION BUILDING MATERIALS LIMITED

WORKSHOP No.7 13/F FUK KEUNG IND BLDG £6-68 TONG MI RD KL

Sample Description
TS :5.?.'!'.1 ¥
Sample Description: Rockwool '
001 material for 60kg
Style Mo.: BNS
Receipt Date of Sample: 07/27/12020
Date of Testing: From 07/27/2020 to 08/04/2020

Sample submitted:

Conclusion:

The sample(s) was (were) submitted by applicant and identified.

Test Items

Mo, ltems

Standard

Conclusion

| propagation for products

Fire tests on building materials and
1 structures —Part 6: Method of test for fire

BS 476-6:1988+A1:2008

See test results

)

Phone: +86/ (0 519-8123-0872

=] Faot: +56/ (0) 519-8123-9872 ext. 123
E-mail:
wawtuv-sud.cn

huishenGiuvsudsn 213015 P.R. China

Tinh Conditions as mentioned overleaf,(2)The results relate only to the liems fested,[3]The lest report shall not be reproduced except in
iZpptayal of the company, (4) Samples are tested as recelved.

Ne. 164, Wuyi Road Lucheng Stroet, Wujin
District, Changzhou city, Hangsu Province,
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Report No. TC.20.07.003400

Date of Issue 08/04/2020

Test Results

89+A1:2009 Fire tests on building materials and structures —Part 6:

propagation for products

1.1 Sample details

Size of specimen 225mmx225mm
Thickness About___ 500  mm
B Temperature Relative humidity Duration
Precondition
2312°C 50+5%R.H. 48h
1.2 Test result
. The index of
Index of performance of specimens
Specimens performance
54 52 33- s
A 0.84 0 0 0.94
B 0.98 0 0 0.98
c 0.95 0 0 0.95
i : .
Sample quantity i e i Fire pmpag:ahon index
3 0.96 0 0 0.96

Maote: 5, 51, 52 and 53 are given by the following expressions.

_ f=3 H‘ —ﬁ‘_ _ Lo 5_‘ -Bc S _ r-zﬂﬂ’ _Ec
1 =05 10¢ : 2 =41 0f ; i =12 {0
§=5+5,+5,

Fire propagation index:

i= iI8)+ 6D+ ()] = 162, + (52, +(2)]
i =%[[s-’f}.l +{SJ-}.5 +(s, ]r:] ; =i +i,+i

Phane: +86/ () 518-8123-9872 Mo. 164, Wuyl Road Lucheng Street, Wulin
Fax: *Wi_fl 510-8123-0872 ext 123 ﬁl!ﬁbcgigmw city, Jiangsu Province, 2ot
15 P.R. China
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Report No. TC.20.07.003400
Date of Issue 08/04/2020
Remark:

B: the temperature rise for the flue gases, "C
Bz the actual temperature nse to the nearest, *C

Statement: The test resulls relate to the behaviour of the test specimens of a product under the particular
conditions of the test; they are not intended to the sole criterion for assessing the potential smoke and toxicity
hazard of the product in use. Test results are just for internal reference.

?‘nj@sﬂ Service Co., Ltd.

Changzhou Jinbiao Railway Transp
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Drafted by: .‘q& _3?'-' \ Approved by:
i =xt
e XD
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Vw%/ﬂ <, o/
BERESR]
Wayne Wang Shen hui
-End of Report-
Mote: (1) Ganal :‘_’-‘- ek Condifions as mentianed overkeaf, (2§The results relale only fo the Hems tested, (3] The test report shall nol be reproduced excepl in
full withoujhi wrii prayal of the company. (4) Samplas are tested as received.
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Changz! Phone: «88/ (0) 519-8123-9872 Mo, 1684, Wuyl Road Luchenyg Street, Wujin
Transpon Fax: +86/ (0} 519-8123-5872 el 123 District, Changzhou city, Jiangsu Province, Tt
Co. Lid, E-mall: hulshen@tuv-sud.cn 213015 P.R. China
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Tl CNAS L6069
Report No. TC.20.07.002875
Date of Issue 07/14/2020
Applicant: CHINA UNION BUILDING MATERIALS LIMITED
Applicant address: WORKSHOP No.7 13/F FUK KEUNG IND BLDG 66-68 TONG MI RD KL
Description of the test subject:
Sample Description Photo

Sample Description: Rockwool
material for 60kg

001
Maodel No.: BNS
Receipt Date of Sample: 07/06/2020
Date of Testing: From 07/06/2020 to 07/14/2020
Sample submitted: The sample(s) was (were) submitted by applicant and identified.
Conclusion:
Test ltems
Conclusion
No. ltems Standard
Fire tests on building materials and structures Parl
i 7. Method of test to determine the classification of | BS 476-7:1997(R2016) Class 1
the surface spread of flame of products
Mote: (1) GenelRETEmMES Condiions as mentioned everbeal (2)The results relate only to the ibems tested,(3)The test report shall not be reproduced exceplin
full withoupdhe writérapptayal of the company. (4) Samples are tested as received.
Changz Phona: +B8/ [0) 513-8123-3872 No. 164, Wuyl Road Lucheng Street, Wujin
Transpa Fax: +B6/ (0] 519-8123-2072 exi 123 Distriet, Changzhou elty, Jiangsu Province, 1al3
Co. Ltd. E-melk huishen@tuv-sud.cn 213015 PR, China &
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Date of Issue 07/14/2020
Test Results

1. BS 476-7:1997(R2016) Fire tests on building materials and structures Part 7. Method of test to
determine the classification of the surface spread of flame of products

1.1 Sample details:

Specimen size - BBSmMmM=270mm
i Thickness About___46.0 __mm
Conditioning Constant mass at a temperature of 23+2°Cand a relative humidity of 50210%
1.2 Test results:

Time to travel to indicated distance (second)

Distance {mm)

1 2 3 4 5 6
165 NR NR NR NR MR NR
455 NR NR NR NR MR NR
710 NR NR NR MR NR MR
825 MR NR MR NR NR NR

Maximum distance traveled at 1.5
minutes (mm)

Maximum distance traveled during
the who{a test {rnm}

Tlme to rea::h maximum distance
traveled(second)

Observations -

Remark:

1.5ix specimens are usually tested. If the test on any specimen is deemed to be invalid, as defined in the
standard, it is permissible for up to a maximum of nine specimens to be tested in order to obtain the six valid
test results.

2. NR=Mol reached

Classification:
In accordance with the tested results and the classifications defined in BS 476-7:1997(R20186), the submitted
sample is classified as Class 1.

Note: |1) Genef & Conditions as mentioned everieaf (2)The resulis relate only to the iems tested,[3)The test report shall not be reproduced except in
fhig pptayal of the company. (4) Samples are tested as received.

Changzhg HiatRal Phene: «88/ (0) 519-8123-9872 No. 164, Wuyi Road Lucheng Street, Wujin
Transportatio arvlce [Fax: +B61 (0) 519-8123-5872 ext. 123 District, Changzhou city, Jiangsu Province, 243
Co.,Ltd. E-maik: huisheni@tuv-sud.cn 213015 P.R. China
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Report No. TC.20.07.002875
Date of Issue 07/14/2020
Classification requirements:
Spread of flame at 1.5 min Final spread of flame
Classification Limit tir:ne"it.t‘.i:ﬁ;g ':: Limit | Limit for one specimen in
{mm) sample(mm) (rmm} sample(mm)
Class 1 165 165+25 165 165+25
Class 2 215 215+25 455 455+45
Class 3 265 265+25 710 710+75
Class 4 Exceeding the limits for class 3

Statement: The test results relate to the behaviour of the test specimens of a product under the particular

conditions of the test; they are not intended to the sole criterion for assessing the potential smoke and toxicity
hazard of the product in use.Test results are just for internal reference.

e
Changzhou Jinbiao Railway Transportation T ﬁ%
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Lynn liu Shen hui

-End of Report-

Phone: +85/ (0] 519-8123-9872 Mo, 164, Wuyi Road Lucheng Street, Wujin
Fax: #B&I (0] 519-8123-9872 ext, 123 District, Ch ou city, Jlangsu Province, 103
E-malk hulshen@tuv-sud.cn 213015 P.R. China

W tuv-sud.cn Tov®



