0 FIRELAB

TITLE : Report on the Large-scale Fire Resistance
Properties of the CAPCO FireShield
Ceiling System

REQUESTEDBY : CAPCO (Pty) Ltd
PO Box 4203
RIVERHORSE VALLEY EAST
Durban
4017

CONTRACT No : FTC 20/003

ISSUE No : 3 (09/10/2020)

DATE : 15 September 2020

Copyright is vested with FIRELAB cc Reg no: 2005/087037/23

The use of this report is subject to the condition that it will only be published in full, an abridged version can
only be approved by FIRELAB

FIRELAB, Building 28, CSIR Campus, Meiring Naudé Road, Brummeria, Pretoria, SA +27 12 349 2929
www.firelab.co.za



SCOPE

This report classifies the Fire Resistance Properties of the CAPCO FireShield Ceiling
System when tested and classified in accordance with the SANS 10177 — 2 test
protocol.

Section 1: Detailed information on the specimen construction

Section 2: Test protocol used for classification

Section 3: Observations made, temperatures recorded with photographs taken before,
during and after the SANS 10177 — 2 test

Section 4: Discussion of results
Section 5: Conclusion

Annexure “A”: Company information

Annexures “B”: System information and detailed drawing supplied by CAPCO
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1. SYSTEM DESCRIPTION

CAPCO installed the CAPCO FireShield Ceiling System into FIRELAB’s Horizontal
SANS 10177 — 2 test facility.

Description of the ceiling system:

System: CAPCO FireShield Ceiling System
System Abbr. name: FireShield Ceiling
Proposed Application: Fire Rated Ceiling

System make up:

Board: CAPCO Fire Shield Boards (Gypsum Board)
Plaster: N/A

Length (per board): 3.0m

Width (per board): 1.2m

Total Thickness 120 mm

Product Composition:

Grid 1: T38/35G Tee Grid System
Layer 1: 15 mm FireShield Board
Layer 2: 15 mm FireShield Board
Grid 2: 25/75G Omega Furring Channel
Layer 3: 15 mm FireShield Board
Layer 4: 15 mm FireShield Board
Joints:
Sealant: Capco Joining Compound & 50 mm Fibre Tape
Cover Strips: 100 x 0.5 mm Galvanised sheet covering all joints on board
layer 1 and 3
Type: Tapered
Fasteners: Drywall Screws at 150 mm Centres
Support:
Main T's: T38/35G Main Tees at 1 200 mm Centres
Secondary T's: T38/35G 1 200 mm Cross Tees at 300 mm Centres
Secondary: Furring Channel Grid at 300 mm Centres
Hangers: 25 x 25 x 0.6 Galvanised @ 750 mm Centres
Clips: N/A (Hangers are fixed with screws)

The test specimen is shown from the exposed and unexposed sides in Figures 1.1 and
1.2 prior to commencement of the test.
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Figure 1.1: The FireShield Ceiling system from the unexposed side prior to the test

e

Figure 1.2: The FireShield Ceiling system from the exposed side
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2. FIRE RESISTANCE: SANS 10177 — PART 2:2005

2.1. TEST PROCEDURE

The nominal 3 meter wide by 6 meter long system was tested for fire resistance in the
large-scale horizontal air-aspirated diesel furnace. The furnace temperature was
controlled to follow the ISO standard time-temperature curve as stipulated in
SANS 10177 - 2.

The Fire Resistance Rating (FRR) of the system is determined based on the following
criteria:

# Stability (R): The system may not collapse or fail structurally during the test.

¥ Integrity (E): The system is deemed to have failed should flames be observed
on the unexposed side or an opening larger than 6 mm wide or
150 mm long is noted.

# Insulation (1): The temperature on the unexposed surface may not exceed
140 °C plus ambient temperature on average or 180 °C plus
ambient maximum at any of the measured surface positions.

The Stability and Integrity criteria are evaluated through observations which are noted
in Table 3.1.

Insulation was measured using 5 thermocouples (TC 1 — TC 5) placed in a grid of equal
area onto the surface of the specimen. An additional two thermocouples were used to
measure the surface joints (TC 6 & TC 7).

2.2. TEST EQUIPMENT

¥ Data logging equipment c/w controller

¥ Stopwatch

¥ Type K thermocouples

% SANS 10177 — 2 Horizontal Test Facility
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3. TEST RESULTS

The specimen was tested on 07 September 2020. The average ambient temperature
during the test was 23.06 °C.

TIME
(hh:mm:ss)
00:00:00
00:07:40
00:08:20
00:10:35
00:33:20
00:40:00
01:02:30
01:17:20
01:22:15
01:25:00
01:31:30
01:36:30
01:40:00
01:52:45
01:53:30
01:55:00
02:03:00
02:04:30
02:05:00

Note(s):

CAPCO — FireShield Ceiling
OBSERVATIONS DURING THE SANS 10177 — 2 TEST
DESCRIPTION

— Test Started —

Smoke release on the middle of the right perimeter
Steam release on the front perimeter

Charring on the smoke release areas

Pin-hole forming in the board between TC 4 & 5
Pin-hole forming in the board behind TC 3

First layer of the boards is starting to collapse
Smoke release from the right joint near the middle
Smoke release from the left joint near the middle
Second layer of boards draping

Smoke release increase on the right joint

Smoke release along the lateral joint on the right
Second layer of boards dropping off and draping
Smoke release increase on the lateral joint

Charring and light cracking on the front left corner
Crack forming near the left side

Hot spot near the middle measured to be approximately 185 °C
Large cracks formed in the middle between TC 4 & 5

— Test Concluded —

The peripheral cracking was caused by viewports in the furnace walls, which would not be present
in an installation in practice. Thus, the peripheral cracking can be disregarded

Table 3.1: Observations recorded during the SANS 10177 — 2 test
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Figure 3.1: Furnace temperatures recorded during the large-scale FR test
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Figure 3.2: Temperatures recorded on the surface of the specimen
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Figure 3.3: Charring and slight buckling of the perimeter fixing
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Figure 3.4: Smoke release on the perimeter
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Figure 3.5: Bottom board fragmenting (mid-section of specimen)
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Figure 3.6: Pin hole formed in the specimen
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Figure 3.8: Unexposed side of specimen after conclusion of the test
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Figure 3.9: Exposed side of specimen after conclusion of the test
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4. DISCUSSION OF RESULTS

The Fire Resistance requirements in terms of SANS 10177 — 2, were achieved as
follows:

# Stability (R): The specimen did not collapse.
Stability satisfied for 120 minutes

¥ Integrity (E): No significant straight through gaps or flaming occurred. There
were small pin holes and small cracks observed, but was within
allowable limits.

Integrity satisfied for 120 minutes

# Insulation (I): TC 6 reached the maximum allowed single temperature after 2
hours 6 minutes and 30 seconds.

Insulation satisfied for 120 minutes

SANS 10177 — 2 CONFIDENTIAL 15 September 2020
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5. CONCLUSION

The CAPCO FireShield Ceiling System was tested for a Fire Resistance Rating
(FRR) in accordance with the SANS 10177 — 2 test protocol and the exposed side was
classified as follows:

% SANS 10177 -2 » FR120
¥ Stability (R) » 120 minutes
¥ Integrity (E) » 120 minutes

¥ Insulation () » 120 minutes

This copy has been produced from a .pdf format electronic file that has been provided by FIRELAB to the
sponsor of the report and may only be reproduced in full. Extracts or abridgements of reports must not be
published without permission of FIRELAB. The original signed paper version of this report is the sole
authentic version. Only original paper versions of this report bear authentic signatures of the responsible
FIRELAB staff.
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ANNEXURE “A”

- Company Information - 0 FIRELAB

Company Name: CAfco (PTH)LTD

Company Trading Name: cAfPco _
Company RegistrationNr.: | 2 (5] /5 F449E | OF

Company VAT Nr.: 46 60) 04 LS
Core Business Activities: DISTEIBUTORS OF CEILING ¢ PALTIMION MATER BLS
Postal Address: Fo Box 4262
RIVEEHOBSE VALLEY EAST,
DUERAN,
4013,
Physical Address:

2 CoPORRIK PLpcg,

RWNEEHORSE VpLLEY BUSINESS ESTATE,
SUEA AN,
Wl o W

Company contact number: | ( o21) 669 oo

Technical (name): BAEET Gould

Cell phone number: O3 232 IKH

Email address: bsr’ vy @capeo.co A=)
Financial (name): r z,ﬂbu Mc LEAEY

cellphon;-number: o83 Rl bg4x

Email address: brad & Csic,o : C;o_—-(,g.)_

- Test & Sample Information -

Test Required: 2 Houe FIRE-BPATED CEILING
Sample/Productneme: | CAPcO FIRESHIELD BoABD -
Intended Use: CElLINGS — FleE-£ATED

Sample/Product 6,000 %X 3,000 M MILD (STEEL FEAMED
Description:

CONELED TEE SHSTEM USING T28/35
(Short description of sample |Cv ALVANISED STEEL LID |TH 2 X IS mm

orproduct submittedfor | 1o cCHELD BOARDS TUEN (v S FUBEING
testing, and type of material

to be tested) CHANNELS AND D x IS mm FlEeSHIELD
BOoARDS BELOW.
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ANNEXURE “B”

— SANS 10177 Part2 — * FIRELAB

- Ceiling Specimen Description —

System name: CAPCo FIBESHELD
System type: COVERED TEE CEWING SNSTEM
Proposed Usage: FICE-EATED CEI-ING

Board: cCAfco FRESHIELD RoAERDS

Plaster: GAPCQ | SNTING: ConmmPe uND
Length (per board): 3, Oco m

Width (per board): 1 Qoo

Overall Thickness: A2 O oo

Layer 1: - FIRESHIELD BOAED
Layer 2: ISmm  FILESHIELD RoALD
Layer 3: IT e FlEeSHIELDY BoArRd
Layer 4: IS FIRESHIELD BoARD
S COVER 100 % 0.5 v GINMS SHEET TO CcovER ALL

ST \eS OINTS _ON _t5T AND SPD | ANERS.

Tee 2@ x 35 % O- <MS TEES ™ /TEes @

it 1,200 h» CENTREES CPOSS TEES @ 360n CENFZES.
Hangers: 25 X 2S5 % O. b GALVPNISED ANSGLE HANGELS.
CNPSUM BoaBD [25mes DOBENXWALL ScR e — LANEE |
FiIxinGgs: 45 e DRMNWALL SCREINS - LAYNEL 2
CNPSLIM BoaARD VIS PEMWALL CcBENS — LATER 2 Moy
FIXINGS: 4.5 vy DEPNWRLL SCRENS — LANER 4
PEE im ElEE-
FiaRPin G 22 ¥ 73S nmr FUAREING. CHPNNELS FIXED To
CHPANNELS - PRimALT TEES THEOUGH LATEES | AND 2,
Jomts: ALL TAPERED EDGES O©OF B-CABRDS FIXED
WTH So mm SELe ADHESWNE FIRBRE TAFE
Ano FLUSH JOWNTED .
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CEILING AND PARTITION COMPONENTS

CAPCO: TESTING. STANDARD OPERATING PROCEDURE
120 MINUTE FIRE RATED CEILING SYSTEM : 6,000M X 3,000M (FIRESHIELD)

@1,200m centres.

Fire rated Punch
out @1,000m
from one end

of main tee.

angle hangers.

NB. 2No 4.2x13mm
wafertek screws

1,000m
||
11
400mm
I
11
CAPCOT38/35G CAPCO 38mm Channel
fixed t Il @ 450
Fire Rated Main tees Xet o Wih(;;)/ﬁfsemm
38x35x0.35mm - 25%25x0.6mm Galy ~ CENres Wi

wall anchors.

Capco Furring perimeter

channel fixed to wall
@ 450mm centres with

5/6/36 wall anchors.

CAPCO T38/35G Cross tees.

38x35x035mm@
300mm centres.

:

13x4.2mm
Wafertek screw.

[]

[ S60000rnadoe-

m—

£

and flushed with Capco jointing compound.

WALL
S
5mm
) ) Capco jointing gap
Fit 100 x 0.5mm GMS ?r: KJtOxO.ﬁr_nr_ntGMfS compound to seal
Sheet on all joints of ee~ on Ff‘ Joints o off any discrepancies
3rd FireShield board. 1st FireShield board. .
inwall.
Capco Omega Furring channel 22 x 75 x 0.5mm
@ 300mm centres perpendicular to cross
tees fixed with 45mm drywall screws.
2 Layers of 15mm Capco FireShield boards fixed to
T38/35G Tee grid system.
25mm Drywall screws @ 150mm centres for first layer.
45mm Drywall screws @ 150mm centres for second layer.
2 Layers of 15mm Capco FireShield boards
fixed to Capco Omega Furring channel 22 x 75 x 0.5mm.
25mm Drywall screws @ 150mm centres for first layer.
45mm Drywall screws @ 150mmcentres for second layer.
N.B. All FireShield gypsum board joints to be staggered.
All Board joints to be fitted with 50mm wide fibre-tape
CAPSPEC™

Expansion
gap.

SANS 10177 — 2
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valid for 5 years or until there is a change to the product
composition, manufacturing process or previously approved

Annexures and do not apply to any similar product(s) or
supplier(s).
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The Test Report and results only relate to the product(s) and/or
specimen(s) submitted for testing as identified in Section 1 and
Annexures and do not apply to any similar product(s) or

specimen(s) that has not been tested. This Test Report is only
valid for 5 years or until there is a change to the product
composition, manufacturing process or previously approved

supplier(s).
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120 MINUTE FIRE RATED CEILING SYSTEM

Brickwork (Firelab Structure)

CAPCO

213UD WWOOE @
99} 55042 WOOT' L.

CEILING AND PARTITION COMPONENTS

CAPCO 38mm Channel fixed to wall @ 450mm

centres with 5/6/36 wall anchors.
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The Test Report and results only relate to the product(s) and/or
specimen(s) submitted for testing as identified in Section 1 and
specimen(s) that has not been tested. This Test Report is only
valid for 5 years or until there is a change to the product
composition, manufacturing process or previously approved

Annexures and do not apply to any similar product(s) or
supplier(s).
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The Test Report and results only relate to the product(s) and/or
specimen(s) submitted for testing as identified in Section 1 and
Annexures and do not apply to any similar product(s) or
specimen(s) that has not been tested. This Test Report is only
valid for 5 years or until there is a change to the product
composition, manufacturing process or previously approved
supplier(s).
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STEP 2

50mm Steel Steel Lip channel ( Firelab Structure)
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The Test Report and results only relate to the product(s) and/or
specimen(s) submitted for testing as identified in Section 1 and
Annexures and do not apply to any similar product(s) or
specimen(s) that has not been tested. This Test Report is only
valid for 5 years or until there is a change to the product
composition, manufacturing process or previously approved
supplier(s).
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STEP 3

50mm Steel Steel Lip channel ( Firelab Structure))

6,000m

TESTING. STANDARD OPERATING PROCEDURE

120 MINUTE FIRE RATED CEILING SYSTEM : 6,000M X 3,000M (FIRESHIELD)

Brickwork (Firelab Structure)

CAPCO

CEILING AND PARTITION COMPONENTS

2ND LAYER OF CAPCO 15MM FIRESHIELD BOARDS
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The Test Report and results only relate to the product(s) and/or
specimen(s) submitted for testing as identified in Section 1 and
specimen(s) that has not been tested. This Test Report is only
valid for 5 years or until there is a change to the product
composition, manufacturing process or previously approved

Annexures and do not apply to any similar product(s) or
supplier(s).
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The Test Report and results only relate to the product(s) and/or
specimen(s) submitted for testing as identified in Section 1 and
Annexures and do not apply to any similar product(s) or
specimen(s) that has not been tested. This Test Report is only
valid for 5 years or until there is a change to the product
composition, manufacturing process or previously approved
supplier(s).
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STEP 5

50mm Steel Steel Lip channel (Firelab Structure)

6,000m

TESTING. STANDARD OPERATING PROCEDURE

120 MINUTE FIRE RATED CEILING SYSTEM : 6,000M X 3,000M (FIRESHIELD)

Brickwork ( Firelab Structure)

CAPCO

CEILING AND PARTITION COMPONENTS

3RD LAYER OF CAPCO 15MM FIRESHIELD BOARDS FIXED TO CAPCO OMEGA FURRING CHANNELS
+ 100 X 0.5MM GALV METAL STRIPS TO COVER JOINTS

SANS 10177 — 2 CONFIDENTIAL

CAPCO (Pty) Ltd
CAPCO FireShield Ceiling System

15 September 2020
Page 24 of 25
FTC 20/003 (3)



The Test Report and results only relate to the product(s) and/or
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Annexures and do not apply to any similar product(s) or
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valid for 5 years or until there is a change to the product
composition, manufacturing process or previously approved
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STEP 6

50mm Steel Steel Lip channel ( Firelab Structure)

6,000M X 3,000M (FIRESHIELD)

6,000m

TESTING. STANDARD OPERATING PROCEDURE

120 MINUTE FIRE RATED CEILING SYSTEM

Brickwork ( Firelab Structure)

CAPCO

CEILING AND PARTITION COMPONENTS

4TH LAYER OF 15MM CAPCO FIRESHIELD BOARDS
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