adahs

FACADE INDIA
il fae

TEST REPORT NO: FITI/LAB/22/02/27

Test Report

For
Laboratory Performance Testing of Dry Cladding System.
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Mock up Testing carried out on
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Test report prepared on 4™ February 2022.

Disclaimer: FITI does not accept any liability whatsoever for the tampering or any unlawful alteration
and or addition made in report documents either hard copy or sent via any electronic transmission
media. Report and or certificates or any attachments shall NOT be reproduced in parts or in full without
the prior written consent of the FITL. Report and or certificate issued are in good faith relate ONLY to
the sample tested, does not imply performance outside of tested sample in any form
and application. FITT test laboratory does not accept any liability whatsoever in nature outside the test
agreement.
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TEST REPORT
1. PROJECT : SFS1(STONELAM-SYSTEM TEST)
: Facade India Testing Inc.
2 TESTING LABORATORY Plot No.H-23, Additional MIDC, Murbad, Thane
District, Maharashtra 421401.
3.  TEST REPORT No. : FITI/LAB/22/02/27
: M/s. STONELAM SURFACES LLP
4. TEST CONDUCTED FOR D-176, Mansarovar Garden, New Delhi-110015.
5.  PROJECT ADDRESS . NA
6. TEST METHOD USED : As per ASTM standards.
7. METHOD STATEMENT : FITI/MET/22/01/29.
8.  SPECIMEN RECEIVED : 25t January 2022
9. SPECIMEN CONDITION : Good.
10. TEST CONDUCTED ON : 31 February 2022.
11. TEST REPORT ISSUED ON  : 4t February 2022.
12. TEST RESULTS : As per table below.
AS PER TEST PERMISSIBLE
TEST DATE TEST STANDARD PRESSURE LIMIT MEASURED VALUE
ASTM Deflection of
Structural £330/ Cladding Sheet & | Deflection of all members
03.02.2022 Performance @ E330M- +2000 Pa Structural found within permissible
DWP 14 members as per limit
(2021) - =
given criteria
ASTM Deflection of
Structural E330 Cladding Sheet & | Deflection of all members
03.02.2022 Performance @ E3301\/4- -2000 Pa Structural found within permissible
DWP 1 members as per limit
4(2021) : et
given criteria
Deformation of
ASTM structural Deformation found within
Stuctural E330/ b issible limit. Al
03.02.2022 Performance +3000 Pa S ers.as ]_Jer POTISHANG SID a0 1D
@150% DWP E330M- given criteria. component failure
14(2021) No failure of any observed.
component.
Deformation of
ASTM structural Deformation found within
Structural £330 b issible limit. Al
03.02.2022 Performance / :3000ps | Membersasper | permissiie Mmit 2150, Do
@150% DWP E330M- given criteria. component failure
14(2021) No failure of any observed.
component.

Page 1 of 2
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COMPLIANCE : Dry Cladding system specimen was tested as described in this document

13. STATEMENT and method statement.

Disclaimer: FITI does not accept any liability whatsoever for the tampering or any unlawful alteration and or addition made in
report either hard copy or sent via any electronic transmission media. Report or any attachments shall NOT be reproduced in
parts or in full without the prior written consent of the FITl. Report issued are in good faith relate ONLY to the sample
tested, does not imply performance outside of tested sample in any form and application. FITI does not responsible for sampling
& test results apply to the specimen only as received. Sample & report is not to be used for legal purpose. FITl is not responsible
for design of the product and workmanship of fabrication & installation. FITI test laboratory does not accept any liability
whatsoever in nature outside the testing contracts.

V.S. Raghuraman
(Quality Manager)

Page 2 of 2
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TEST REPORT NO: FITI/LAB/22/02/27

1.0 Introduction:

This Test Report is for full scale laboratory testing of Dry Cladding System for the
project SFS1.

Full scale mockup testing was conducted as described herein, in accordance with

the performance requirements of the project specifications and ASTM testing
standards.

Testing was performed under an agreement with M/s. STONELAM SURFACES LLP
and FACADE INDIA TESTING INC.Copies of Mockup details and project
specifications are included in this document.

2.0 Project Details:

Project : SFS1

Customer : M/s. STONELAM SURFACES LLP.
3.0 Test Specimen:

Test specimen was full size Dry Cladding System of size 3000 mm Wide X 3000 mm
Height.The mockup was installed by customer, on the structural test chamber,
provided by the test laboratory. The test chamber was sealed at the perimeter of
the curtain wall by sealant and was allowed to cure for 2-3 days. The test chamber

was connected to test equipments prior to test. Test specimen drawing is enclosed
in this document as annexure.

Mock-up system : Dry Cladding System
Size : Width 3 m x Height 3 m
Total area : 9 m?

4.0 Design Wind Pressure:

Project Design Wind Pressure is £2.0 kPa(£2000 Pa).

4.1 Testing Standards:

The tests were carried out in accordance with following standard:

4.1.1 Structural Performance As per ASTM E330/E330M-14(2021).

Standard Test Method for Structural Performance of Exterior Windows, Doors,
Skylights and Curtain Walls by Uniform Static Air Pressure Difference.

4.2 Testing Requirements:

a) Pre Load at 50% of + ve Design Wind Pressure.
b) Structural Performance test at +ve Design Wind Pressure= +2000 Pascal.
c) Structural Performance test at —ve Design Wind Pressure= -2000 Pascal.
d) Structural Performance test at 150% +ve Design Wind Pressure = +3000 Pascal.
e) Structural Performance test at 150% -ve Design Wind Pressure = -3000 Pascal.
f) Concentrated Load test at Panel Centre: 115 kg

3
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g) Concentrated Load test at Panel Centre up to failure: 185 kg.

4.3 Testing Equipments:

a) Bi-Directional Vortex Blower & VFD.
b) 8” Hose Duct.

c) Test Chamber.

d) Hydraulic Jack with Power Pack.

4.4 Testing Measurement Equipments:
a) Digital Differential Pressure Transmitter.

b) U Type Manometer.

c) Hygrometer-Temperature & Relative Humidity Measurement.
d) Deflection Transducers.

e) IPC & SCADA Software.

f) Load Cell with indicator

5.0 Test Description:

5.1 Pre Load test at 50% of +ve Design Wind Pressure.

Test was conducted on 3™ February 2022. A pre load equivalent to 50% positive
design load applied to the chamber and specimen held for 10 sec before returning
back to zero. The purpose to stabilize the specimen with test chamber. It was
decided to proceed with Structural Performance Test at Design Wind Pressure.

5.2 Structural Performance Test @ Design Wind Pressure:

Structural Performance Test @ DWP chamber -ve

Structural Performance Test at Design Wind Pressure Chamber Negative was
performed on 3™ february 2022 after completion of Pre Load Test. The structural
performance test was conducted as described in the method statement.The
deflection transducers were placed as shown in the drawing diagram and initial
values were set zero. The pressure was decreased upto -1000 Pa (50% of design
wind pressure) and held for 10 seconds and the deflection values were recorded
before bringing back to the zero. Residual deflection values were set zero. After 3
min, chamber pressure decreased upto -2000 Pa (100% of design wind pressure)
in chamber and held for 10 seconds and the deflection values were recorded before
bringing back to the zero. The permissible deflection Vs actual deflections were
compared. The actual deflections were found within permissible limit. Residual
deflections were observed zero. The test was recorded as Compliance. The test
record sheets with deflection values are included in the Annexure. It was decided to

proceed with Structural Performance Test at Design Wind Pressure Chamber
Positive.
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Structural Performance Test @DWP chamber +ve

Structural Performance Test at Design Wind Pressure Chamber Positive was
performed on 3™ February 2022 immediately after completion of Structural
Performance Test at Design Wind Pressure Chamber Negative. The structural
performance test was conducted as described in the method statement. The
deflection transducers were placed as shown in the drawing diagram and initial
values were set zero. The pressure was increased up to +1000 Pa (50% of design
wind pressure) and held for 10 seconds and the deflection values were recorded
before bringing back to the zero. Residual deflection values were set zero. After 3
min, chamber pressure increased up to +2000 Pa (100% of design wind pressure)
in chamber and held for 10 seconds and the deflection values were recorded before
bringing back to the zero. The permissible deflection Vs actual deflections were
compared. The actual deflections were found within permissible limit. Residual
deflections were observed zero. The test was recorded as Compliance. The test
record sheets with deflection values are included in the Annexure. It was decided to
proceed with Structural Performance Test @ 150% of DWP.

5.3 Structural Performance Test:

At 150% of Design Wind Pressure (chamber-ve)

Structural Performance Test Chamber Negative at 150% Design Wind Pressure was
conducted on 3™ February 2022. Prior to the test initial values of deflection
transducers were set zero. The chamber pressure was decreased up to -1500 Pa
(75% of DWP) and held for 10 seconds, before bringing back to zero Pascal.
Subsequently, chamber pressure was decreased up to -3000 Pa (150% of DWP) and
held for 10 seconds before brining back to the zero. After waiting for five minute the
residual deformation were recorded with the help of transducers. The actual
deformation was compared and found within permissible limits. Also, no component
failures were observed. Copy of test record sheet included in the Annexure. It was
decided to proceed with Structural Performance Test Chamber Positive at 150%
Design Wind Pressure.

At 150% of Design Wind Pressure (chamber+ve)

Structural Performance Test Chamber Positive at 150% Design Wind Pressure was
conducted on 3" February 2022. Prior to the test initial values of deflection
transducers were set zero. The chamber pressure was increased up to +1500 Pa
(75% of DWP) and held for 10 seconds, before bringing back to zero. Subsequently,
chamber pressure was increased up to +3000 Pa (150% of DWP) and held for 10
seconds before bringing back to the zero. After waiting for five minute the residual
deformation were recorded with the help of transducers. The actual deformation
was compared and found within permissible limits. Also, no component failures were
observed. The test was recorded as Compliance. Copy of test record sheet included

in the Annexure. It was decided to proceed with Concentrated Load Test at Panel
Centre.

5.4 Concentrated Load Test at Cladding Panel Centre :115 kg

Concentrated Load Test at Panel Centre was performed on 3 February 2022
immediately after completion of Structural Performance Test Chamber Positive at

5
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150% Design Wind Pressure. The test was conducted for 115 kg concentrated load
applied horizontally in push direction at one panel. The concentrated load was
applied horizontally in push direction from outside at 300 mm x 300 mm surface
area with the help of load cell and hydraulic jack. Maximum load was held for 60
seconds and deflection value of panel was recorded from inside. No failure of any
component was observed. The test was recorded as Compliance. Copy of test record
sheet included in the Annexure.

5.5 Concentrated Load Test at Panel Centre up to failure: 185 kg

Concentrated Load Test at Cladding Panel Centre up to failure was performed on 3™
February 2022 immediately after completion of concentrated load test @115 kg.
The test was conducted to check maximum reserved strength of sheet. The
concentrated load was applied horizontally in push direction from outside at 200
mm X 100 mm surface area. The load was applied gradually with the help of
hydraulic jack. At 185 kg, sheet breakage was observed from inside and outside.
The test was conducted for study purpose.

6.0 Test Witnesses:
The final testing was witnessed in whole by the following:

1 | Mr. Sandeep Bagade Customer M/s. STONELAM SURFACES LLP

2 | Mr. Sangh Pradeep Customer M/s. STONELAM SURFACES LLP
Mr. Chandra Prakash

3 Vishwakarma Customer M/s. STONELAM SURFACES LLP

7.0 Cladding Wall System Test Results Summary:

Dry Cladding System was tested as described in this document and method
statement and test results reported under clause 5.

This report is issued on behalf of Fagade India Testing Inc.

For Facade India Testing Inc.

7 aD I
o

V.S. Raghuraman -
(Quality Manager)
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PROJECT : SYSTEM TEST (STONELAM SURFACES LLP).

SYSTEM : DRY CLADDING SYSTEM.

MOCK UP PERFORMANCE TEST (FINAL TEST)
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PERFORMANCE TEST REPORT SUMMARY
PROJECT: SFS1 (STONELAM-SYSTEM TEST) . . . . . 3 ! 5 2 : : 3 i 3 !
SYSTEM: DRY CLADDING SYSTEM. Test Date: 03.02.2022
SR. TEST REPORT TEST TEST
TEST DATE NAME OF TEST AS PER STANDARD PARAMETER TO TEST MEASURED VALUE INFERENCE REMARKS
NO. PAGE # PRESSURE DURATION PERMISSIBLE LIMIT
Structural ASTM e
Deflecti f Alumini b - Deflection values of all members found within
1 | 03.02.2022 1 Performance @ |  E330/E330M- +2000 Pa 20Min | ection of Aluminium members Compliance s .
including cladding panel at +2000 Pa. permissible limit. No failure of any component.
DWP 14(2021)
Laminam panel-1 2.5mm 1.90 mm
Laminam panel-2 2.5mm 1.56 mm
Aluminium profile 16.11 mm 7.42 mm
Structural ASTM S—
i ini Deflecti alues of all members found within
2 | 03.02.2022 2 Performance @ |  E330/E330M- -2000 Pa soMiy  |O o recten oRAINHHURTmerbers - Compliance | o on Veltes OTan o
including cladding panel at -2000 Pa. permissible limit.No failure of any component.
DWP 14(2021)
Laminam panel-1 2.5 mm 1.68 mm
Laminam panel-2 2.5 mm 1.68 mm
Aluminium profile 16.11 mm 6.85 mm
Structural ASTM
. Permanent deformation or cladding panel Allowable permanent A Deformation values of all members found within
3 0R:02:2022 3 Restontiaice @) Ga0/Ea3nm: 300093 20Min failure . e de;‘:)rmatﬁon value Compliance ermissible limit. No failure of any component
150% DWP 14(2021) ‘ P i '
Laminam panel-1 0.50 mm 0.15 mm
Laminam panel-2 0.50 mm 0.21 mm
Aluminium profile 2.82 mm 2.16 mm
Structural ASTM
i i Deformation values of all members found within
4 | 03.02.2022 3 Performance @ E330/E330M- -3000 Pa 20 Min fpe,lrma”‘“'”t aeformation orcladding panel Agc"f";ab'et‘?:":::‘?t Compliance | e imit. No faflure of any component
aliure. erormation u e 1)
150% DWP 14(2021) P
Laminam panel-1 0.50 mm 0.14 mm
Laminam panel-2 0.50 mm 0.21 mm ,
Aluminium profile 2.82 mm 1.40 mm
C ntrated Push A t heck i | i No fail f , Load applied on 300mm X 300mm area . No
5 03.02.2022 4 oncentrated Pus s per.c‘us ?mer 115 KG 20 Min To check strength of cladding panel against o failure of any o failuneofany companent Campliarice : pp
Load Test specification concentrated load @ 115 KG component failure of any component observed
Concentrated Push . . Load applied on 200mmX100mm area. Laminam
6 03.02.2022 4 Load Test up to As per.c‘ustc.)mer 185 KG 20 Min To check r.'naxlmun strength of cladding Study Purpose Shieet breakageobsenved it NA cladding sheet broken has reserved flexural
; specification panel against concentrated load 185 kg
failure strength upto 185 kg.

TESTING ENGG: Page 1 of 1 AUTHORISED BY:



FITI/LAB/G-a Page no:1
STRUCTURAL PERFORMANCE TEST AT 100 % DESIGN WIND PRESSURE

ASTM E 330/E330M-14(2021) (CHAMBER-VE)

FIT !/L 3 TEST PRESSURE DIFFERENTIAL= 2000 Pa J
AL/Zsa_;oz/qu 4] .bh\-
DATE: 03/02/2022 14:27

PROJECT NAME :  SFS1(STONELAM-SYSTEM TEST) FACAIF INDIA
TEST CONDITION AT SITE: QUT SIDE IN SIDE
AMBIENT TEMPERATURE : 31.9 ®c 29.9 %
RELATIVE HUMIDITY : 60.0 <«%rH 75.0 orH
51, ' CHANNEL DIFF. DEFLECT DEFLECT DEFLECT IFCTUAL CENIRER _ sy | MLLOWMRE
Ho. s NO.'S. "“‘ilff;"“E @A(mm) | @B{mm) & C (mm) _gf;';g’;:?n:ﬂ mm DEF‘,L?;IM CONCLUSION
T1=Ch g 50%=1000 pa| T1= 0.60| v2= 2.66] v3= 3.05 0.84 500 2 50 C
Y =Ch .
Y [LAHIRAN FAREL:L, | Tomek O iow-2000 pal 7= 156 1= 6.7 1= &1 1 90
T4=ch 12 50%=1000 pa| T4= 1.60| 7vs= 3.41| ve= 3.47 0.88 500 2 50 C
2 |LANINAN PANEL-2 | T87Ch ol oee= 2000 pa| 4= 3.95| 7s- 8.38| 1e- 8.90  1.06
T7=ch 7| sp%=1000 7= 0.10] 8= 3.05| v9= 0.39 2 .81 C
3 |ALU.PROFILE Te=ch 1 o 2820 | 16.11
: Toccr 13 [100%=2000 pa| T7= 0.38] 1s- 8.10| To- 0.99] 7 42
T10=ch 44| 5000=1000 palT10= 0.00|T11= 0.00|112= 0.00 0.00
4 [NA Ti1=ch 44 0 0.00 NA
t12=ch 44 [100%= 2000 pa|T10= 0.00fT11= 0.00fT12= 0.00 0.00
Ti13=ch 44| 5000=1000 pa|T13= 0.00|T14= 0.00|T15= 0.00 0.00 0 .00
5 [NA :::;E: :: 100%= 2000 pafT13= 0.00|714= 0.00|T15=- 0.00 0.00 ) NA
NOTE:

tesT REsULT: COMPLIANCE. Test Engg Ruthecissd g *




FITI/LABN?7-a _ Page no:2
STRUCTURAL PERFORMANCE TEST AT 100 % DESIGN WIND PRESSURE

I ASTM E 330/E330M-14(2021) (CHAMBER#+VE)
|EITI!LAB/?2/02 /2;;1 TEST PRESSURE DIFFERENTIAL= -2000 Pa AJ‘LK
DATE: 03/02/2022 14:34

PROJECT NAME :  SFS1(STONELAM-SYSTEM TEST) aae OIA
TEST CONDITION AT SITE : OUT SIDE IN SIDE
AMBIENT TEMPERATURE : 31.5 % 29.5 °c
RELATIVE HUMIDITY : 60.0 %rH 75.0 «%rH
|aCTUAL CENTRAL ALLOWABLE
si. CHANNEL onT. DEFLECT DEFLECT DEFLECT SPAN (L)
Ho. L NO.'S. - @A(mm) | @B{mm) & C (mm) =;f:tg§;:ﬂ':n, s | Comtumon
Ti=ch 8| 500=1000 pa| T1= 0.70] T2= 2.82| v3= 3.28 0.83 500 2 50
1 |LANINAN PANEL-1 :z;z: fmu%zggoopa Ti= 1.65| 12= 6.32| 13- 7.63 1.68 ' C
Ta=ch 19| 5000=1000 pa| T4= 1.77| 15= 3.57| T6é= 3.65 0.86 500 2 50
2 [LANINAN PANEL-2 :::E: 1; 100%= 2000 pa| T4= 4.36| v5- 7.74| Te= 7.76 1.68 C
T7=ch 7| s500%=1000 pa| T7= 0.16] 78= 3.28| 19= 0.43 2.99 2820 {
_ 6.11
3 i i ::;E: 1% 100%= 2000 pa| 77= 0.44| v8= 7.63] 19= 1.12 6 .85 C
T10=Ch 44| 5005=1000 pa|T10= 0.00|T11= 0.00|v12= 0.00 0.00 0 0.00
4 [NA ::Zﬁ: :: 100%= 2000 pa|T10= 0.00|T11= 0.00f7T12= 0.00 0.00 ' NA
T13=ch 44| s5005=1000 pa|T213= 0.00{T14= 0.00j715= 0.00 0.00 0 0.00
5 [NA TiaEl 44 [ T13= 0.00[T1e= 0.00[715- 0,00 ' NA
t15=ch 44 [100%=2000 pa 0.00
NOTE:

P

TesT REsULT: COMPLIANCE. ~ Test Engg Authorised



FITILAB/10 Page no:3
STRUCTURAL PERFORMANCE TEST AT 150 % DESIGN WIND PRESSURE

ASTM E 330/E330M-14 {2021) ﬁ "
- TEST PRESSURE DIFFERENTIAL= 3000 Pa 4 J g b "
FITI/LAB/22 lo2 /27 TEST PRESSURE DIFFERENTIAL= -3000 ra FACADE INDIA.

DATE: 03/02/2022 15:15
PROJECT NAME : SFS1(STONELAM-SYSTEM TEST)

TEST CONDITION AT SITE: OUT SIDE IN SIDE
AMBIENT TEMPERATURE : 31.5 °C 30.0 °c
RELATIVE HUMIDITY: 72.0 %RH 80.0 %rH
. ELEMENT Diigrgﬂﬂ;rgu Dgg’g;';i?gﬂ SRAN g%lﬁlb%ﬁi%gﬂ ANY ELEMENT SonG e
NO. AT 3000 pa| AT-3000 pa| ™™ mm FAILURE [ AT 3000 pa | AT-3000 pa
1. |LANINAN PANEL-1| 0.15 mm| 0.14 wm| 500 mm| ©.500 | NO FAILURE C C
2. |LANINAN PANEL-2 | 0.21 mm| 0.21 mm| 5pg mm| g.500 | NO FAILURE C C
3. | ALU.PROFILE 2.16 mm| 1.40 mm|2820 mm| 2.820 | NO FAILULRE | ¢ | C
4. | NA 0.00 mm| 0.00 mm| 0 mm| 0.000 | NA NA NA
5. | NA 0.00 mm| 0.00 mm| ( mm 0.000 NA NA NA
6. | NA 0.00 mm| 0.00 mm| 0 mm| 0.000 [ NA NA NA
NOTE:

T W A
'I‘eer_.nE). Authorised P
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CONCENTRATED LOAD TEST
FITI/LAB/22 /o2 /2% HORIZONTAL PUSH LOAD = 115 Kg
Date : 03/02/2022 15.40 PM TES&T To FAILURE = )85Kg,

PROJECT NAME : SFS1(STONELAM SYSTEM TEST)

INTEST CONDITION AT SITE :
AMBIENT TEMPERATURE = 31.6 °C
RELATIVE HUMIDITY = 724 %RH
OBSERVED DEFLECTION
OBSERVATION ALLOWABLE DEFLECTION CONCLUSION
NOS. LOAD(Kg) AT PANEL CENTRE (mm) (mm)
1. 115 Kg 3.5 mm NA COMPLIANCE

NOTE: No Failure Of Any Component Observed.

2. TEST TO FAILORE (@ 185 K9 - i
OBSERYATION ¢ A (DNCENTRATED LOAD AFPPLIED DVER ONE LOCATIO N LN PUSH DIRE(TIO
ezi L?Engg

LOAD Achieved upTo 185 KG BEFORE SHEET
TEST RESULT: COMPLIANCE  BpeAkAGE. HeMcE TEST con cupEp FO R T
MARIMOM STRENGTH DFSHEET IS 18SKG.

Authorised



STRUCTURAL PERFORMANCE TEST @ 100% DW
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STRUCTURAL PERFORMANCE TEST @ 150% DWP
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CONCENTRATED LOAD TEST @ 115 KG
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TEST TO FAILURE-CONCENTRATED LOAD TEST: 185 KG. BREAKAGE MARKS INDICATED BY ARROWS. s



OBSERVATIONS TAKEN FROM INSIDE DURING
CONCENTRATED LOAD TEST @ 115 KG AND 185 KG.
NO BREKAGE WAS OBSERVED AT 115 KG. HOWEVER,
CLADDING PANEL BRAEKAGE WAS OBSERVED AT
185 KG.
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SYSTEM
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STONELAM DRY GLADDIHGr

il GUSTOMER
| STONELAM SURFACES LLP,
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CONTROLLED DISASSEMBLY REPORT
FOR PROJECT
SFS1.

Controlled Disassembly Date : 5" February 2022.
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Observations: Aluminium tube of size 50X50X2 mm thk was used as mullion-transom frames. %@g /)
Transoms were connected with Mullion by means of using 50X50X5mm thk Aluminium L-angle U
and CSK screws of size 6x16. Frames and cladding panel junction was sealed with sealant. No

damage observed at any joint. 2




Observations : Aluminum tube frame fixed with test rig by M8 X 75 nut-bolt.
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Observation: Sealant and bonding tape used in PMU installation.
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