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HILTI FIRESTOP GENERAL NOTES — MALAYSIA


	1.0
	GENERAL NOTES FOR PASSIVE FIRE PROTECTION SYSTEM



	1.1
	GENERAL


	
	.1
	FIRESTOP SYSTEM SHALL BE DESIGNED AS PER ASTM OR EN STANDARD. THE FIRESTOP SYSTEM MUST BE TESTED BASED ON ASTM STANDARD OR EUROPEAN STANDARD. MUST BE PROVIDED UL OR ETA APPROVAL ONCE THE SYSTEM TESTING IS DONE BY APPROVED THIRD PARTY. SUPPLIERS TO SUBMIT THAT INFORMATION. WORKING LIFE OF THE FIRESTOP SYSTEM SHALL BE 30 YEARS. THE FIRESTOP SYSTEM SHALL BE TESTED UNDER:


	
	
	.1.1 PENETRATIONS APPLICATION 

	
	
	i. TEST STANDARD
- UL 1479 FOR THROUGH PENETRATION 
OR
- EN 1366-3 FOR THROUGH PENETRATION
ii. INTUMESCENT MATERIAL


	
	
	.1.2 JOINTS APPLICATION

	
	
	i. TEST STANDARD
- UL 2079 FOR CONSTRUCTION JOINT
OR
- EN 1366-4 FOR CONSTRUCTION JOINT
ii. AGEING TEST
iii. MOLD AND MILDEW PERFORMANCE
iv. RAIN RESISTANCE
v. WATER TIGHTNESS


	1.2
	QUALITY ASSURANCE


	
	 .1
	 FIRESTOP SYSTEM INSTALLATION SHALL CONFORM TO REQUIREMENTS OF QUALIFIED DESIGNS OR MANUFACTURER APPROVED MODIFICATIONS, AS SUPPORTED BY ENGINEERING REPORTS.


	
	.2
	INSTALL FIRESTOP MATERIALS, AND SYSTEMS AS REQUIRED UNDER BY-LAWS UBBL 1984 AND BY THESE CONTRACT DOCUMENTS AND ACCEPTED FOR USE BY DIRECTOR GENERAL OF FIRE SERVICES (D.G.F.S.) OR BOMBA.


	
	.3
	SUBMIT MANUFACTURER’S PRODUCT DATA, LETTER OF CERTIFICATION, OR CERTIFIED LABORATORY TEST REPORT THAT THE MATERIAL OR COMBINATION OF MATERIALS (FIRESTOP SYSTEM) MEETS THE REQUIREMENTS SPECIFIED IN ACCORDANCE WITH THE APPLICABLE REFERENCED STANDARDS.


	
	.4
	THE FIRESTOP COMPOUND SHALL NOT CONTAIN ANY HARMFUL SOLVENTS OR INORGANIC FIBERS. THE PENETRATION SEAL MATERIAL MUST BE UNAFFECTED BY MOISTURE AND MUST MAINTAIN THE INTEGRITY OF THE FLOOR OR WALL ASSEMBLY FOR ITS RATED TIME PERIOD WHEN TESTED IN ACCORDANCE WITH D.G.F.S. REQUIREMENT.


	
	.5
	TO PREPARE AND DEMO THE PRODUCTS AND APPLICATION ON SITE FOR COMMENTS BY THE ARCHITECT AND OTHER PROJECT CONSULTANTS.


	
1.3
	
FIRESTOPPING


	
	.1
	PROVIDE FIRESTOP COMPOUNDS FOR CAULK, POUR, WRAP, SEAL, TROWEL OR PUMP APPLICATION.  MATERIAL MUST BE CAPABLE OF SEALING OPENINGS AROUND SINGLE OR MULTIPLE PIPES AGAINST FIRE, SMOKE AND TOXIC GASES, AND MAINTAINING THE REQUIRED FIRE RATING WITH A THICKNESS NO GREATER THAN THE STRUCTURE.


	
	.2
	PROVIDE A FIRESTOP SYSTEM CONSISTING OF A MATERIAL, OR COMBINATION OF MATERIALS, TO RETAIN THE INTEGRITY OF FIRE-RATED CONSTRUCTION BY MAINTAINING AN EFFECTIVE BARRIER AGAINST THE SPREAD OF FLAME, SMOKE OR GASES THROUGH PENETRATIONS IN FIRE-RATED BARRIERS.  IT SHALL BE USED IN SPECIFIC LOCATIONS AS FOLLOW:-


	
	
	I
	PENETRATIONS FOR THE PASSAGE OF PIPINGS AND DUCTS THROUGH FIRE-RATED VERTICAL BARRIERS (WALLS AND PARTITIONS), HORIZONTAL BARRIERS (FLOOR SLABS AND FLOOR / CEILING ASSEMBLIES), AND VERTICAL SERVICE SHAFTS.


	
	
	II
	LOCATIONS WHERE SPECIFIED IN OTHER SECTION OF THESE SPECIFICATIONS.



	1.3
	SUBMITTALS


	
	.1
	SUBMIT SHOP DRAWINGS, PRODUCT DATA, AND MANUFACTURER’S INSTALLATION INSTRUCTIONS FOR ALL MATERIALS AND PREFABRICATED DEVICES, PROVIDING DESCRIPTIONS SUFFICIENT FOR IDENTIFICATION AT THE JOB SITE.


	
	.2
	SUBMIT SHOP DRAWINGS SHOWING PROPOSED MATERIAL, REINFORCEMENT’S ANCHORAGE, FASTENINGS, AND METHOD OF INSTALLATION. CONSTRUCTION DETAILS SHALL ACCURATELY REFLECT ACTUAL JOB CONDITIONS.


	
	.3
	SUBMIT MATERIAL SAFETY DATA SHEETS WITH PRODUCT DELIVERED TO JOB SITE.


	
	.4
	SUBMIT COMPLETE DETAILS OF EACH TYPE OF PENETRATION TO BE USED INDICATING THE PROPER LOCAL AUTHORITY OR UNIFORM LABORATORY (U.L.) APPROVED FIRESTOP SYSTEM.


	
	.5
	TO SUBMIT 5 YEARS JOINTLY AND SEVERALLY WARRANTY BY THE MAIN CONTRACTOR, PRODUCT MANUFACTURER AND INSTALLER; AND FORMS C1, C 2 AND C3 FOR BOMBA.


	1.4
	SUBMISSIONS


	
	.1
	INFORMATION REQUIRED IN TENDER RETURN
IF THE TENDERER IS SUBMITTING OTHER PROPRIETARY MADE FOR THE ARCHITECT’S CONSIDERATION AS APPROVED EQUIVALENT:-

THE TENDERER SHALL PROVIDE THE FOLLOWING INFORMATION WITHIN THE TENDER SUBMISSION:-


	 
	
	I
	STATEMENT OF COMPLIANCE WITH THE FIRE SPECIFICATION


	
	
	II
	DATA SHEETS OF THE PROPOSED FIRE RATED SEAL FOR THE FIRE COMPARTMENTATION.


	
	
	III
	ACOUSTIC, WATER TIGHTNESS AND FIRE RATED TEST REPORTS FOR THE PROPOSED FIRE RATED SEALANT TESTS PERFORMED AT AN ACCREDITED AN INDEPENDENT TEST LABORATORY.


	
	
	IV
	CURRENT JABATAN BOMBA DAN PENYELAMAT MALAYSIA FIRE CERTIFICATE.


	
	
	V
	LOCAL COMMERCIAL PROJECT REFERENCE.


	 
	 .2
	 INFORMATION REQUIRED IN POST TENDER
AFTER AWARD OF THE CONTRACT, THE PASSIVE FIRE PROTECTION SYSTEM CONTRACTOR SHALL SUBMIT THE FOLLOWING INFORMATION FOR APPROVAL BY THE ARCHITECT:


	
	 
	 I
	DETAILED SHOP DRAWINGS


	
	
	II
	A DETAILED CONSTRUCTION AND INSTALLATION PROGRAM


	
	
	II
	CONFIRMATION OF COMPLIANCE TO THE ORIGINAL SPECIFICATION PRIOR TO COMMENCEMENT ON SITE.


	
	
	III
	CONSTRUCTION METHOD STATEMENT


	
	
	IV
	COMMISSIONING TEST REPORT SHOWING COMPLIANCE WITH THE PERFORMANCE   SPECIFICATION.


	
	
	V
	C1, C2 AND C3 DOCUMENTATION FOR SUBMISSION TO JABATAN BOMBA DAN PENYELAMAT MALAYSIA



	1.5
	ELEMENTS OF FIRESTOP INSPECTIONS:


	
	.1


.2



.3






.4


.5


.6






.7


.8


.9
	FIRESTOP SYSTEMS MUST NOT BE CONCEALED FROM VIEW BEFORE BEING INSPECTED AND APPROVED

CONSTRUCTION DOCUMENTS DETAILLING THE FIRESTOP LOCATIONS AND SYSTEMS MUST BE KEPT ON SITE TO ASSIST IN THE CONDUCT OF INSPECTION

FIRESTOP INSTALLATION SHALL BE PERFORMED BY PERSONNEL TRAINED TO INSTALL THE SYSTEM PER THE MANUFACTURER’S PRINTED INSTALLATION INSTRUCTIONS (MPII), AS INCLUDED IN THE MATERIAL PACKAGING. THE CONTRACTOR SHALL ARRANGE FOR A MANUFACTURER’S REPRESENTATIVE TO PROVIDE ONSITE INSTALLATION TRAINING FOR FIRESTOP AND THE TRAINING RECORD MUST BE SUBMITTED FOR APPROVAL.

MOCK-UP INSTALLATION NEED TO BE DONE BEFORE COMMENCEMENT OF WORK.

INSURE A REASONABLE DEGREE OF WORKMANSHIP, WHICH WOULD INDICATE COMPLIANCE WITH THE SPECIFIED DESIGN.

WALK THROUGH VISUAL INSPECTIONS SHOULD BE MADE DURING ROUGH AND FINAL INSPECTIONS WITH APPROPRIATE TOOLS SUCH AS FLASHLIGHT ETC. VISUAL INSPECTIONS SHALL BE CONDUCTED ONLY WHEN REQUESTED BY CONSULTANT OR ARCHITECT. THIS VISUAL INSPECTION SHOULD INCLUDE ARCHITECTS, CONSULTANT INSTALLER AND SUPPLIER REPRESENTATIVE.

WHEN NECESSARY OR REQUIRED, DESTRUCTIVE EVALUATION WILL BE MADE WITH APPROVAL FROM RELATED PARTIES.

OFFICIAL VISUAL INSPECTION SHOULD BE GENERATED FOR DOCUMENTATION PURPOSES.

CONTRACTOR TO PERFORM THE DEFECT WORKS AFTER INSPECTION BASED ON SUPPLIERS’ RECTIFICATION RECOMMENDATION
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SCHEDULE OF FIRESTOP APPLICATION

	CATEGORIES
	TYPES OF APPLICATIONS
	ADDITIONAL PROPERTIES
	OPENING SIZE
	FIRE-RATED BASE MATERIAL1
	FIRE RESISTANCE RATING (UP TO)
	APPLICABLE PRODUCTS

	THROUGH-PENETRATION FIRE-STOPPING
	NON-COMBUSTIBLE (METAL) PIPES PENETRATION

	NON-INSULATED
	OUTSIDE DIAMETER (OD) ≤ 205MM
	WALL/ FLOOR
	2 HOURS/ 4HOURS
	SILICONE FIRESTOP SEALANT (CP601S)
FLEXIBLE ACRYLIC FIRESTOP SEALANT (CP606)
SPEED SLEEVE (CP 653 BA)
INTUMESCENT FIRESTOP BLOCK (CFS-BL)
INTUMESCENT FIRESTOP SEALANT (FS-ONE MAX)
CAST-IN FIRESTOP SLEEVE
(CP 680-P)
FIRESTOP CAST-IN DEVICE
(CFS-CID)
FIRESTOP JOINT SPRAY (CFS-SP WB)

	
	
	
	205MM ≤ OUTSIDE DIAMETER (OD) ≤ 610MM
	
	4 HOURS/ 4 HOURS 
[2 HOURS]
	SILICONE FIRESTOP SEALANT (CP601S)
FLEXIBLE ACRYLIC FIRESTOP SEALANT (CP606)
CAST-IN FIRESTOP SLEEVE
(CP 680-P)
FIRESTOP CAST-IN DEVICE
(CFS-CID)
INTUMESCENT FIRESTOP SEALANT (FS-ONE MAX)

	
	
	
	610MM ≤ OUTSIDE DIAMETER (OD) ≤ 762MM

	
	3 HOURS
	FLEXIBLE ACRYLIC FIRESTOP SEALANT (CP606)
INTUMESCENT FIRESTOP SEALANT (FS-ONE MAX)

	
	
	INSULATED
	OUTSIDE DIAMETER (INCLUSIVE OF INSULATION) ≤ 50MM
	WALL/ FLOOR 
	4 HOURS/ 4 HOURS
	INTUMESCENT FIRESTOP SEALANT (FS-ONE MAX)
FIRESTOP CAST-IN DEVICE
(CFS-CID)

	
	
	
	50MM < OUTSIDE DIAMETER (INCLUSIVE OF INSULATION) ≤ 160MM
	
	
	INTUMESCENT FIRESTOP WRAP (CP 648E)
FIRESTOP CAST-IN DEVICE
(CFS-CID)

	
	
	
	160MM < PIPE OUTSIDE DIAMETER (INCLUSIVE OF INSULATION) ≤ 250MM
	
	
	INTUMESCENT FIRESTOP COLLAR (CP 644/CP 634N)

	
	
	
	250MM < PIPE OUTSIDE DIAMETER (INCLUSIVE OF INSULATION) ≤ 762MM
	
	3 HOUR
	INTUMESCENT FIRESTOP SEALANT (FS-ONE MAX)
SILICONE FIRESTOP SEALANT (CP601S)

	
	COMBUSTIBLE PIPES PENETRATION, E.G. UPVC, PVC, ABS, CPVC, PVDF, PP, FRPP, ETC.

	NON-INSULATED
	OUTSIDE DIAMETER (OD)  ≤ 50MM
	WALL/ FLOOR 
	4 HOURS/ 4 HOURS
	INTUMESCENT FIRESTOP SEALANT (FS-ONE MAX)
FIRESTOP CAST-IN DEVICE
(CFS-CID)
INTUMESCENT FIRESTOP BLOCK (CFS-BL)
SPEED SLEEVE (CP 653)
INTUMESCENT FIRESTOP WRAP (CP 648E) WITH COLLAR
INTUMESCENT FIRESTOP COLLAR (CP 644/CP 634N)
FLEXIBLE ACRYLIC FIRESTOP SEALANT (CP606)

	
	
	
	50MM < OUTSIDE DIAMETER (OD) ≤110MM
	
	
	FIRESTOP CAST-IN DEVICE
(CFS-CID)
SPEED SLEEVE (CP 653)
INTUMESCENT FIRESTOP WRAP (CP 648E) WITH COLLAR
INTUMESCENT FIRESTOP COLLAR (CP 644/CP 634N)
FLEXIBLE ACRYLIC FIRESTOP SEALANT (CP606)

	
	
	
	110MM < OUTSIDE DIAMETER (OD) ≤ 250MM
	
	
	FIRESTOP CAST-IN DEVICE
(CFS-CID)
INTUMESCENT FIRESTOP BLOCK (CFS-BL)
STAINLESS STEEL COMPOSITE SHEET (CFS-COS)
INTUMESCENT FIRESTOP WRAP (CP 648E) WITH COLLAR
INTUMESCENT FIRESTOP COLLAR (CP 644/CP 634N)

	
	
	
	12 IN, 14 IN AND 18 IN
	
	3 HOURS
	INTUMESCENT FIRESTOP WRAP (CP 648E)
INTUMESCENT FIRESTOP BLOCK (CFS-BL)

	
	
	INSULATED
	PIPE OUTSIDE DIAMETER (INCLUSIVE OF INSULATION) ≤ 50MM
	WALL/ FLOOR 
	4 HOURS/ 4 HOURS
	INTUMESCENT FIRESTOP SEALANT (FS-ONE MAX)

	
	
	
	50MM < PIPE OUTSIDE DIAMETER (INCLUSIVE OF INSULATION) ≤ 160MM
	
	
	INTUMESCENT FIRESTOP WRAP (CP 648E)
INTUMESCENT FIRESTOP COLLAR (CP 644/CP 634N)

	
	
	
	160MM < PIPE OUTSIDE DIAMETER (INCLUSIVE OF INSULATION) ≤ 250MM
	
	
	INTUMESCENT FIRESTOP COLLAR (CP 644/CP 634N)

	
	
	
	250MM < PIPE OUTSIDE DIAMETER (INCLUSIVE OF INSULATION) ≤ 305MM
	
	2 HOURS
	INTUMESCENT FIRESTOP WRAP (CP 648E)


	
	
	
	305MM < PIPE OUTSIDE DIAMETER (INCLUSIVE OF INSULATION) ≤ 457MM
	
	2 HOURS
	INTUMESCENT FIRESTOP BLOCK (CFS-BL)

	
	MULTIPLE PENETRATIONS, TRUNKING, CABLE TRAY PENETRATION AND MAIN SHAFT RISER
	NON-LOAD BEARING
	MAX OPENING OF 1200MM X 5000MM 
	WALL/FLOOR
	2 HOURS/ 4 HOURS
	STAINLESS STEEL COMPOSITE SHEET (CFS-COS)

	
	
	
	MAX OPENING OF 4
50MM X 450MM
	WALL/ FLOOR 
	2 HOURS/ 2 HOURS
	FIRESTOP EXPANSION FOAM (CP660)

	
	CABLE AND CABLE BUNDLE PENETRATIONS
	FIXED
	MAX OPENING OF 160MM DIAMETER
	WALL/FLOOR
	4 HOURS/ 4 HOURS
	INTUMESCENT FIRESTOP SEALANT (FS-ONE MAX)

	
	
	ADJUSTABLE
	MAX OPENING OF 122MM DIAMETER
	WALL/FLOOR
	3 HOURS/ 3 HOURS
	FIRESTOP SPEED SLEEVE (CP 653)

	
	MULTIPLE PENETRATIONS
	FIXED & ADJUSTABLE
	LARGE OPENINGS
	WALL/ FLOOR 
	4 HOURS/ 4 HOURS
	INTUMESCENT FIRESTOP BLOCK (CFS-BL)

	
	CLEAN ROOM APPLICATION
	
	
	WALL/ FLOOR 
	4 HOURS/ 4 HOURS
	INTUMESCENT FIRESTOP BLOCK (CFS-BL), FIRESTOP EXPANSION FOAM (CP 660), 
SPEED SLEEVE (CP 653) AND 
S/S COMPOSITE SHEET (CFS-COS)
FIRESTOP CAST-IN DEVICE
(CFS-CID)

	FIRE RATED CONSTRUCTION JOINTS
	TOP OF WALL JOINTS, FLOOR-TO-FLOOR JOINTS, FLOOR-TO-WALL JOINTS, WALL-TO-WALL JOINTS
	MOVEMENT CAPABILITY OF UP TO ±12.5%
	MAX GAP WIDTH 152MM
	WALL/ FLOOR
	4 HOURS
	ELASTOMERIC SILICONE FIRESTOP SEALANT (CP601S)
FLEXIBLE ACRYLIC FIRESTOP SEALANT (CP606)
FIRESTOP JOINT SPRAY (CFS-SP WB)

	
	LIFT DOOR/ DOOR FRAME
	

	
	WALL
	2 HOURS
	FLEXIBLE ACRYLIC FIRESTOP SEALANT (CP606)

	PERIMETER BARRIER
	FIRE-RATED CURTAINWALL PERIMETER JOINTS
	MOVEMENT CAPABILITY OF UP TO ±25%
	MAX JOINT WIDTH 200MM
	CURTAIN WALL HORIZONTAL JOINTS
	2 HOURS
	FIRESTOP JOINT SPRAY (CFS-SP WB)

	EXTERNAL WALL SYSTEMS
	EXTERNAL CLADDING (HORIZONTAL)
	



	MAX WIDTH 400MM
	FLOOR/ WALL
	0.5 HOUR
	FIRE CAVITY BARRIER (VENTILATED) (CP 674 V)

	
	EXTERNAL CLADDING (VERTICAL)
	
	MAX WIDTH 400MM
	FLOOR/ WALL
	0.5 HOUR
	FIRE CAVITY BARRIER (NON-VENTILATED) (CP 674 NV)

	
	GAPS BETWEEN EXTERIOR CLADDING
	
	
	EXTERIOR CLADDING
	
	ELASTOMERIC SILICONE FIRESTOP SEALANT (CP601S)

	CABLE COATING
	CABLE
	FOR INDOOR & OUTDOOR USE
	
	FLOOR/ WALL
	
	FIRESTOP CABLE COATING (CP679A PLUS)



* NOTE : THE ABOVE TABLE OF APPLICATIONS ARE FOR REFERENCES ONLY. PLEASE REACH OUT TO HILTI ENGINEERS TO CONSULT FOR SOLUTIONS ON SPECIFIC APPLICATIONS. (E.G. LARGER OPENINGS MAY RESULT IN LOWER FIRE RESISTANCE RATING THAN STATED IN TABLE)
*NOTE : SOME APPLICATIONS MAY REQUIRE SECONDARY PRODUCTS WHICH MAY NOT BE MENTIONED IN ‘APPLICABLE PRODUCTS’ SECTION. PLEASE SEEK SUPPORT FROM HILTI ENGINEERS FOR SOLUTIONS ON SPECIFIC APPLICATIONS.




TABLE OF ADDITIONAL ATTRIBUTES OF FIRESTOP PRODUCTS
	ATTRIBUTES
	FIRESTOP PRODUCTS

	[bookmark: _Hlk41944580]
	ELASTOMERIC SILICONE FIRESTOP SEALANT (CP601S)
	FLEXIBLE ACRYLIC FIRESTOP SEALANT (CP606)
	CEMENTITIOUS BASED FIRESTOP MORTAR (CP636)
	INTUMESCENT FIRESTOP COLLAR (CP644 / CP634N)
	INTUMESCENT FIRESTOP WRAP (CP648E)
	FIRESTOP SPEED SLEEVE
(CP653)
	FIRESTOP EXPANSION FOAM (CP660)
	FIRE SAFETY COATING (CP670)
	FIRE CAVITY BARRIER (VENTILATED) (CP 674 V)
	FIRE CAVITY BARRIER (NON-VENTILATED) (CP 674 NV)
	FIRESTOP CABLE COATING (CP679 PLUS)
	INTUMESCENT FIRESTOP BLOCK
(CFS-BL)
	FIRESTOP CAST-IN DEVICE
(CFS-CID)
	STAINLESS STEEL COMPOSITE SHEET (CFS-COS)
	FIRESTOP ACRYLIC JOINT SPRAY (CFS-SP WB)
	INTUMESCENT FIRESTOP SEALANT (FS-ONE MAX)

	ACOUSTIC INSULATION[footnoteRef:1] [1: ] 

	✓
	✓
	✓
	
	✓
	
	✓
	✓
	
	
	
	✓
	
	✓
	✓
	✓

	GAS TIGHTNESS
	✓
	✓
	✓
	
	
	✓
	
	✓
	
	
	
	✓
	✓
	
	✓
	✓

	MOVEMENT CAPABILITY
	±25%
	±12.5%
	
	
	
	
	
	
	
	
	
	
	
	
	±50%
	

	WATER TIGHTNESS
	✓
	✓
	
	
	
	
	
	✓
	
	
	
	
	
	
	✓
	✓

	AGEING RESISTANCE[footnoteRef:2] [2: ] 

	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	
	
	✓
	✓
	
	✓
	✓
	✓

	RAIN RESISTANCE
	✓
	✓
	✓
	
	
	
	
	✓
	
	
	
	
	
	
	✓
	

	MOLD & MILDEW RESISTANCE[footnoteRef:3] [3: ] 

	RATING 0
	RATING 0
	
	RATING 0
	RATING 0
	RATING 0
	RATING 0
	RATING 0
	
	
	
	RATING 0
	
	
	RATING 0
	RATING 0

	ELECTRICAL RESISTANCE
	✓
	✓
	
	
	
	
	
	
	
	
	
	
	
	
	
	✓

	GREEN BUILDING PRODUCT
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	
	
	
	✓
	✓
	
	✓
	✓



 FIRESTOP SYSTEMS ARE TESTED FOR AIRBORNE AND STRUCTURE BORNE SOUND INSULATION. FOR AIRBORNE SOUND INSULATION, IT IS TESTED BASED ON ISO140 AND THEY ARE RATED BETWEEN STC45-STC55.
2 FIRESTOP SYSTEMS ARE SUBJECTED TO AGEING RESISTANCE TEST THAT SIMULATES A SERVICE LIFE OF APPROXIMATELY 30 YEARS.
3 MOLD AND MILDEW RESISTANCE ARE TESTED BASED ON ASTM G-21 WHEREBY MATERIAL IS RATED BETWEEN 0 TO 4, WITH 0 EXHIBITS NO ATTACK BY FUNGI.
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