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Penetration Firestop System
Consists of:
• Assembly being penetrated
• Penetrating item
• Fill, void or cavity materials (firestopping materials)



Firestop Test Ratings
• F-rating 

• Pass/fail
• Passage of Flame
• Hose Stream

• T-rating 
• Time is recorded/reported, not a pass/fail
• Time at which temp rise >325°F on unexposed side
• Code-mandated only for some floor penetrations

• L-rating: 
• Air Leakage (Optional)

• W-rating: 
• Water Leakage (Optional – never code mandated)

Code Requirements: Wall Assemblies
• 714.4 Fire-resistance-rated walls

• 714.4.1.2 Through-penetration firestop system
• Through penetrations shall be protected by an approved penetration 

firestop system installed as tested in accordance with ASTM E814 or UL 
1479, with a minimum positive pressure differential of 0.01 inch (2.49 Pa) of 
water and shall have an F rating of not less than the required fire-resistance 
rating of the wall penetrated.

• T-ratings are never required by code for wall through-penetrations



Code Requirements: Horizontal Assemblies
• 714.5 Horizontal Assemblies
• 714.5.1.2 Through-penetration firestop system
• Through penetrations shall be protected by an approved through-penetration firestop system 

installed and tested in accordance with ASTM E814 or UL 1479, with a minimum positive 
pressure differential of 0.01inch of water (2.49 Pa). The system shall have an F rating/T rating 
of not less than 1hour but not less than the required rating of the floor penetrated.

Exceptions to T-Rating only: 
1. Floor penetrations contained and located within the cavity of
a wall 
2. Floor penetrations by floor drains, tub drains or shower drains 
contained and located within the concealed space of a horizontal 
assembly
3. Max 4-inch diameter metal conduit or tubing
penetrating directly into metal-enclosed electrical power
switchgear.

How to achieve T-rating
Methods for achieving a T Rating = F-rating include:

• Wrap metallic pipe with insulation above and/or below floor
• Mineral wool or ceramic insulation above and/or below floor
• Glass fiber insulation only above floor
• Proprietary, listed wrap materials 

(duct wrap, endothermic mats)
• Small dia. penetrant in thick concrete floor 
• Listed systems provide details of what is 

needed



Ducts and dampers
714.1.1 - Penetrations of fire resistance rated walls by ducts that are not protected with 
dampers shall comply with sections 714.3 though 714.4.3

 some listed firestop systems require angle irons fastened to duct (not wall) to 
strengthen top & bottom of large rectangular ducts

Code Requirements: 
Smoke Barriers (L-rating)
• 714.5.4 – Penetrations in smoke barriers shall have an 

L- Rating at ambient and 400° F per UL1479
• Max 5.0 CFM / sq ft of opening per penetration, or
• Max cumulative leakage of 50 cfm for all penetrations within any 100 square feet of wall or 

floor area

Image credit: Coffman Engineers



Annular Space Requirements: 
Automatic fire sprinkler piping in Seismic Areas

NFPA 13 – Installation of Sprinkler Systems
Annular Space requirements to prevent damage to sprinkler pipe

• If Pipe ≤ 3.5” then annular = 1”
• If pipe > 3.5” then annular = 2”
• “…the clearance shall be filled with 

a flexible material…”
• 2021 edition of NFPA 13 waives 

annular space for gypsum walls
• Only IBC 2024 references NFPA 13-

2021

Testing: ASTM E119
Time-Temperature Curve

Source: The Construction Specifier



Testing: Before

Testing: During



Testing: After

Example of Successful Testing
Construction - 4” PVC Through Drywall

Firestopping - Intumescent collar plus Sealant

AfterBefore



Factors Affecting Penetrations 
• Floor or wall construction type and thickness
• Size and shape of opening
• Size and type of penetrating item(s)
• Percent fill of cables
• Annular space
• Rating requirement
• Firestopping materials

Annular Space

Annular Space



Typical Annular Space

1. Centered 2. Off-Centered 3. Point 

Contact
4. Continuous 

Contact

Sealant depth & location must be verified

5/8” specified in Listed System < 5/8” installed in the field



Point Contact

TOP VIEWSIDE VIEW

Crown Bead at Point Contact

Untooled sealant on the surface will likely fail
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Properly Tooled Penetrations
• The Firestop sealant must be well 

bonded to penetrating item and 
surrounding wall or floor

• Should always inspect both sides

Material Shrinkage
• Understand some sealants may shrink when installed
• Listing always reports wet sealant thickness
• ASTM C1241 shrinkage test
• % shrinkage, if available, is published by UL in manufacturer’s listings 

summary page 
1. Go to UL Product iQ website (free registration)
2. Type in “XHHW” into search box (listing category)
3. Select the manufacturer whose product shrinkage data you need
4. Scroll to very end of the webpage for ASTM C1241 data



Listings 
always 
report 
wet 
sealant 
thickness

SYSTEM No. C-AJ-1379

F Ratings –  3 Hr
T Ratings –  0 Hr

1A. Floor or Wall Assembly – Min 4-1/2 in. thick reinforced normal weight (150 pcf) concrete.
Wall may also be constructed of any UL classified Concrete Blocks*.  Max diam of opening is
26-1/2 in.

See Concrete Blocks (CAZT) category in the Fire Resistance Rating Directory for names
of manufacturers.

1B. Metallic Sleeve (optional) – Nom 16 in. (or smaller), Schedule 10 (or heavier) steel pipe
sleeve, cast or grouted into floor or wall assembly.

2. Through Penetrants – One metallic pipe or tubing to be installed concentrically or
eccentrically into opening such that the annular space between the pipe and the periphery of the
opening is min 0 in. (point of contact) to max 2-1/2 in. Pipe to be firmly supported on both sides of
opening.  The following types and sizes of pipes may be used:

(a) Nom. 24 in. diam (or smaller) Schedule 30 (or heavier) steel or iron pipe.
(b) Nom. 4 in. diam (or smaller) electrical metallic tubing.

3. Packing Material – Mineral wool insulation of min 4 pcf firmly pressed into opening as a
permanent form.  Insulation material to be recessed by min depth of 1/2 in. from top surface of
floor or both surfaces of wall.

4. Fill, Void, or Cavity Materials* – Caulk – Min 1/2 in. thickness of fill material applied
within the annulus, flush with top surface of floor or both surfaces of wall.  A min 1/4 in. crown of
the caulking material shall be applied around the entire circumference of the pipe at the level of
the floor surface or both wall surfaces.

W. R. GRACE & CO. – CONN. – FlameSafe® FS900+

* Bearing the UL Classification Marking.

Company ABC – SuperDuper Sealant


