
Min. 64 mm thick
concrete floor/ wall

Min. 25 mm thick Hilti FS-ONE
MAX Firestop Intumescent
Sealant
Floor - top surface only
Wall - both surfaces

Min 38 mm thickness mineral
wool (min. 4 PCF density)

F-rating 2 hrs.

Max. annular gap

13 mm

54 mm

UL System no. - C-AJ-5341

Min. annular gap

Min. 114 mm thick
concrete floor/ wall

Nom. 254 mm diameter (or smaller) Steel
pipe (Schedule 40 or heavier) or iron
pipe (cast or ductile)

Min. 13 mm thick Hilti
FS-ONE MAX Firestop
Intumescent Sealant
Floor - top surface only
Wall - both surfaces

2 layers of Hilti CP 648-E Wrap Strip wrapped around
the outer circumference of pipe and recessed 13mm
Floor - top surface only
Wall - both surfaces

Nom. 51 mm diameter (or smaller)
Steel pipe (Schedule 40 or heavier)

Min. 114 mm thick
concrete floor or 127
mm concrete wall

F-rating 2 hrs.

Max. annular gap

17.5 mm

78 mm

UL System no. - C-AJ-5048

Min. 13 mm thick Hilti FS-ONE MAX
Firestop Intumescent Sealant /
CP 601S Firestop Silicon Sealant /
CP 606 Firestop Acrylic Sealant
Floor - top surface only
Wall - both surfaces

Min 102 mm thickness
mineral wool (min. 4 PCF
density)

Min. annular gap

25 mm thick Glass fiber
pipe insulation.

Max. opening
diameter 203 mmMax. opening

diameter 508 mm

F-rating 2 hrs.

Max. annular gap

6 mm

44 mm

UL System no. - C-AJ-7111

Min. annular gap

Max. opening area 0.66 m² (7.1sq ft) with max.
dimension 813 mm

Max. 762 mm x 762 mm
(or smaller) steel duct
(24GA. or heavier)

Min. 64 mm thick
concrete floor or Min.
76 mm concrete wall

Min 51 mm thickness mineral
wool (min. 4 PCF density)

Min. 13 mm thick Hilti
FS-ONE MAX Firestop
Intumescent Sealant
Floor - top surface only
Wall - both surfaces

F-rating 2 hrs.
UL System no. - W-J-7109

Max. 2500 mm x 2500 mm (or smaller) steel duct 24
GA. (or heavier) constructed and reinforced in
accordance with SMACNA construction standards

Min. 152 mm thick
concrete wall

Min. 16 mm thick Hilti FS-ONE MAX
Firestop Intumescent Sealant or CP
606 Firestop Acrylic Sealant flush
with both surfaces of wall
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Min. 6 mm bead Hilti FS-ONE MAX
Firestop Intumescent Sealant / CP
606  apply at the point of contact
between duct and wall prior to the
installation of Steel angle

Max. annular gap

0 mm

51 mm

Min. annular gap

Max. area of
opening

Nom. 102 mm diameter (or smaller)
Steel, iron, conduits, copper pipe
and copper tubing

Min. 152 mm thick
concrete wall

F, Ratings hr Sealant Type Sealant Thickness, (mm)

2 16

4 25

FS-ONE MAX or CP 606

Steel pipe (Schedule 40 or heavier)

Cast or ductile iron pipe

Max. annular gap

0 mm

22 mm

102mm or smaller

Copper tubing Type L (or heavier)

Min. annular gap

Max. opening
diameter 146 mm

Conduits

F-rating 2 hrs.
Max. opening diameter

in normal floor/ wall
241 mm

UL System no. - C-AJ-1664

Min. 114 mm thick concrete floor/wall
or Min. 152 mm hollow core floor

Floor application : Min. 76mm thick Hilti CP660 Flexible Firestop Foam
flush with top / bottom surface or within the thickness of the floor.
Wall application : Hilti CP660 Flexible Firestop Foam flush with both
surfaces of wall

Min. 13 mm bead CP 660
Flexible Firestop Foam

Note :  Steel angle are optional for max. duct dimension up to 610mm x 610mm (24 GA or heavier), provided the annular
gap range is between 13 mm to 25 mm.

F-rating 2 hrs.

Max. annular gap

Min. annular gap 0 mm

48 mm

Max. opening
diameter

810 mm

Min. 114 mm thick
concrete floor/ wall

Min. 76 mm thickness mineral wool (min. 4 PCF
density) - for nom. 102 mm diameter (or smaller) pipes
, conduits or tubing
- Min. 102 mm thickness mineral wool (min. 4 PCF
density) for pipe greater than nom. 102 mm diameter
pipes, conduits or tubings

Min. 13 mm thick Hilti FS-ONE MAX
Firestop Intumescent sealant / CP 601s
Firestop Silicon Sealant / CP 606
Firestop Acrylic Sealant
Floor - top surface only
Wall - both surfaces

F-rating 2 hrs.
Max. opening

diameter

Max. annular gap

Min. annular gap

305 mm

0 mm

32 mm

UL System no. - C-AJ-1380

UL System no. - C-AJ-1149

Not to scale (Representation
only)

Pipe sizes and details as
per the below table

Min. 114 mm thick
concrete floor/ wall

Min. 102 mm thickness mineral
wool (min. 4 PCF density)

F-rating 2 hrs*.
Max. opening

diameter

Min. annular gap

813 mm

0 mm

UL System no. - C-AJ-1226

Not to scale (Representation
only)

F-rating 4 hrs.

annular gap (when
sleeve is used)

24 mm

0 mm

Max. opening diameter 203 mm

UL System no. C-BJ-1037

Min. 194 mm thick
concrete wall

Not to scale (Representation
only)

Min. 64 mm thick
concrete floor/ wall

Min. 51 mm thickness mineral
wool (min. 4 PCF density)

Pipe sizes and details as
per the below table

Min. 6 mm bead of Hilti
FS-ONE MAX Firestop
Intumescent Sealant
Floor - top surface only
Wall - both surfaces

Min. 6 mm thick Hilti FS-ONE MAX
Firestop Intumescent Sealant
Floor - top surface only
Wall - both surfaces

[Optional] Nom. 813 mm
diameter (or smaller)
Schedule 40 metallic sleeve.

Max. annular gap 48 mm

* This firestop system is also applicable for 3 hrs. fire rating if the barrier is also rated for 3 hrs.

Pipe type

Steel pipe (Schedule 10 or heavier)

Cast or ductile iron pipe

Copper pipe

762 mm or smaller

Nom. Diameter

762 mm or smaller

152 mm or smaller

Copper tubing 152 mm or smaller

Steel conduit 152 mm or smaller

EMT 102 mm or smaller

[Optional] Nom. 813 mm
diameter (or smaller)
Schedule 40 metallic sleeve

Min. 13 mm bead of Hilti
FS-ONE MAX Firestop
Intumescent Sealant
Floor - top surface only
Wall - both surfaces

Min. 13 mm thick Hilti FS-ONE MAX
Firestop Intumescent Sealant
Floor - top surface only
Wall - both surfaces

Pipe type

Steel pipe (Schedule 10 or heavier)

Cast or Ductile Iron pipe

EMT or steel conduit

254 mm or smaller

Nom. Diameter

254 mm or smaller

102 mm or smaller

Copper tubing 102 mm or smaller

Copper pipe 102 mm or smaller

Pipe sizes and details as
per the below table

Min. 13 mm bead of Hilti FS-ONE MAX
Firestop Intumescent Sealant / CP 601S
Firestop Silicon Sealant / CP 606 Firestop
Acrylic Sealant
Floor - top surface only
Wall - both surfaces

Pipe type

Steel pipe (Schedule 10 or heavier)

Cast or ductile iron pipe

Copper pipe

762 mm or smaller

Nom. Diameter

762 mm or smaller

152 mm or smaller

Copper tubing 152 mm or smaller

Steel conduit 152 mm or smaller

EMT 102 mm or smaller

F-rating 2 hrs.
Max. opening

diameter

Max. annular gap

Min. annular gap

813 mm

0 mm

51 mm

UL System no. - C-AJ-1453

Pipe type

Steel pipe (Schedule 10 or heavier)

Cast or Ductile Iron pipe

Copper pipe

762 mm or smaller

Nom. Diameter

762 mm or smaller

152 mm or smaller

Electrical Metallic conduit 102 mm or smaller

Copper tubing 152 mm or smaller

Pipe sizes and details as
per the below table

Min 102 mm thickness mineral wool
(min. 4 PCF density)

Min. 13 mm thick Hilti CP 606  Firestop
Acrylic Sealant
Floor - top surface only
Wall - both surfaces

[Optional] Nom. 813 mm
diameter (or smaller) Schedule 5
(or heavier) metallic sleeve.

Min. 114 mm thick
concrete floor/ wall

Min. 6 mm bead of Hilti CP 606
Firestop Acrylic Sealant applied
at the pipe/sleeve interface
Floor - top surface only
Wall - both surfaces

Rigid steel conduit 152 mm or smaller

Pipe sizes and details as
per the below table

Min 102 mm thickness mineral wool
(min. 4 PCF density)

[Optional] Nom. 203 mm
diameter (or smaller)
Schedule 10 (or heavier)
metallic sleeve.

Precast Autoclaved Aerated
Concrete floor / roof-ceiling
assembly or wall

Pipe type

Steel pipe (Schedule 10 or heavier)

Cast or ductile Iron pipe

EMT conduit

152 mm or smaller

Nom. Diameter

152 mm or smaller

102 mm or smaller

Copper tubing

152 mm or smallerSteel conduit

152 mm or smaller

Copper pipe 152 mm or smaller

Min. 25 mm thick Hilti FS-ONE MAX
Firestop Intumescent Sealant
Floor - top surface only
Wall - both surfaces

Max. annular gap (when
sleeve is not used)

Min. annular gap (when
sleeve is not used)

48 mm

F-rating 4 hrs.
Max. opening

diameter

Min. annular gap

371 mm

22 mm

UL System no. - W-J-1041

Max. annular gap 25 mm

Pipe type

Steel pipe (Schedule 10 or heavier)

Cast or ductile Iron pipe

EMT conduit

305 mm or smaller

Nom. Diameter

305 mm or smaller

102 mm or smaller

Copper tubing

152 mm or smallerSteel conduit

152 mm or smaller

Copper pipe 152 mm or smaller

Pipe sizes and details as
per the below table

 Cylindrical sleeve fabricated
from min 0.8 mm thick (No. 22
gauge) galv steel sheet steel
sleeve.

Min. 51 mm thick Hilti FS-ONE MAX
Firestop Intumescent Sealant
flush with both surfaces of wall

Not to scale (Representation
only)

Not to scale (Representation
only)

(Optional) Nom. 254 mm (or
smaller) diameter steel sleeve
(Schedule 10 or heavier)

Pipe sizes and details as
per the below table

F-rating 2 hrs.
Max. opening

diameter

Min. annular gap

457 mm

6 mm

UL System no. - C-AJ-5343

Max. annular gap 29 mm

Pipe type

Steel pipe (Schedule 10 or heavier)

Cast or ductile iron pipe

Copper pipe

102 mm or smaller

Nom. Diameter

102 mm or smaller

51 mm or smaller

Copper tubing 51 mm or smaller

Min. 13 mm to 51 mm glass
fibre pipe insulation

[Optional] Nom. 508 mm
diameter (or smaller)
Schedule 40 metallic sleeve.

Min. 25 mm to 76 mm thick
Glass fiber pipe insulation.

Steel angle Min. 51 mm x
51 mm (16 GA. or
heavier)

6.85 m² with max. dimension of
2640 mm

Pipe type

Steel pipe (Schedule 10 or heavier)

Cast or ductile Iron pipe

EM conduit

203 mm or smaller

Nom. Diameter

203 mm or smaller

152 mm or smaller

Copper tubing

102 mm or smaller

Rigid steel conduit

102 mm or smaller

Copper pipe 102 mm or smaller

Pipe sizes and details as
per the below table

Max. annular gap

Min. annular gap 0 mm

22 mm

Max. opening diameter
in hollow core floor/ wall

178 mm

FS-ONE MAX

Hilti FS-ONE MAX Firestop Intumescent
Sealant / CP 606 Firestop Acrylic Sealant
thickness as per below table, flush with
both surfaces of wall

Min.13 mm bead Hilti FS-ONE
MAX Firestop Intumescent
Sealant or CP 606 Firestop
Acrylic Sealant apply at point of
contact location on both
surfaces of wall

Min. 95mm thickness mineral
wool (min. 4 PCF density)

F-rating 4 hrs.
UL System no. - W-J-1226

102mm or smaller

102mm or smaller

102mm or smaller

102mm or smaller

F-rating 2 hrs.
UL System no. - C-AJ-8143

152 mm diameter or smaller

Steel pipe (Schedule
40 or heavier)

cast or ductile iron pipe 610 mm diameter or smaller

610 mm diameter or smaller

EMT 102 mm diameter or smaller

152 mm diameter or smaller

Max. 254 mm diameter (or
smaller) Steel, iron pipe

Min. 13 mm thick Hilti FS-ONE MAX Firestop
Intumescent Sealant
Floor - top surface only
Wall - both surfaces

Min 102 mm thickness mineral wool (min.
4 PCF density)

Min. 114 mm thick
concrete floor / Min. 127mm
thick concrete wall

Max. 100 mm diameter cable
bundle or individual cableNom. 152 mm diameter (or smaller)

copper, pipe and copper tubing

Max. 152 mm dia. steel
conduits and max. 102 mm dia.
(or smaller) EMT conduits

Max. 52 mm diameter (or smaller)
Steel, iron pipe with maximum 52 mm
thick Glass fiber pipe insulation or
max. 25 mm thick AB/PVC insulation

Max. 203 mm diameter (or smaller) Steel, iron pipe
with maximum 38 mm Glass fiber pipe insulation

Between individual cables and cable bundles

Annular gap (space) between penetrants Minimum Maximum

Between individual/bundles cables and other penetrants
Between individual/bundled cables and copper pipes greater than 76 mm,
steel pipe, iron pipe, and conduits greater than 102 mm.
Between metallic pipes, conduit and tubes and insulated pipes and tubes

Between 76 mm (or smaller) copper pipes and tubes

Between 102 mm (or smaller) steel and iron pipes and conduits

Between 51 mm (or smaller) metallic pipes and conduits

Between PVC, CPVC and RNC penetrants

 Between PVC, CPVC and RNC and other penetrants
Between insulated penetrants, non-metallic penetrants or cable tray and
periphery of the opening
Between all other penetrants and periphery of the opening

13 mm 305 mm

305 mm

305 mm

305 mm

305 mm

305 mm

305 mm

305 mm

305 mm

305 mm

305 mm

13 mm

51 mm

51 mm

13 mm

13 mm

0 mm

13 mm

51mm

13 mm

0 mm

Rigid Steel Conduit 152 mm diameter or smaller

Stainless Steel pipe
(Schedule 10 or heavier) 102 mm diameter or smaller

Cable tray Max. 610 mm wide and 152 mm
deep

PVC pipe (Schedule 40) Nom. 51 mm diameter or smaller

RNC (Schedule 10) Nom. 51 mm diameter or smaller

Crosslinked Polyethylene
(PEX) tubing (SDR 9) Nom. 51 mm diameter or smaller

PP-R pipe (SDR 7.4 or
11)

Nom. 63 mm OD or smaller

PP-RCT pipe (SDR
9,11 or 17.6) Nom. 63 mm OD or smaller

PP-RCT pipe (SDR
7.3,11 or 17) Nom. 63 mm OD or smaller

PP-RCT pipe (SDR
7.4,11 or 17.6)

Nom. 63 mm OD or smaller

PP pipe (SDR 9 or 11) Nom. 63 mm OD or smaller

Glass fibre insulation

Nom. 38 mm for pipes with nom.
dia. 203 mm (or smaller) or tubes
with nom. dia 102 mm (or
smaller)

Glass fibre insulation
Nom. 51 mm for pipes or tubes
with nom. dia. 51 mm or smaller

AB/PVC insulation Nom. 25 mm for pipes or tubes
with nom. dia. 51 mm or smaller

Cable bundle
Max. 102mm diameter tightly
bundled cables

Not to scale (Representation
only)

Copper tubing (Type
L or heavier)
Copper pipe (Regular
or heavier)

Max. area of opening 9,290 cm² with max dimension
of 1,219mm

Copper pipe (Regular or heavier)

Min. 114 mm thick
concrete floor or Min.
140 mm thick concrete
wall

F-rating 2 hrs*.

Max. annular gap

Min. annular gap 6 mm

44 mm

Max. area of
opening

6606 cm² (1024 sq.in. with
max. dimension 813 mm.

UL System no. - C-AJ-7051

* This firestop system is also applicable for 3 hrs. fire rating if the barrier is also rated for 3 hrs.

Nom. 762 mm x 762 mm by
No. 24 gauge (or heavier)
galv. steel duct

Min 89 mm thickness mineral
wool (min. 4 PCF density)

Min. 25 mm thick Hilti FS-ONE
MAX Firestop Intumescent
Sealant or CP 606 Firestop
Flexible Sealant
Floor - top surface only
Wall - both surfaces

Steel retaining angle

Not to scale (Representation
only)

Min. 114 mm thick
concrete floor.

Pipe sizes and details as per
the below table

Hilti CP 680-P cast in
firestop device.

Pipe type

Steel pipe (Schedule 10 or heavier)

Cast or ductile Iron pipe

Rigid steel conduit

152 mm or smaller

Nom. Diameter

152 mm or smaller

152 mm or smaller

102 mm or smallerElectrical metallic conduit

51 mm or smaller

51 mm or smaller

F-rating 4 hrs.
UL System no. - F-A-1091

Nom Pipe Diameter Firestop Device

2 in. (51 mm)
CP 680-75/2.5"N

CP 680-P 2"
3 in. (76 mm) CP 680-P 3"

3 to 4 in. (76 to 102 mm)
CP 680N-110/4"

CP 680-P 4"

6 in. (152 mm)
CP 680N-160/6"

CP 680-P 6"

Copper tubing Type L (or heavier)

Not to scale (Representation
only)

Copper pipe (Regular or heavier)

Hilti Firestop Systems

80 Pasir Panjang Road | #16-83/84
Mapletree Business City | Singapore 117372

Hilti Asia Pacific Private Limited

DISCLAIMER:
1. These are general drawings

representing application of Hilti

products and are not to be

considered as designs.

2. Fire rating of assembly is dependent

on the performance of all

components of the system in the

actual conditions.

3. For fire rating in actual site

conditions, proper dimensions and

number of penetrants – pipes, cable

trays, ducts, insulation must be

provided.

4. Where UL systems cannot cover the

application, an engineering

judgement request must be raised.

5. Hilti shall not incur any obligation or

liability for any loss, expense or

damages, including incidental or

consequential, arising out of or in

connection with the use,

interpretation of, or application

based on these drawing templates.
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