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Safe passive fire protection
with SkamoTunnel

SkamoTunnel is a lightweight system for passive fire
protection of tunnels.

The system consists of the SkamoTunnel Board 250 and
a range of accessory products.

SkamoTunnel is the safe choice:
Weighs 10kg/m? and can be mounted by two persons

Mounting, maintenance and repair requires no special
equipment
Can be mounted on both plan and curved surfaces

Approved according to the highest fire requirements
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Lightweight passive fire prot
with SkamoTunnel

SkamoTunnel Board 250 weighs 10kg/m?, meaning
that individuals can manually carry a board without
compromising on the work environment.

Furthermore, the easy handling of the boards contributes
to the easy mounting of SkamoTunnel.

General about passive fire protection for tunnels
The passive fire protection boards used for tunnels are
usually cement-bound, which results in a weight of up to
35kg/m? — and the need of special lift equipment during
mounting.

Cement-bound passive fire

protection boards
‘ SkamoTunnel Board 250

Weight reduction of around
70% compared to other
products in the market.

What is calcium silicate?
Calcium silicate boards are made of inorganic minerals in
a highly porous structure.

The main constituents of calcium silicate are quicklime
and microsilica, which is originally a by-product of silicon
production.

Quicklime Microsilica

International producer of calcium silicate
SkamoTunnel Board 250 is made of the lightweight
material calcium silicate, which is produced in two of
Skamol’s factories.

Skamol has more than 35 years of experience with
production of calcium silicate, and today exports to large
parts of the world.
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Easy machining
with SkamoTunnel

The SkamoTunnel Board 250 is made of calcium silicate,
which is easy to:

= drill

= cut

= saw

= sand

No special equiptment is required to fit boards to the
desired dimensions, as ordinary wood-cutting tools can be
used.

If required, the SkamoTunnel Board 250 can be supplied
pre-cut according to the design of the specific project.

For more information about design, see page 20 to 24.
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Optimize resources
with SkamoTunnel

During the design of a tunnel project, Skamol offers its \
support in several design phases, to the benefit of both
the environmental and financial perspectives of the
project.

To name a féw:

Vv Optimization of materials !
To ensure the minimum waste of materials due to'cut-
off, we calculate the optlmal m|x of board dimensions
for each project.

Vv Optimization of fastener placement
To simplify the mounting procéss and reducmg the
mounting time, we design a Iayput of fasterhers for
each project. e % :
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Classification reports
for SkamoTunnel

SkamoTunnel has been tested and approved by the
accredited Instytut Techniki Budowlanej according to
Efectis-R0695:2020. This is the most severe fire curve,
RWS curve for 180 minutes, and it concluded that
SkamoTunnel protects concrete against spalling.
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The RWS fire curve was developed by the Ministry of
Transport in the Netherlands, the Rijkswaterstaat.

This fire curve is based on the assumption that in a worst-
case scenario a 50m? fuel, oil or petrol tanker will catch
fire and a fire load of 300MW will occur.

As stated on the figure below the RWS fire curve is more
severe than the ISO and Hydrocarbon fire curves and
therefore also applicable for these.

Omin. 50min. 100min. 150min.

ISO
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Instytut Techniki Budowlanej

ITB CLASSIFICATION

OF FIRE RESISTANCE

Sponsor:
Prepared by

Subjectof classification:

Dateot
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Safe passive fire protection
with SkamoTunnel

nel offers a second-to-none passive fire

,as it is approved for the most severe fire

> RWS curve 180 minutes, and protects
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Freeze and thaw
with SkamoTunnel

SkamoTunnel Board 250 has been tested according to
EAD 350142-00-1106 “Fire protection board, slab, mat
products and kits” to determine the weather-exposure
classification. This is done through test made at the
Danish Technological Institute where freeze/thaw. results
revealed a Type Y classification.

This classification states that the board can be used for
internal and semi-exposure conditions.
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Design of flat concrete tunne
with SkamoTunnel

Skamol is able to help during the design phase of a flat

concrete tunnel to secure the most optimal and low waste
solution by helping the designers to choose the most A
optimal boards dimensions. =

Skamol is also able to calculate the correct fastener layout

based on the forces acting in the flat concrete tunnel, & s
which will ensure stability in the boards throughout their

lifetime.
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Design of curved concrete tu
with SkamoTunnel

Skamol is able to help during the design phase of a
Lcurved concrete tunnel to secure the most optimal and
low waste solution ‘_by“hé:lbi g the designers to choose the
most optimal boards dimensions.

ulate the correct fastener Iéyout
in the curved concrete tunnel,

which will ensufe stability in the boards throughout their

lifetime.
-4
ITEM NO. PART NUMBER MATERIAL WEIGHT QryY.
1 500000-1 kamoTunnel Board 250 6.03 15 DETALS
2 500000-2 kamoTunnel Board 250 6.07 260 SCALE1:10
3 500000-3 kamoTunnel Board 250 3.03 110
4 '500000-4 kamoTunnel Board 250 268 15

SkamoTunnel Boards mounted to be overlapped as shown below

DETALA
SCALE 1110

SkamoTunnel Setup b

5000006
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Washability
of SkamoTunnel

According to the Norwegian National Road Directorate,
washing of passive fire protection in tunnels is often

done using high pressure water. Our test were conducted
according to these requirements. Therefore, test with high
pressure water has been conducted which created two
options for washing.

First option is where the passive fire protection will need
cleaning up to 2 times a year for 50 years. Here the
solution would be to apply two layers of Skamol Silicate
Paint. This paint can be applied by either spray or roller
directly on to the board. No primer is needed.

Second option is where the passive fire protection will
need cleaning for up to 10 times a year for 50 years. Here
the solution would be to apply Skamol Primer, Skamol

uctural Plaster and two layers of Skamol Silicate Paint.
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Mounting step 1:
Position board

The SkamoTunnel Board 250 must be held in a flat
position against the concrete.

The position and number of fasteners must be designed
beforehand and depend on requirement for each project
as well as the board dimensions.

The red crosses mark the placement of fasteners on the
board.
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Mounting step 2:
Drill holes

A rotary percussive drill is used to drill the holes for
fasteners at the position marked with red.

Do not activate the percussion until the drill gets in contact
with the concrete.

Drill into the concrete until the required fastener depth is
reached.

29



Mounting step 3:
Insert fasteners

Remove dust from the hole, e.g. with at blow-out pump,
before the fasteners are inserted.

Insert the fasteners into the drilled holes and knock them
into position until the washers are in contact with the
surface of the SkamoTunnel Board 250.

Limit the force of the knock to avoid overdrive of the
fasteners and damage to the SkamoTunnel Board 250.

30
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Mounting step 4:
Inspect fasteners

A visual inspection must be done to ensure that the
fasteners are secured and in contact with the surface of
the SkamoTunnel Board 250.

Fasteners which do not fulfill these requirements must be
replaced.
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Mounting step 5:
Position board

Place the SkamoTunnel Board 250 next to the mounted
board and repeat the process.

Ensure that the butt joins between the boards are as close
as possible.

The gab between the boards must not exceed 1mm.

32
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Mounting step 6:
Position board

Place the SkamoTunnel Board 250 in bond just above the
butt joint.

Place the boards as close as possible and repeat the
process with the fasteners.

The gab between the boards must not exceed 1mm.

33



Fasteners

for SkamoTunnel

Example of fastener.

Wedge fastener HFB-R (Hilti) or another fastener which
fulfills the following parameters:

» Material: Steel A4

» Diameter: 6mm

* Load capacity: Minimum 0.5kN

» Washer diameter: Minimum 30mm

» Base material: Concrete (both cracked and uncracked)
* Possibility of disassembly

» Fastener depth in concrete: 35mm

34
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How to attach the fastener

The SkamoTunnel Board 250 should be attached to the
concrete substrate with the use of fasteners described
above. The drawing below defines the dimensions
between the grid’s axes of the fasteners for a full-size
board. When using a board with smaller dimensions,
the arrangement of the fasteners should be adjusted so
as not to exceed the maximum distances between the
fasteners specified in the drawing below. The fasteners
lying on the central axis (running parallel to the longer
edge of the plate) are shifted by half the distance between
the fasteners.

The width of the joint between the edges of the boards
must not exceed 1mm.

For the test the number of fasteners was 4.5 per m? but
this number will be adjusted to the specific requirement for
each project.
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Maintenance during lifetime
of SkamoTunnel

Boards can be taken down and fasteners be removed
in order to inspect the concrete behind and repair any
leakage or damage to the concrete.

After a fire the boards can easily be removed and

replaced according to the major repair instruction for
SkamoTunnel, see page 40.
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Protection of expansion joints
with SkamoTunnel

Example of how to protect expansion joints.

Concrete wall:

Section joint”

- For yderligere mdl, refereres der til 3D fil
- For further dimensions, refer to CAD file

GRoss WG ‘

"“m3

SkamoTunnel Board 250
m3 ‘ kg
Dimensional tolerances unless otherwise shown Exponsion J‘oinf
HEIFIFIE]
PN e skamol|
1220 | ] (©) [omme [ o [moeam
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Plaster, paints, colours
for SkamoTunnel







Major repair instruction
for SkamoTunnel
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Principle of major
repairment

The principle of major repairment in case of a crack or
other damage in SkamoTunnel Board 250 is to cut off a
piece of the board perpendicular to the long edge and
replace it with a new piece of board. The cutting edge
should be distanced 120mm from the fasteners’ line in the
remaining part of the board.

of a board

Damaged pért of a board
Good part

42
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Examples of major
damages

The illustration below contains examples of major
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New fasteners

If a new edge line contains only one fastener, the line of

fastener shall be complemented.
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The below description of the system’s major repairment
is adequate for the fasteners’ layout presented at the
beginning of this document. The way of major system
repairment with different fasteners layout may differ and
should be approved by Skamol for specific projects.
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Supplementary piece of

the board

fasteners arrangement dependent on the size of board as

A supplementary piece of the board shall contain
illustrated below.
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Repair of minor damage
on SkamoTunnel

The principle of repairment in case of minor damage in
SkamoTunnel Board 250 is to fill out the damages with a
fire approved sealant.

Through trials the actual sealant must be proved to stick
to the SkamoTunnel Board 250 after hardening.

Skamol can assist in this part of approving specific
sealants for use together with SkamoTunnel Board 250.

Repair of edge

— el

Board thickness

I >

Defect A <75 mm <50mm
Defect B <20mm <15mm
Defect C <20mm <15mm

46

For repair of damages bigger than the below described,
please see major repair instruction for SkamoTunnel,
page 40.

The illustrations below show examples of chip offs that
need to be repaired.

Maximum defects possible to be repaired using sealant

Repair of corner

Defect A <30mm <20mm
Defect B <30mm <20mm
Defect C <30mm <20mm



In areas marked with red only damages up to 10 mm must

be repaired

SkamoTunnel

Building

Areas marked with red, where drilled holes should be
avoided.

If holes are drilled anyway, the repair must be according to
maijor repair instruction for SkamoTunnel, see page 40.

1,220mm
“b:
Sl
v

I

I
300mm | 300mm ) 300mm
1

2,040mm
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Repair after temporary and a
with SkamoTunnel

If temporary installations are needed during construction
of the tunnel, holes after bolts and screws must be
repaired, when the installation is removed:

= Holes <10mm in diameter
no repair needed.
* Holes 210mm to 50mm in diameter
must be repaired with a fire approved sealant.
* Holes 250mm in diameter
must be repaired according to major repair instruction
for SkamoTunnel, see page 40.

Sealants around permanent installations

Already during the design phase, the layout of fire boards
and fasteners must be made, to secure proper fastening.
When tubes, fittings and other equipment penetrates the
fire boards the width of the joints/sealant to the fire boards

must not exceed 50mm.

If required, intumescent sealing must be used.

48
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Datasheet:

SkamoTunnel Board 250

Bulk density 250
Board weight (40mm thickness) 10.0
Compressive strength 3.1
Flexural tensile strength 1.5
Y
Freeze-thaw resistant for weather exposure category .

(semi-exposure)
Non-combustibility tests Class A1
Surface washability according to the Norwegian National Road Directorate Yes
RWS 180
Below WHO

Emissions from calcium silicate board during fire (VOC and SVOC) clow ’
recommendation
HS Tariff number (Harmonized Commodity Description and Coding System) 6806.90.00
Colour Grey

kg/m?
kg/m?
MPa
MPa

minutes

Maximum 2,440mm 1,220mm 105mm

Minimum According to your specification According to your specification 40mm

Standard tolerances Up to £1.5mm Up to £1.5mm Up to +2.0mm
Machining

Special shapes machined to
customer specification can be
supplied for specific design
requirements.

Packaging
Products will be packed according
to the Skamol standard.

Data are average results of tests conducted under standard procedures and are subject to variation. Data contained in this data sheet are supplied in good faith

as a technical service and are subject to change without notice. Misprint and errors excepted. Revision number: 14.7.2022
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Datasheet:

Skamol Primer

SkamoTunnel

Building

e e

Contains a maximum of

General

Spreading capacity
Drying time

Pouring temperature

Shelf life

Colour

]
o

™ —

1.4

min. 30
min. +5

12

Transparent

g VOCIL

m?/L
minutes
°C

months

Data are average results of tests conducted under standard procedures and are subject to variation. Data contained in this data sheet are supplied in good faith

as a technical service and are subject to change without notice. Misprint and errors excepted. Revision number: 14.7.2022
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Datasheet:

Skamol Structural Plaster

e e

Bulk density
Water vapour transmission, p (EN 1015-19)

General

Bag size

Consumption, 2mm (per bag)
Shelf life

Pouring temperature
Opening time at +20°C
Added water (per bag)

Classification reaction to fire (EN 13501-1:2007 + A1:2009)
HS Tariff number (Harmonized Commodity Description and Coding System)

Colour

1,400 to 1,500
<15

20
7.5
12
+5to +25
60
3.6t04.1

Class A1
2824.50.90
White

Skamol Structural Plaster

L

e

y

kg/m?

kg
mz
months
°C
minutes

L

Data are average results of tests conducted under standard procedures and are subject to variation. Data contained in this data sheet are supplied in good faith
as a technical service and are subject to change without notice. Misprint and errors excepted. Revision number: 14.7.2022
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Datasheet:
Skamol Silicate Paint

VOoC <5
Non-flammable

High abrasion and scratch resistance

Yield 4to5
Application conditions +8 to +25
Drying time 12
Shelf life 12
Storage conditions +5 to +35

HS Tariff number (Harmonized Commodity Description and Coding System)

Colour White

Skamol Silicate Paint

%

m2/L
°C
hours
months

°C

Data are average results of tests conducted under standard procedures and are subject to variation. Data contained in this data sheet are supplied in good faith

as a technical service and are subject to change without notice. Misprint and errors excepted. Revision number: 14.7.2022
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All In | one

Learn more at www.skamol.com

Skamol Group
Hasselager Centervej 1, 8260 Viby, Denmark
Tel.: +4597 72 15 33

www.skamol.com
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