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Effect of External Thermal Insulation Composite System with a Non-combustible
Calcium Silicate Based Mineral on The Mitigation for Reducing Fast Spread of Flame
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Abstract

As a building energy saving standard strengthened, The number of building installed external thermal insulation
composite system(ETICS) using EPS insulation increased. But frequent fire accident in the buildings installed EIFS
using EPS led to strengthening of building fire safety regulation. This study is for fire property of EPS ETICS
reinforced with noncombustible calcium silicate-based mineral insulation as a fire spread prevention structure(FSPS).
Fire test for large scale wall by ISO 13785-2 was applied and results showed EPS EIFS with FSPS got 3~8 times
superior fire safety than normal EIFS by visual investigation. Temperature and heat flux measurement results, which
data of upside of specimen were lower than downside, also supported fire safety of EIFS with FSPS.
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Table 1. Exterior wall material regulation

Type of building Requirement

- Commercial building

- Floor total area
used as public business
> 2000m?

- Located distance
< 6m from factory
(exception for low
risk building)

- High-rise building (more
than 6 stories or 22m)

- Non combustible or semi-non
combustible material as finish
material(involving insulation, paint,
coating, and so on)

If material is complex and is non
combustible or semi—-non
combustible, insulation material
can be flame retardant.

fire

- If fire spread prevention structure
is installed, finish material can be
flame retardant.

High-rise building (more
than 6 stories or 22m)

Table 2. Fire spread prevention structure regulation

Item Requirement

Structure which filled with the following non-
combustible materials more than 400mm in height

between exterior finish and slab

Fire proof gypsum board over 12.5mm thickness
by KS F 3504

Gypsum cement board over 6mm thickness by KS
L 5509 or Plat fiber reinforced cement board over
6mm thickness by KS L 5114

Mineral wool insulation board over No. 2
performance by KS L 9102

Material with 15min flame block performance and
under 120 K of outside temperature by KS F
2257-8

Definition

Material

Exterior wall
finish material

;;_S’:—Fire spread prevention structure width
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Figure 1. Example of the fire spread prevention
structure
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Table 3. Property of mineral insulation for fire spread

prevention structure

Oven dry Thermal Compressive I

density conductivity strength Combustioility
More or less Less than More than Non

120kg/m® 0.045W/mK 0.3MPa combustible
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Table 4. Outline of 1ISO 13785 parts 2 test method

Item Content
Combustion 20~ 100m?
chamber
Specimen Mgin wall : 3.0(W)x4.0(H)m
Side wall = 1.2(W)x4.0(H)m
Opening 2.0W) x 1.2(Hm

Propane burner

Ignition source fuel flow rate : maximum 120g/s

Test time 25min
Data report Temperature, heat flux
o 3l S35 lsiA] 20~100m” =2719) AW 57k
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(a) Test specimen basis size and sensor
position

Figure 2. 1ISO 13785~ 2 test setup
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Figure 3. Propane gas burner flow
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Figure 4. Test specimen component
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Figure 5. Test specimen section

(b) Stone coat finish

(a) Insulation installation
Figure 6. Fire test specimen manufacture
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Figure 8. Temperature of lower side of the specimen
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Figure 9. Temperature of upper side of the specimen
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Figure 10. Heat flux of lower side of the specimen
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Figure 11. Heat flux of upper side of the specimen
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