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Experimental Study on Separate Evaluations of Fire Resistance
of SFRM for Steel Beams and Columns
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ABSTRACT

It is necessary to obtain a fire resistance certification in order to use SFRM in Korea. The fire resistance tests for certifi-
cations are performed separately for beams and columns and the certifications are different. We could assume that the
same SFRM has different thicknesses for beams and columns because the conditions of the fire resistance tests for them
differ in the section factors etc. But most of the SFRMs in Korea have the same thicknesses for beams and columns. So
the question arises as to there were the differences between the fire test results for beams and columns reside. The pur-
pose of this study is to consider the separate evaluation of the fire resistance of members through a comparative analysis
of the temperature data obtained from fire certification tests.

Keywords : SFRM (Sprayed Fire Resistive Material), Fire resistance, Fire protection, Fire test, Steel structure, Section
factor
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Table 1. Definition of Section Factor
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Table 2. Standard Specimen for Fire Test

Beam ‘ Column
Steel Grade SS400 (KS F 3504)
Size (mm) 400 x 200 x 8 x 13 | 300 x 300 x 10 x 15
Length (mm) 4700 3000
Number of
Thermocouple 12 12

Table 3. Standard Specimen Comparison
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Figure 1. Thermocouples positions.
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Figure 2. Standard section of H-Beam.

Cross sectional size (mm) Cross sectional Weight per Section factor (mfl)
HxB t; (web) t, (flange) area (cm”) length (kg/m) 3 Sides exposure 4 Sides exposure
400 x 200 8 13 84.12 66.0 164.5 188.3
300 x 300 10 15 119.8 94.0 123.5 148.6
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Table 4. Current Certificate List of SFRM

Sprayed Fire resistant .Memt.)er/ Thickness
material system Flre.res1stant (mm)
rating (hr)
NF3-B1 Beam / 1
NF3-Cl1 Column / 1
ESSCOTE NF3-B2 Beam /2 19
NF-III NF3-C2 Column / 2 19
NF3-B3 Beam / 3 29
NF3-C3 Column / 3 29
FM2-B1H Beam / 1 21
FM2-C1H Column / 1 20
FENDOLITE | FM2-B2H Beam / 2 34
M II FM2-C2H Column / 2 33
FM2-B3H Beam / 3 53
FM2-C3H Column / 3 53
ET2-BS1 Beam / 1 12
ET2-CS1 Column / 1 12
HICOTE ET2-BS2 Beam / 2 22
ET-II ET2-CS2 Column / 2 22
ET2-BS3 Beam / 3 33
E2T-CS3 Column / 3 32
MZK-12-1BS | Beam /1 13
MZK-12-1CS | Column / 1 13
Monokote MZK-12-2BS | Beam /2 27
MZK-12 MZK-12-2CS | Column /2 26
MZK-12-3BS | Beam /3 38
MZK-12-3CS | Column /3 38
Monokote Z-156PC-2BS | Beam /2 33
Z-156PC Z-156PC-2CS | Column /2 34
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Figure 3. Temperature differences between members.
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Table 5. Paired T-test

Beam Column
temperature | temperature

Mean 372.523 382.404
Variance 7214.221 9495.316
Standard deviation 84.937 97.444
Observations 26 26
Pearson correlation 0.922
Hypothesized mean difference 0
Degree of freedom 25
t Stat -1.326
P (T <=t) One-tail 0.098
t Critical One-tail 1.708
P (T <=t) Two-tail 0.197
t Critical Two-tail 2.060
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