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An Experimental Study on the Evaluation of the Fire-Resistance
Performance of a Spray-Applied Rectangular Steel Structure
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Abstract

Structures of steel frame buildings getting vary depending on the development of construction technology. Fire-resistant
steel beams and Columns accredited by accreditation bodies from the performance of various fire-resistant coating is applied
to the current pillar method is most H-beams. H-beam has been proposed a non-load test specifications in the relevant
regulations, its scope of accreditation to be granted without limitation of size H-beams from the performance of the test
specification. However, in the case of the rectangular steel structure is to check its performance and to a separate one of
the receive acknowledge and so take advantage of the cross-sectional shape factor in this study to test the performance of

the fire-resistant structure proposed for standard test specimen.
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(Table 1) Specimen size for fire resistant test(mm)

Beam ‘ Column
Types of SS400(KS D 3503)
steel
Size(m) | H-400x200x8x13 | H-300x300x10x15
Length(mn) 4700 3000
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(Table 2) Limiting temperature for columns and
beams

Limiting temperature (°C)

Description of for a load ratio of:

member

0.7 0.6 0.5 04

Typical column in
compression in 510 | 540 | 580 | 615
multistorey building

Non-composite beam
supporting concrete
slabs or composite 590 | 620 | 650 | 680
slabs in multistorey

building
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(Table 3) Section factor
Sketch Section factor Am/V

Ap perimeter
- - v e ——
V  cross-sectional area

Ar  surface exposed to fire

V ~  cross-sectional area

An 2(b+ h)
"~ cross-sectional area
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(Table 4) Test specimen

of steel Dimension Height |kg/m| Hp/A
300x300x10x15 94 | 1486
244x175x7x11 471 | 2341
H-Type Im
588x300x12x20 151 | 1264
350x350x12x19 137 | 1194
150x150x6 23 | 2116
Rectan- | 200x200~5.0 3538 | 1753
gular Im
-Type 300x200%9.0 665 | 1181
300x300%9.0 806 | 168
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. 1> Thermocouple location for
rectangular column
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Fig. 2) Specimens before fire test
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(Fig. 3) Specimens after fire test

44 _H17H M1z SH672, 2017. 3




Result
(min)

9%

A 4

Set

(min)

120

120
120
120
120

e AL SAek

Hp/
A

148.6

=

=

211.6
1753
1181
116.8

Dimension

300x300x10x15

s 29

S

150x150%6
200%200x6.0

300x300x9.0

of
steel
H

Types

(Table 6) Test result(2hr.)

=1
=

stol a7

=]
RLS

o etz B
s 7

15

3

A=

=

=
ozny Yz A4

s 2

B 3A177HA]

p

R

Zn}
)=]
VT

=l A

il
it

(=
=
7

X
1A

3.2 Al

Skt

iz
N

]

=K

=

i]in

]
Type | 300x200x9.0

|= i =2 | B

Aol w2t R

Types

(Table 7) Test result(3hr.)

1l 3m Al
(min)

45

7

60

60

16

Result

O

Set
(min)
60
60
60
60
60

JAIG 148.6(H3 W)
Al

Hp/
A
2116
1753
1181
1168

148.6

b A

[

Dimension
150x150%6
200%200x6.0
300%200x9.0
300x300x9.0

300x300x10x15

of
steel

]
Type

= W3} 1213E, 2213, 3439 Hlal s}

Types

(Table 5) Test result(1hr.)

g7z A4E HA)

[®)

= =

ZE |2/8|2/2/8| 8 8|8

R(11111111

—_

- o o lolololiolol oo

%.m_oooooooooooooooo

(11111111

~ O | H | H | H| O | Q| R

F< g3 82 5|8|E|S
— Ao R e T I N N A O R o B |
[ To W BN B e

nﬂ.ﬂ.mm_ﬂ./bo.o.o.

ke SIR NN X ||| D
SR R R E=)

& X X | XD K183

2 |8IR|Ig|glx| &8s

. O Y || 0|2 XXX
23 l288/8|8
32%% IS E R ERss

—

cm.m HM“ O

wHe} vlE =

T

1181, 1753 2 211.62] AFAZF HI7Z A QAR

el
Yy

Fe A

o

Aot Wl

[¢]

A= =]

vzt

UER I Slth

A7}

3]
=]

211.69] A

3

0]
pul

7 €]

=
7F AL =4

116.8

P
T

2
A

ol
o

A

[¢]

€]

il
il

4

A &

T

o
RS

3XI_45

t

ol
K4

-

nd

S

ol



23| - URIE

g JuE QIARE Ar9 7H}1\j°] _,Cj_——]-Lﬂoi
A3 9tk UL 2 EN 5 39 FAdME Tid
A} HFH o2 g3t ek £ AFxe

Aot 2 FEHHQ HrpiHe] A

oz viEsr] ffs) Il A

o r o oft ¥
ot
=

Al
o
ks
s AT ekt AAS g A
A YATE 83t A4F7FHS] BASHE IS
ARAE Agtstaal st

1) B2 AEANZ 9E5H HYZ 2~3A17F 3t
Ao et Bludve GAgAdA R} Bk st
T 2% FAE FRIT 4 U S, SIS
F7F =E5E A0l s A94E Y §l
o, o5 &8sl Td AIFAZ Yghrzz <l
Ak B 98 HZEAHI D) vl dHd
BAGTE Aee A Uit AR E AHT
~
T .

2) A¥7H 1~3217e] WS35 AP Aad &
A AT} shlEele Wsdss g0 =
Ak 1y 300x300(E =T 9mm) ZE3E] 1
AR BSAE T AJ5AL ggete] SRS 4
SiQlo] A gk e F5 Aol A Hetelor &
Ao 2 AtsEth T8y AR s AlEA
I HEZA 2487430 24 = hdE 571
T2 1HItd dAEFAATE FJ8F F AS
Ao = AbEHTh

3) ¥4 & A7 s H7H A 3A
E FAIYEF KS F 2848004 Aekstar e Al
FA7F A HE7G 1788 AgAS] Sa A
148.6< 7102 v 4W=E B uE 4%
o] 2A7F BASAIEE AlRAle SRS 1168
o] 3L AFE T Ao, 3ATE AEAIEE Al
A= GHEAAT 11687 1181 Ato]] AlFA
E 18 F AS Ao E AlsHT

|8 FAE A8

References

. Ministry of Land, Infrastructure and Transport,

“The Evacuative and Fireproof Construction
of Buildings”, Minister Decree No:149 (2014).

. Ministry of Land, Infrastructure and

Transport, “Standards for Accreditation and
Management of Fire Resistant Construction”,
Notification No:2016-416(2016).

. Korea Institute of Civil Engineering and

Building Technology, Certificate List of Fire
Resistant Construction”, http://g4b.go.kr/
(2016).

. Ministry of Land, Infrastructure and Transport,

“Detail Instructions for Accreditation and
Management of Fire Resistant Construction”,
Document No:8703 (2016).

. Korea Agency for Technology and Standards,

“Method for Calculating Fire Protective
Thickness of Structural Steel According to
Section Factor”, KS F 2848:2010 (2010).

. T. Lennon, D. B. Moore, Y. C. Wang and C.

G. Bailey ‘Designer’ guide to EN 1991-1-2,
1992-1 -2, 1993-1-2 and 1994-1-2 : HandBook
for the fire design of steel, composite and

concrete structures to the Eurocodes, thomas
telford Itd. London, UK (2010).

. Korea Institute of Civil Engineering and

Building Technology, “Fire safety compre-
hensive research institute”, http:/ /www kict.
re.kr/ (2016).

. S. M. Jeon and ]. ]J.Kim.."Experimental Study

on Separate Evaluations of Fire Resistance of
SFRM for Steel Beams and Columns’ Journal
of the Architectural Institute of Korea, Vol.
18, No. 9, pp. 125-132 (2002).

.S, H. Kim, C. Y. Ok and S. M. Choj,

“Clarification of the Thermal Properties of
Intumescent Paint and Suggestion of the

Required Fire Protection Thickness for Steel

46 _H17H M1z SH672, 2017. 3



and Composite columns”, ]. Korean Soc.
Adv. Comp. Struc. Vol. 6, No. 1, pp. 21-29.
125-132(2015)

10. C. W. Jung, N. Y. Jee and I. K. Kwon,
“Study on the
Protection Thickness

Determination of Fire

based on Section
Factor”, Proceedings of 2003 Spring Annual
Conference, Korean Institute of Building
Construction, pp. 139-142 (2003).

11. Chi-Yeol Ok, Jae-Jun Kim. "Study of the
Standard Testing Specifications for a Non-
loading Performance Evaluation of Coating
Material-sprayed Circular Steel Structures."
FIRE SCIENCE AND ENGINEERING, 30.3
(2016.6): 7-15.

12. Korea Agency for Technology and Standards,
“Methods Test for
Elements of Building Construction- General
Requirements”, KS F 2257-1:2014(2014).

13. Korea Agency for
Standards, “Methods of Fire Resistance Test

of Building Construction-

of fire Resistance

Technology  and

for Elements
Specific Requirements for Columns”, KS
F2257-7:2014 (2014).

14. I. K. Kwon, N. Y. Jee and H. Y. Kim,
“Experimental Study on the Determination
of Fire Protection Thickness through Section
Factors of Structural Steels”, Journal of the
Architectural Institute of Korea, Vol. 18, No.
9, pp. 125-132 (2002).

15. C. W. Jung, N. Y. Jee and I. K. Kwon,
“Study on the
Protection Thickness
Factor”, Proceedings of 2003 Spring Annual

Determination of Fire

based on Section

Conference, Korean Institute of Building
Construction, pp. 139-142 (2003).

16. S. H. Lee, K. H. Kim, M. S. Lee, H. Y. Kim,
H. D. Kim, T. H. Song, C. Y. Ok, B. K. Jin,
et al, “Development of Fire Resistance
Design Method in Building”, KICT 2004-

376, Korea Institute of Civil Engineering
and Building Technology (2004).

® Received : September 12, 2016
® Revised : November 07, 2016
®  Accepted : November 09, 2016

re
J

AJUAESIN _47

r
(>3
1o





