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Abstract - Numerous fire accidents were received during the massive earthquake strikes of 1906-San Francisco and 1955-
Kobe. In South Korea, Seismic and Fire Resistance H-Shape Steel Beam Section is in development in order to prevent struc-
tural failures due to such disasters. This paper presents experimental results conducted on material performance and welding
suitability to analyze the applicability of such steels. For analyzing the material performance, four experiments including flat
tensile test and Charpy impact test were conducted. The results suggest that the Seismic and Fire Resistance H-Shape Steel
Beam Section satisfies the Korean Industrial Standard (KS) of other steel that is generally used for domestic construction
projects. It was also analyzed that the strength and impact energy is highly related to the thickness of the Seismic and Fire
Resistance H-Shape Steel Beam Section. For analyzing the welding suitability, six experiments including tensile test and
Charpy impact test were conducted. The results suggest that the welding rod and the experiment steel were well matched and the
thickness also affected the welding suitability. Therefore, it was concluded that the Seismic and Fire Resistance H-Shape Steel
Beam Section can be used appropriately in construction structures.
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(c) H700 flange

(d) H700 web

Fig. 1. Fracture surface of flat tensile test

Table 1. Flat tensile test result

Yield Tensile Yield Elongation
Category stress stress ratio (5)
(MPa) | (MPa) (%) N
Flange | 497.3 595.7 83.5 23.0
H428
Web 516.3 618.0 83.6 19.0
Flange | 422.3 541.7 78.0 22.3
H700
Web 460.0 548.7 83.8 21.3
KS with 420-540 | 520-640 85 or 19 or
same strength more less
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(b) Web thickness-stress

Fig. 2. Flat tensile test result according to thickness

20 mm (H428)
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Table 2. Charpy impact test result in rolling direction

Category Location Impacggnergy
1/4T 193.0
Flange
H428 1/2T 153.0
Web 1/4T 199.0
Flange 1/4T 164.0
H700
Web 1/4T 231.0
KS with
- 47 or more
same strength

Table 3. Charpy impact test result in transverse direction

Impact energy

Catego Location
1/4T 168.0
Flange
H428 12T 132.0
Web 1/4T 92.0
Flange 1/4T 141.0
H700
Web 1/4T 191.0
KS with

same strength - 47 or more

35 - o5 - YoIT - PED - P

(c) H700 flange

(d) H700 web
Fig. 3. Fracture surface of Charpy impact test
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Fig. 4. Impact test result according to thickness location
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Fig. 5. Impact test result according to thickness
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(a) H428 flange
tensile plane

(b) H428 flange
compression plane

|- e

(d) H428 web
compression plane

(c) H428 web
tensile plane

(e) H700 flange
tensile plane

(f) H700 flange
compression plane

(g) H700 web
tensile plane

(h) H700 web
compression plane

Fig. 6. Bending test result
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Fig. 9. Location of flat tensile test specimen

Table 5. Welded flat tensile test result

Material Welded
. . Break
Category tensile stress | tensile stress location
(MPa) (MPa)
Flange 595.7 608.7 Welded part
H428
Web 618.0 5933 Material part
Flange 541.7 526.7 Material part
H700
Web 548.7 593.3 Material part

(c) H700 flange

(d) H700 web

Fig. 10. Fracture location of welded flat tensile
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Fig. 11. Location of weld metal tensile test specimen

Table 6. Weld metal tensile test result

Yield Tensile Yield

Category stress stress ratio

(MPa) (MPa) (%)

H428 | Flange 579.0 642.7 90.1

H700 | Flange 561.3 629.3 89.2
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Fig. 12. Location of welded circle tensile test specimen

Table 7. Welded circle tensile test result

Tensile
Category Location stress
(MPa)
1/4T 644.3
H428
12T 612.7

(a) 1/4T

Fig. 13. Fracture surface of welded circle tensile test
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Fig. 14. Location of welded Charpy impact test specimen
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Table 8. Welded Charpy impact test result

Welded Material
Category Location impact tmpact
energy energy
) )
WM 196.0
Flange FL 76.0 193.0
HAZ 194.0
H428
WM 69.0
Web FL 202.0 199.0
HAZ 224.0
WM 116.0
Flange FL 262.0 164.0
HAZ 214.0
H700
WM 61.0
Web FL 196.0 231.0
HAZ 228.0

(a) H428 WM (b) H428 FL (c) H428 HAZ

(e) H700 FL

(d) H700 WM (f) H700 HAZ

Fig. 15. Fracture surface of welded Charpy impact test
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Fig. 16. Welded impact test result according to location
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Fig. 18. Welded hardness test result according to location
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Fig. 19. Location of cruciform tensile test collection

Table 9. Cruciform tensile test result

Tensile Occurrence of
Break
Category stress location Lamella
(MPa) tearing
H428 577.9 Material part | Not occurred
H700 542.7 Material part | Not occurred

(b) H700

Fig. 20. Break location of cruciform tensile test
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