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Abstract — Through fatigue tests on checkered H-beam deck plates with nominal spans of 2 m, 3 m, and 4 m long-span specimen
incorporating improved partial-penetration weld details, it was confirmed that these deck plates consistently satisfy the
2-million-cycle fatigue strength criterion. This holds true for the design truck wheel load across all steel types, service durations,
and loading configurations. Notably, the 4 m Type VI deck plate, specifically with its corresponding weld joint details, met the
B’ fatigue category. These findings collectively validate the fatigue safety and serviceability of the tested deck plates.
Furthermore, the partial-penetration weld details proposed in the Korean Society of Steel Construction guidelines were also
found to satisfy the B’ fatigue category, and field load test on the checkered H-beam deck plates indicated that an impact factor

of 0.4 is appropriate.
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LA E

AHgEIE 7
Fol A4 =2
}71 §Istel A48

%E%%/\P%Oi

Note.-Discussion open until April 30, 2026. This manuscript for this
paper was submitted for review and possible publication on July 8,
2025; revised on July 25, 2025; approved on August 19, 2025.
Copyright © 2025 by Korean Society of Steel Construction

"Corresponding author.
Tel. +82-51-410-4464 Fax. +82-51-410-4460
E-mail. Kyungks@kmou.ac.kr

=
ok
roé
o L2
o [ X
lo ok o
_mfﬂéﬂ
T
o o
lFg,o[ol‘
)
O\EI‘EIE.O
— do
?gﬁ&
wIN
- N
fﬂm
o\“

o4
=)
1o
1=)
fru
M r

A 5949 ﬁaﬂs}oq 2024L% 9L 7]1
H KCS 2145 10(=H E3)/' A= 2p2 %1%
EgwEdFo] 2,500t mo] }—9-7]7}01

173

(o]

SHpzsls] =8 AB7E ASE(EE A|1983) 20254 109 261


https://crossmark.crossref.org/dialog/?doi=10.7781/kjoss.2025.37.5.261&domain=https://ksscjournal.or.kr/&uri_scheme=http:&cm_version=v1.5

YR 230 92 A 54

3 238(2 mm o] 4o
e e Qv A Bgw 9 e 23
wo] v AerstEel BoE Aarh 274 A
T} KDS 21 45 00(7H 0 @ L HEZAH A
22 4o 2B 032 FAASE <
Mg R ST Yony BLHF
A% )M = A w7} B asict

A

ol

Lo
S —= o
o 1y

of mt N e (M 9 K

L
g 2 [0
ro{wHﬂr

i)

-4

AL A B AA7HEt 2AS 1

aho] A7kl 2-4me] FHHPZ B3 o] Tt v

AYe Bolo] W2AE EHL ARSI At W=

Ao A= Bae] Lol, ST, B E7, A

& o% 9 85150 Yok 52 1
7.

g
9bA] QA vte} 2ol RUHYZ HE W] 5515

)
il
jahi)
ft
_?lﬂ
N
1o
o
N
e
R
ot
2,
i
i
el
i
an
ofl
o

[l _]l-]I, l:blt

o gow @A AAs
2 £ Qojd Aats 2 AYo| ul

> oj
ook

2. 23w T2 9 7|& A7 L AANE

Kwon et al.®'3} Baik et al & 712 channeld 7}
B3 AFe EAAS Egstr] s HZZ L2 A
Zhe 73Rt EAYE B3 A4Skt Kwon et
al 2 AL E 4 D2 AHES AASHR =, ok
HHE-314= 1009H3] of| T3t o] 2 A ¢ A atof o5t 53
HY glo] TIYE HHO| 5 A9 uhaj gt #3hx

52 AT Oya er al.9) T 2AY AIE Fig. |
of Lehf ik, Specimen | 2 20] 4 Af3hek
ZWA| 0 Pol e §4% 27404 2T Ho
319t o] 3L Ao giol 2] e
AR ZRLAMAE 3 ZAH DEF20053

262 J=m7d7E0t] =g AT AIST(EH A198%) 20259 10Y

%d Specimen 1
A Specimen 2
O Specimen 3

T A A i

Fatigue Life (cycles)

N

=
o
3

Fig. 1. Result of fatigue test (Oya et al.)
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Fig. 2. Dimensions of test truck

Wheel of test truck

1
|Checkered H-beam, Hf190x197x5x7|
a W Strain gage &

Plan layout of tested deck plate

.

Middle axle 49kN

]

Aipaq =165mmx412.5mm

Fig. 3. Static load case for deck plate (checkered H-beam)
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(b) Dynamic test (V=20 km/h)

Fig. 4. Results of static and dynamic test for deck plate

Table 1. Impact factors obtained by field load test

Static Dynamic test
Items
test 10km/h | 20km/h | 30km/h
Strain (x107) 99.1 115.6 137.4 120.7
Impact factor - 0.17 0.39 0.22
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A Zlo] 2mm 2t 912)9] FHHFAO] 5, += 2387
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3.48x10°’mm’©]c}. Table 20 LFEFH =i H-192x198x6x8
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Table 2. Section property of checkered H-beam

HX BXt, Xt, Amm®) | I (mm%) | S (mm’)
H-190x197x5x7 | 4.160x10° | 2.998x107 | 3.120x10°
H-192x198x6x8 | 4.750x10° | 3.427x107 | 3.530x10°
H-200x200x8x12* | 6.53x10° | 4.720x107 | 1.600x10°
*: H-beam
Table 3. Specification of deck plate
Spe;:(ilmen Dimension (mm) Checkered vgegzlit
. w l h H-beam (kef)
Sp.1 997 | 1,990 | 190 | H-190x197x5x7 | 373
Sp.2 | 1,002 {2,990 | 192 | H-192x198x6x8 | 628
Sp.3 | 1,002 | 3,990 | 192 | H-192x198x6x8 | 838
Sp.4 | 1,012 | 3,990 | 200 [H-200x200x8x12*| 1,044

Table 4. Specimen overview
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Fig. 5. Shape of deck plate
(Sp.1: Z=1,990 mm, Sp.2 : 2=2,990 mm,
Sp. 3, Sp. 4 : 7=3,990 mm)

s

s ] Pt Sl g e Lot s | [ g

Sp. 1 ( 901}1]2;55X 7) 2m SM355 New (;ggjsk 5:1)) 0.4 U Deck plate
sp.2 | 921%288:’& g| 3m | SM3SS | Reused (;83;45%) 0.4 I Deck plate
Sp. 3 (19;3f;82éxg) 4m |SHP275W| New é;gxoé(g)) 0.4 == Temporary bridge
5.4 | Oilz'ggingx 1| 4m | SM275 | New (538;06‘%) 0.4 I Deck plate
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Table 5. Loading conditions, span length and allowable
deflection for each specimen

Stress Span

Specimen Load (kN) d,, L/400
range length

Id. Min. | Max. |Range (MPa) (mm) (mm)

Sl 60 1444|1344 1,890 | 473

Sp. 2 84 2,890 7.23

Sp.3 | 15.0150.0|135.0 110 3,760 9.40

Sp.4 | 34.0 {234.0|200.0 90 3.690 9.23

oA

o
S
R f T

. Base |Groove preparation Allowed
Welding | metal R.O. . .
. welding | Weld size
process |thickness| R.F. |Tolerances osition
M | GA. p
R=0 +3,-2
SMAW | 6min | f=1 min +2 All S
a=60°|+10°, -5°
GMAW .| R=01 43,2
FCAW 6 min | f=3 min +2 All S
a=60°| +10°, -5°
R=0 | +2,0
SAW | 11 min | f=6 min +2 F S
a=60°]+10°, -5°

R.O.: Root Opening, R.F.: Root Face, G.A.: Groove Angle
(a) Single V-groove weld: butt joint (unit: mm)

(b) Partial penetration groove (c) Welded joint macro section
welding (Sp. 3) (Sp. 3)

Fig. 6. Guideline of welding detail and its application
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(b) Sp. 3

Fig. 7. Example of a fatigue test setup
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Fig. 9. Results of fatigue and static loading tests
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Fig. 10. Deflection changes according to the number of
cycles for each specimen in fatigue test
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Table 6. Stress ranges and deflection obtained from fatigue tests
with 2 million cycles and structural analysis

Stress range of each location in specimen (MPa)| Displ. in
center of

Sp. (mm)

Sp.| S1 S2 S3 S4 S5

Ex.|An.| Ex.|An.|Ex. |An.| Ex. |An.| Ex.|An.| Ex. | An.
126285261 |60|69|46 |61 |23|28|1.89|1.24
2134145163 |76 |67 |84 |48 |76 |38 |45|3.45|2.85
3174|6090 |80(103{110| 88 |80 | 74 | 60 |7.51|5.74
4
E

6970|8289 8790|9089 |76|70]|6.48|4.89

x.: Experiment, An.: Analysis, Displ.: Displacement
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