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Abstract - In this study, the validity and applicability of the load burden factor, which has been uniformly applied regardless of
the deck plate span, will be examined through structural analysis of a full-system deck plate model with span lengths of 2 m, 3 m,
and 4 m. Additionally, by applying correction factors based on the span length of the deck plate, we aim to reduce errors in
theoretical calculation methods and propose a more accurate evaluation approach. From this research, the load burden factor
was represented as an estimation equation using a logarithmic function. By applying this equation to correct the stress and
deflection calculated theoretically for a single checkered H-beam, it was confirmed that the behavior closely resembles the

structural behavior of the full-system deck plate.
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Table 1. Specification of checkered H-Beam deck plate

Dimension (mm
Type (mm) Checkered v;r;t;}it
H-Beam

Type Il | 997 | 1,990 | 190 | H-190 x 197 x5 x 7| 373

TypeV {1,002 2,990 | 192 |H-192 x 198 x 6 x 8| 628

Type VI | 1,002 | 3,990 | 192 |H-192 x 198 x 6 x 8| 838

Table 2. Section property of checkered H-Beam

HX BXxt, X t, A@mm?) | I (mm*) | S, (mm’)
H-190 x 197 x 5 x 7 [ 4.160 x 10* | 2.998 x 107 | 3.120 x 10°
H-192 x 198 x 6 x 8 | 4.750 x 10° | 3.427 x 107 | 3.530 x 10°
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Fig. 1. Load conditions for absolute maximum moment
by length of deck plate
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Fig. 2. Comparison of maximum stress and deflection
(when driving in the orthogonal direction)
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Fig. 3. Example of loading test on checkered
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Fig. 4. Stress for each checkered H-beam
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Fig. 5. Stress for each checkered H-beam
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Table 3. Stress data for each checkered H-beam in Case 3

Load Stress of longitudinal direction (MPa)

LT s1 s2 S3 S4 S5
140 82.10 46.84 21.79 6.26 -7.41
120 70.43 39.90 18.57 5.30 -6.29
100 58.86 33.39 15.59 4.50 -5.17
80 47.48 27.01 12.68 3.72 -4.10
60 35.98 20.55 9.72 2.93 -3.00

Fig. 6. Cross-sectional deformation shape (Case 3)
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(c) Principal stress vector of lower flange (Case 4)

Fig. 7. Comparison of principal stress vector of lower flange
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(b) Comparison of deflection after applying calibration

Fig. 9. Result of applying a new load burden factor

Aol Aol AEHR] stFRIAFE H83
FE ot QA7 AT S| HASHE AR UET o
3m2] Type V € 54 4 m9| Type VIS] E-g3o] 4] Z}
7+ 0.2 %, 3 % "] @apgo] YERgT 18y 514
2 m9 Type Il 23T 9F 13 %= Aoz & 0%}

£o] YEth ol X7Hdol7t & Zojo T
& o L2 fAHA ATTo2ZAN HAY s 2F3
(Warping) 3}7} o] 22 AAbol| A= & =] gt7]
o & WeEt Fig. 9(b)9] Ao et 2= &
g3} FAE AFS UEtdE RS € 5

Table 4] o] 24 A4t 4 sl HEAS: BHS AA
St A4t AR A 204 AE v asto] YeRR L
o A (el AQket shEREAlS BH A4S AE-oto
2 Ait A3HE HASHHE oF7ke] @ A} Qlon,
YEHQ StFHFATE H85 o| 24 AL A7t

Aol ol

SRS =57 ARB6E A6z (5-E A193%) 20244 129 429



BA BB FEo4 7H43tE

o

<
ol

A At

Table 4. Comparison of calculations using load burden factor
correction and results of full-system analysis

(D Theoretical | @ Theoretical @ FE
Types of | calculation calibration analysis
deck
plate Is 9 Sy o Sy )
(MPa) | (mm) | (MPa) | (mm) | (MPa) | (mm)
64.9 1.37 83.4 1.76 93.2 2.03
Typell
(0.69) | (0.67) | (0.89) | (0.87) | (1.00) | (1.00)
TypeV 121.8 5.87 124.0 | 598 120.7 | 5.86
yp (1.00) | (100) | (1.03) | (1.02) | (1.00) | (1.00)
TvpeVI 191.2 | 15.41 159.0 | 12.81 | 150.2 | 12.03
YPEYE L (127) | (1.28) | (1.06) | (1.06) | (1.00) | (1.00)

The values in parentheses are the ratio of O or @ to 3.
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