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Abstract - The deck plate is a structure installed around excavation sites during underground construction to ensure the safe
passage of vehicles and pedestrians on the ground while securing underground space. However, when the deck plate is directly
subjected to repetitive vehicle loads, there is an increased risk of structural damage and accidents. In this study, structural
behavior was analyzed through structural analysis of deck plates made from checkered H-beams, with standard lengths of 2m
and 3m, as well as a 4m-long checkered H-beam designed for longer spans. The safety and usability of the checkered H-beam
deck plates were reviewed. As a result of the analysis, it was confirmed that the stress derived from theoretical analysis (single
checkered H-beam) and overall system structural analysis for checkered H-beam deck plates with dimensions of 2 to 4 meters
satisfied the allowable stress in all analysis cases, ensuring sufficient structural safety.

Keywords - Checkered H-beam deck plate, Vehicle driving direction, FE analysis, Maximum bending stress and deflection
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Table 1. Section property of checkered H-Beam

Hx Bxt, xt, | A(mmd) 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°

I (mm®)

7S
ij f T

Table 2. Specification of deck plate . Base metal Groove preparation Allowed
Welding . R.O. . |Weld
- - thickness welding | .
Dimension (mm) Total process R.F. |Tolerances .. size
Checkered . (T) position
Type Z | Zo] | o] weight G.A.
= = = H-Beam k R=0
W | &) | B (kg) . 43,22
SMAW 6 min f=1min T o co All S
Type | | 985 | 1,990 | 190 |H-190 x 197 x 5 x 7| 330 w=60° | T10%-5
Type Il | 997 | 1,990 | 190 |H-190 x 197 x5 x 7| 373 GMAW R=0 1.5 5.5
FCA 6 min f=3 min +1)0° 50 All S
Typell | 997 | 2,990 | 190 |H-190 x 197 x 5x 7| 559 CAW o= 60° -
R=0
TypelV | 1,002 | 1,990 | 192 |H-192 x 198 x 6 x 8| 419
P SAW | 1lmin | f=6min ﬁz)? iSQO F | s
Type V [ 1,002 | 2,990 | 192 |H-192 x 198 x 6 x 8| 628 a = 60° T

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

Hanging hole

¢l __— Anti-skid device
Y
Rubber pad
@
(a) Open type (Type I)

Hanging hole

Checkered H-beam

— Side cover steel plate

‘\ Front/rear
cover steel plate

——=— Anti-skid device
I

Rubber pad

2
<2
(b) Closed type

(Type I1, Type IV: L = 1,990 mm, Type III, Type V:
L =2,990 mm, Type VI: L =3,990 mm)

Fig. 1. Shape of deck plate

414 =7d7-2010] =g A36d Al6 T (FH A193%) 2024 12

R.O. : Root Opening, R.F.:Root Face, G.A.:Groove Angle

Fig. 2. Single V-groove weld : Butt joint (unit : mm)
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Wheel

Ground

T
LJ a=230.9mm

Wheel-ground
contact area

577.3mm

b=

(a) Area of wheel load
a=230.9mm
e
[T] P=96,000N
w=0.418N/mm
4‘ N T N T 1 11 A T T T T
soj‘ 2,890 Tso
\ 2,990 ‘
~ "1

(b) Vehicle driving direction is parallel to
longitudinal direction of deck plate

L 1,200mm g 1,800mm J
b=577.3mm b=577.3mm b=577.3mm
I ] I |
F 1 i | Calculate the max. member force
P=96,000N P=96,000N  P=96,000N by moving the load to the right
N
(ARAAI m (ARAA
w=0418N/mm
T T Y T N T S T T S T MY
L J
SOA\I 2,890 ASO
K 2,990 "

(c) Vehicle driving direction is orthogonal to
longitudinal direction of deck plate

Fig. 3. Example of wheel loading

SEAGE AR ) wet 230.9 mm x 577.3 mmE
Ao Th(Fig. 3(a) FR).

Fig. 3(b) ¥ Fig. 3(c)°]] +2Z 3 m E-Z 3k
% Alstel LS Yl 23w Aot A
21eFsl20] ZgHrgFo] 2 wol AL 3
Ehdl vhot Zo] MARFEE 0] FEF HHA %

RS vt ATt

416 F=7d7-2010] =g A36d Al62(FH A193%) 2024 12

=
[N

O Parallel to longitudinal direction SM275
O Parallel to longitudinal direction SM355
Orthogonal to longitudinal direction SM275
B Orthogonal to longitudinal direction SM355

M

=
=}

o
o

Ratio to Allowable Bending Stress
=}
o

0.4
0.2
0.0
Type I Type II Type Il TypelIV TypeV Type VI
Types of Deck Plate
(a) Bending stress
1.2

B Parallel to longitudinal direction SM275
O Parallel to longitudinal direction SM355
1.0 Orthogonal to longitudinal direction SM275
B Orthogonal to longitudinal direction SM355

0.8

0.6
0.4
0.2
0.0

Typel Type II Typelll TypelV TypeV Type VI
Types of Deck Plate

Ratio to Allowable Shear Stress

(b) Shear stress

1.8

O Parallel to longitudinal direction
1.6 M Orthogonal to longitudinal direction

1.4
1.2
1.0
0.8
0.6
0.4
cmmd
0.0

Type I Type II Typelll TypelIV TypeV Type VI
Types of Deck Plate

Ratio to Allowable Deflection

(c) Deflection

Fig. 4. Theoretical analysis results for single
checkered H-beam

o] gutAolt} o|uf L3t HAZ HAE A Y]
9o} stE S A 47 m ).
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0.936MPa

577.3mm -
945mm

1890mm

(a) Type II
0.936MPa 0.936MPa

577.3mm 577.3mm

1145mm 1200mm 545mm

2890mm

(b) Type V

0.936MPa 0.936MPa

577.3mm 577.3mm 577.3mm

1800mm 245mm

0.936MPa

645mm 1200mm

3890mm

(c) Type VI

Fig. 5. Load conditions for absolute maximum moment
by length of deck plate
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Table 3. FEA results of absolute maximum response

Passing by parallel direction (Side)

Type fy MPa) | f,ratio | & (mm) & ratio
Type II 66.46 1.00 1.31 1.00
Type V 75.86 1.14 3.02 231
Type VI 91.25 1.37 6.10 4.66

Passing by orthogonal direction (Side)

Type fy MPa) | f,ratio | & (mm) & ratio
Type II 93.23 1.00 2.03 1.00
Type V 120.65 1.29 5.86 2.89
Type VI 150.23 1.61 12.03 5.93

Passing by parallel direction (Center)

Type fy MPa) | f,ratio | & (mm) & ratio
Type II 51.05 1.00 1.08 1.00
Type V 62.28 1.22 2.51 2.32
Type VI 80.46 1.58 5.45 5.05

Passing by orthogonal direction (Center)

B fy(MPa) | f,ratio | §(mm) d ratio
Typell 53.27 1.00 1.43 1.00
TypeV 78.27 1.47 4.10 2.87
TypeVI 115.24 2.16 9.58 6.70

% The ratio is a value based on Type Il as 1.

A

Fig. 6. Example of analysis result on Type V
(when driving on one side/center in the orthogonal direction)
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Fig. 7. Comparison of maximum stress and deflection
(when driving in the parallel direction)
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Fig. 8. Comparison of maximum stress and deflection
(when driving in the orthogonal direction)
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