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Abstract Panel bridges are used not only for exhibitions, but also for the convenience and safety of
people when bridges are lost during natural disasters such as heavy rains. If a panel bridge collapses,
it can cause serious casualties and major problems. Therefore, proper design is essential to prevent
collapse when vehicles pass over a panel bridge. The U.S. M1A2 tank weighs up to 63 tons, and it is
necessary to see how the safety of a panel bridge varies under various load conditions in line with the
recently used high-weight tank and self-propelled gun. A one-stage triple truss structure model with a
width of 6.5 m and a total length of 58 m was analyzed by applying a static load and dynamic load of
Military Load Classification (MLC) 50 to 80. Through the results of this study, disaster response
capabilities could be strengthened, structural weaknesses or problems could be identified, and new
design standards and methodologies could be proposed to supplement them. In addition, supply and
movement activities could be carried out smoothly during military operations, strengthening military
operational capabilities and increasing the likelihood of success in the operation.
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Fig. 1. Configuration of panel bridge

Table 1. Material properties

Type Panel & Deck Pin Bolt & Nut
(HSB 690) (F 10T) (SCM 440)
0 yIMPal 690 900 630
o, [MPa] 800 1100 980
O qllow MPal 415 - -
Tallow IMPal 240 - -
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Table 2. MLC definition

Section Military Load Classification(MLC)

NATO Convention

Basis (STANAG 2010/2021)

Target bridge Standard Fixed and Adjacent Bridges

16 standard virtual vehicles

Reference vehicle (wheel/track vehicles)

Fixed load, moving load, impact load, etc.

Load (Use the largest number)

Calculation of MLC
for moment and shear force of bridge

Load capacity
calculation

Display MLC numbers

Display Results on vehicles and bridges

Vehicle
classification

Pre-MLC classification
for standard virtual vehicles

Passing of

Pass method .
normalcy, caution and danger

Normal Pass
when vehicle MLC < bridge MLC

Restriction of
passage

(a)

b)

Fig. 2. Model of bridge
(a) Full model (b) Half model
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Table 3. Hypothetical vehicles for MLC

Class Tracked vehicles Wheeled vehicles
58 tons
50 @ 12 ft @41"{@ 16 ft @
8 15 15 20
| Loy |
70 tons
60 ! 12 ft FS ft! 15 ft 4 ft
8 18 18 13 13
| Vo |
80.5 tons
70 @ 12 ft @5 f’[@> 15 ft @4 ft@
10.5 21 21 14 14
| Lo Lo
92 tons
80 @ 12 ft @5 ft@ 18 ft @5 ft@
12 24 24 16 16
| b Vo
4. sfeza 3 ud g YieldStress 0
Allowable Stress
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load from MLC50 to MLCS80 Dynamic load from MLC50 to MLC80
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Table 4. Maximum equivalent stress and safety factor

Type Track | Wheel
Omaxmml | 192.82 | 208.01
staric O ax MPal | 21248 | 244.62
stucture | (MPal | 74853 | 69.981
E.S 1.95 1.70
MLC50
O axmml | 221.65 | 239.28
Dynamic | TmaxMPal | 26375 | 28176
stucture | (MPal | 86.073 | 80.387
E.S 1.70 1.47
O axmml | 230.26 | 260.27
staric O axMPal | 2562 | 30621
stucture | (MPal | 89.59 | 85.822
E.S 1.62 1.36
MLCGO
O axmml | 264.71 | 287.38
Dynamic | TmaxMPal | 29402 | 337.34
stucture | (MPal | 103.16 | 96.638
E.S 1.41 1.23
O axImml | 266.95 | 286.32
Static OmaxMPal | 301.96 | 338.67
stucture | (MPal | 10391 | 94,651
F.S 137 | 123
MLC70
O ax mml | 30685 | 336.79
Dynamic | TmaxMPal | 34645 | 390.15
stucture | MPal | 119.72 | 108.96
E.S 1.20 1.06
O ax lmml | 301.84 | 333.12
Static OmaxMPal | 33692 | 397.85
Stucture | g MPal | 11691 | 1048
E.S 1.23 1.04
MLC80
O axmml | 346.63 | 382.98
Dynamic | TmaxMPal | 386.27 | 45836
stucture | (MPal | 1348 | 1208
E.S 1.07 0.91
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