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Abstract — This study experimentally evaluates the structural performance of a steel modular deck system proposed for urban air
mobility (UAM) vertiport applications. Four types of deck specimens, composed of cold-formed steel closed-section modular
units, were fabricated with varying cross-sectional configurations and reinforcement details. Concentrated loading tests were
conducted to investigate the load-displacement behavior and failure modes. The test results demonstrate that the proposed
modular deck system provides sufficient load-carrying capacity despite its lightweight configuration, with web crippling
identified as the dominant limit state. In addition, the interaction among adjacent modular units and the reinforcement details
contributed to load redistribution and enhanced system-level strength. These findings confirm the structural efficiency of the
proposed modular deck system and support its applicability to UAM vertiport deck structures.
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Fig. 1. Fabricated prototype specimens for four types of
modular deck systems

Table 1. Geometric parameters and module configurations for
each specimen type

Type
Parameters A B C.D
Section profile Basic Optimized | Chamfered
Section height 200 200 130
(mm)
Unit width 150 100 200
(mm)
Lip length Upper 27 /
(mm) 27 27 Lower 30
. Asymmetric
Chamfer detail (457)
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Fig. 2. Detailed drawings and sectional configurations of the modular deck systems
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Table 2. Theoretical nominal strengths and predicted failure
modes of unit modules based on measured yield strength
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B, kN) | B, (kN) [ B, (kN)
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ipplin,
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Table 3. Test matrix and configuration of modular unit
combinations

Type Specimen Number of Number of
P i modules (ea) specimens (ea)
Al-1,2 1 5
A
A2-1,2 2 5
B1-1,2 1 )
B B2-1,2 2 2
B3 3 1
Cl-1,2 1 2
C
C2 2 1
D D 4 ]

Fig. 4. Loading and instrumentation plan for Type D specimen
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Fig. 5. Observed typical failure modes of modular deck
specimens
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Table 4. Experimental results of specimens

Maximum Actuator
. . P/P
Type | Specimen load displacement “o/ "
BAN) | 4,@mm | O
Al-1 15.57 3.72 150.43
Py Al-2 15.97 3.96 154.30
A2-1 35.40 4.67 171.01
A2-2 36.57 4.06 176.67
Bl1-1 15.56 3.36 150.34
B1-2 16.09 6.75 155.46
B B2-1 35.80 5.33 172.95
B2-2 35.38 4.74 170.92
B3 57.01 4.25 183.61
Cl-1 13.43 24.63 132.19
C C1-2 12.76 26.23 125.59
C2 28.26 23.79 139.07
D D 33.71 56.09 -
18
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Fig. 6. Load-displacement relationships of Type A specimens
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