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A Study on the Load Distribution System for ESS Installation on Rooftop Vertiport
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Abstract

This study evaluates the structural performance of a load distribution system for ESS installation on a rooftop vertiport. A structural model

consisting of columns, girders, and beams was analyzed using MIDAS Gen, with node releases applied to prevent moment transfer. The

ESS load was calculated as 14.4 kN (equivalent to a floor load of 4.4 kN/m?), and the maximum deflection was 7.52 mm, which is well

below the standard limits, thereby ensuring flatness and equipment safety. In particular, to mitigate moment transfer to the existing rooftop

columns, the friction coefficient of the friction pads in the rotary friction hinges was experimentally evaluated.
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" ESSSix
- 1,680(W)x1,970(D)x 1,400(H)

& 1. Sdd HE[ZEQ ESS HX|8 SHEEMEA 7HE

- 673 -



Of

3. stEEMEX|e] #= ALt

qA md M & Wy ExXE
715 (CDH3 ESS AxE + HE )

(Bl, BOE FAHNCH, 3AY wpF A7 A
A AYet Bl HAHe =B FRMES A
=& dg = A Fnode released) 33t} ESSe| 315
2 AZ ¥i# T& 1HEY 144 kN2 F7HAIA ALkg
4 kKN/m2o] niestzor A&3t=s st A
= E5¥ SS315¢] dubtptzgoz G2¢ Blel AL
H-390%x300x10x16, B2+ H-294x200x8x12, Cl&
H-300%x300x 10x 158 2 &3} th.

A A7 Ho A pad)e 7.52 mmE LEFRTH
o] AR FX& A7z Al A3 A L/360 (L:
232 A4EE 27.8mmel vl we 23, WE <
o] AFAZA L/800Z Ak 12.5 mmErk =t} o A
AL L/1,30000 sFsls gho= ESS7E AXHE Ave
ARE HAislete AL AXHY HE=E FX3H] )
B 2 Wi A Avy H¥Ea Is5s WA, A
Ao g gy 4% Asht kA EAVE HAstA F=
= 3t7] #golth

o

&

>~

[

Ve
)

G2: H-390x300x10x16 Rl
B1: H-390x300x10x16 | || ®
B2: H-294x200x8x 12 .

C1: H-300x300x10x15 = =

® : Node released

(a) oA 2E

A vF A= SFEARA Y AN FHLAR,
715 1488 HIZH & HIAES ddst= A
E AXdo. @A AL dA e Jde
A Q49 wpz ) =(friction pad)
= , 18 BEE o] &3l 3ty
< 71t E AAEAT o] A&t A A

v Al 4 Aygo dAsta, vpE A gk gAlol o|=W

= A A AT dojy A E AHRHCRE 4
stAl "k vk s= Ao @2 g% Aolg B3
7] $138l #&(brass)=t 2~E| Qg ~(stainless) A &S A&k
b Alg Bt Ad@aE 9% FYsigen, A9 29
nig oz A v Feg vl B4ty gFE4t
[xo] AgdE Hes 28T  J=ES vz AAE A

A Aot

;o
1 do

A

e 2N o

oX

H Shaped

Friction Pad

5y

a8 3. StSEMEKRCl BTY OHETR|

ZE BSS 2AE 9% st
o Ams. a4 A% A4
AARe] FEEe) U Ane)
3 sralgly, niE AXE Hesd 4 Rel 7]
S AYEE YERES A4HY 5 3e Aow sluHT

—

. Kim, H.L., and Hong, S.J.(2024), Planning Direction of
Urban Air Mobility (UAM) Vertiport Using Parking
Building Site, Journal of The Urban Design Insitute of
Korea, 25(2), ppl27-144.

2. FDOT (2022), Recommended Minimum Standards for

and GAP
Analysis  for eVTOL Unique Aircraft Needs, Florida
Advanced Air Mobility, USA.

Vertiports, Suggested Document Changes,

- 674 -



