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ABSTRACT

A cable tray is a structure made of metal or a non-combustible material that supports cables in the electrical
wiring of buildings. Cable trays should be developed to meet the various requirements of the construction site.
In this study, a design system was developed to calculate the maximum support load and the maximum
deflection according to the cross-sectional shape of the cable tray. The cross-sections of cable trays were
modeled by combining linear and arc elements, and cross-sectional characteristics such as the 2nd moment of
area were calculated. The distributed load and the concentrated load were applied to the cable tray using the
Euler beam theory, and then the deflection profiles and maximum stress were calculated. To verify the developed
system, deflection distributions and maximum stresses for two types of cable trays were calculated and compared.
The maximum deflection and maximum stress errors calculated from the developed system were found to be less
than 4% compared with numerical analysis results.
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Fig. 2 Cable tray cross sections of representative
companies (a) B-Line, (b) MEKA, and (c)
Steven engineering

g2 71de] T 3}
Fajoll A Zm)ate] T}
olE Edo] AzsH=

. AlE dAnig ARgskE Al

2L %E AA Y Apele] 7k Fo| theFs)

H 87 270 g Aol Ego]
o A 1“1 xﬂZ}Ol éﬁo}t}m £3), Hok E A
HE Sol| A ALREE AolE EfolE B o] A

o] &-& A A|3lojok 3lE2 NEMA", IEC[” S
A THE S WA Ak 2k T3, A Fo N
7re] 70% AT} ABH R ARFDZ A E A
315 53 97} Azdo] 714 AAY Rl "z o)
t}. o]of wpe} 7]E9] st “uz) ¥Ado] ol Fig.
28} o] ThFG TAPFL 2 Aol Egolt
AeEw ok

olg1g Ao Edolo] 7] AA dAME 3
B A| 55, AN, HEFst 59 o of
thate] w2 AIZE Yol BHEAQ] FAAAI9L s S
FeYsiojof stEZ HE AAA2ES] Hardo] A
A3 aagt,

B A A Aol Edole A= 9 FA A
E 95kl @ 4ol w2 A 9 2 Ao A
FE AN T F de AA A="E ANEsiYT =
gk g A7 A2"HE F 7EA] FEH9 AlolE E
glolol &3 At AAE A 4 Ao} v

o
o\ Ht
E =)
9#
f1
32
o

1

<l

|

(o)

Jlm ol o{N mlu
O ox 1o o
o2 i fo

.L:OE

2. 7ol Ezfo] dAAAES 74

o] AlolE Eﬁﬂ OlE O}Oﬂ E% gy 2

9, ¢
@ A4,

& TAstE AEE A9l AA AL Fig
3oﬂ Urekpgic,

_Fie 39 @o] H4 4R (ol Sef] $F. 0
S, Aol Edlo] Bol, T £eel Ag A
(AT, BRBE, W), AEHF (LEHE, @

3 e, AW L=, Ao 4
1%, A, BAE Ase aea

o>‘

[

2.1 CHHEA molg
Aol BEH ol Al F8(bending 43 B3k
o AFE DR A ol A4 DX Qa0 AFQ
4o 2oz Yehd F Atk weba ddo] HA
RS

I AT 4 ES Fig 49 Zo] g rto}l oA
FEYSIEE JEYRES TS

Input
Geomefry Material Properties Loading conditions
Type. Young’s modulus (E) Distributed load
Thickness (f), Length (L) Yield strength (Gy) Concentrated load
Section profiles density (p) Safety factor
Analysis \—] \—l—i
2nd M, t of Area Deflection, Stress

Results H lJ

- Deflection profile, Max. deflection
Weight Max. Stress

Fig. 3 Schematic diagram of developed design
system



AolE Edf o] AAANZ=H AL

=7 AE S A, Aled, A4z

Type | L(R)
@ | Line Ly
@| Arc R,
M| Arc R,

tray

Pn—l

Fig. 5 Schematic diagram of line segment

”
- n-1

Fig. 6 Schematic diagram of arc segment
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Fig 12 Geometry of solid-bottom type cable tray

[mm]
-1.99e-15
-4.7684
-9.5367
-14.305
-18.073
-23.842
-2861
-33.379
-38.147
-42.915

[ s
Fig. 13 Numerical result of deflection distribution
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Fig. 14 Analysis results of developed design system
for solid bottom type cable tray
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