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ABSTRACT

As the climate changes rapidly due to warming, it is becoming very important to ensure the stability of
environmental structures. It is necessary to choose a material that withstands repeated external forces (wind
loads) and satisfies members and joints that have energy absorbing power. Even if the strength of the traffic
light attachment is sufficient, if the rigidity is insufficient, there is a limit to the displacement during strong
winds. Excessive deformation may cause damage and fall, resulting in a safety accident. The author intends to
study mechanical properties and resistance to external environment as a structural material capable of

withstanding wind load (50m/sec) by fabricating a C/GFRP composite traffic light attachment using the pultrusion
method (Pultrusion).

Keywords : Pultrusion( 2! 2+ 8), Composite Material(S &2=Al), Cross Bar(7}Z2A), Traffic Light(A S S3),
Structural Analysis(TZ=5H A1)
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Fig. 1 Traffic Light pole design
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Table 1 Mechanical properties

Tensile Modulus Tensile Strength
Materials
(GPa) (MPa)
SGT275 - 400
TC35 840 4,000
us27 81 3,751
JUSHI 312 79.164 2,513

Table 2 Analysis conditions by design type

Type A B C
Size

150*150*6 150*150*6 180*180*10
(mm)

Design

Number of
Elements
(EA)
Number of
Nodes 358 868
(EA)

699 806 699 806 760 722

358 868 402 487
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Fig. 2 Crossbar specimen heat treatment
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Max Composite Stress : 296.81

Fig. 5 Real wind tunnel test[(a)Attached Composite EEE?;%ETS‘:?:"(W;
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Table 4 Results of data according to type of reinforcement w3 7 Z38e Ao AL ¢F 329%= =A
Type A Type B Type C HAx, FA7F AujHd &S sl FAHEE
Displacement A Sty BEAZL ol Ao=E dAddET
[Fixed load] 140.8 161.3 99.1
(mm) = =
Displacement 3-3 C/GFRP EQXHP_I %"E al -%I'g HﬁE
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) AES 7A2AS CGFRP BEA| ARAEe} 2
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Table 5 Results of tensile strength at low and high

Table 6 Results of strain value through wind tunnel test

temperatures Wind Horizontal Vertical column
Low temperature | High temperature specd Bending strain (¢m) Shear strain (ym)
(30 ©) (80C) o Composite Steel Composite Steel
#1 393 390 (m/sec) material material material material
# 304 390 10 49 47 12 12
Tensil
ensile # 390 384 19.4 188 188 32 40
Strength
i 44 394 304 29 418 408 71 83
(MPa) 39.5 751 728 137 145
#5 395 379
48.1 1144 1129 209 230
AVG 393.7 387.4
. . FTEH2E Ay 5344 (536,800mi) = ~HH
Table 6 Results of max load and bearing strength A )(323250mi) BTt % WA o] Fo|x HTE
Max Load Bearing Strength HEE e n<=3 S KRy
k MP. - - - _
ol (0P EF, PAYAM e X $Hol WA
#1 922 7417 o 2" BRI §83go] 37MPalE FHT
e 2 914 3 =275Mpac] RS 12908 AP BFa
carin
Strengi # 9.47 76.69 Anags Hegeo] 46 MpalE FEZE
oray | ™ 928 7529 400Mpacl) HAEL 8.5U¢ ST,
#5 10.27 83.33 webA, 544 FARAYs 2" FEYRY Q
AVG 9476 76.644 Aol wom AEAFo Hd ®MFEol 9.1%
95S gdsdleon did Mg E] w3k ulolH

Load [kN]

0 0.1 02 03 0.4 05 06 0.7

ACT. Displacement [mm]

Fig. 11 Results of bearing strength test
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