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Structural Behavior of Rib Reinforced Mg-Si Aluminum Alloy Lighting Pole

*+

Jeong-Hun, Nam ", Hyung-Joong, Joo", Young-Ho, Kim"’, Soon-Jong Yoon

ABSTRACT

Lighting system of road is an essential structure used for the safety of pedestrians and vehicles. Most of the
lighting pole is made with steel which is vulnerable under corrosive environment. To overcome such corrosion
problems, stainless steel and iron steel are used, but they are usually manufactured by hand which is not
efficient. Due to their high strength and stiffness, when there is car collision with the lighting pole structure
the safety of driver may not be ensured. Hence, the development of new-type lighting pole system which is
easy to adjust the right on the road, lengthen the service life, and reduce the maintenance, is necessary.
Lighting pole made with aluminum alloy is high in strength per unit weight, is strong against corrosive
environment, and is easy to construct due to flexibility and right weight. But, because the strength and stiffness
of the material is lower than that of steel, the structural safety and serviceability of the system can be a
problem. To mitigate the structural problem associated with conventional lighting pole system, experimental
investigation is conducted on the conventional lighting pole and rib reinforced aluminum alloy lighting pole,
respectively. By comparison of results, it was found that the rib reinforced Mg-Si aluminum alloy lighting pole
is efficiently applicable to the lighting pole system of road.
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(a) upper post (b) lower post
Fig. 2 Section of Aluminum Lighting Pole
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Table 1 Test result

FEAE | AFBE

Spec. g, (MPa) g, (MPa) 0'}./ a, v

1 1719 258.8 0.664 =

2 . 2434 5.8mm~6.1mm

3 1674 247.7 0.676

4 167.1 234.4 0.629 -

5 167.0 246.1 0.678 -

Bt 168.4 246.1 066 | 120mm~I121mm
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Table 2 Dimension of Specimen

917 7 Fol
Spec. Type D (mm) | t(mm) | h (mm)
%:gj SFvE 220 5.0
ST-B-0-1
— 650
ST-B-0-2
> e | P
ST-B-8-1 & A 220 35
ST-B-8-2
Table 3 Sectional Properties
wuA | SHARYE | G | AR
Spec.

P (cm?) (cm®) (cm?) tonf (MPa)
AL-B-O 54.16 2694 244,87 119.1 (1168)
ST-B-O 21.84 1204 109.45 51.0 (500)
ST-B-8 21.25 943 85.71 52.4 (514)

Table 4 Shape of specimen

e AL-B-O-1 / ST-B-O-1 / ST-B-8-1 /
s AL-B-0-2 ST-B-0-2 ST-B-8-2
5s
W

D/t = 44 D/t = 62.8 D/t = 62.8

AL or ST : AL-2Z20Is. ST-#1
| Qor8:0-2%, a-22y
AL-B-0-1

Tor2:1, 2% a8

8 @8He N2E 2H(Bottom)

SG=AFAE 47 248 AFetga, A
Ae] 7ol Stub-column Testell F3ke] 650mm
o) @R AFsdon, FWYd Was A
ab7] 918l 271e] LvDTE AAsigith d34d
7 Ao 2= Fig. 40 YERATH
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Fig. 4 Failure mode
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Table 5 Comparison of test results
Put Aut Ay Am
Spec. tonf (MPa) (mm) (mm) (mm) Anl 2y
AL-B-O-1| 137.5 (1349) 8.91 6.94 12.97 1.87
ST-B-O-1| 49.6 (487) 2.55 2.59 477 1.84
ST-B-O-2 | 47.7 (468) 3.03 1.65 4.96 3.00
ST-B-8-1 48.6 (477) 3.17 1.50 8.45 5.63
ST-B-8-2 43.4 (426) 1.98 1.03 291 2.82
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EEE] 3 3
AL-T-1
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G20 E VRS 55 *‘Q w917 135 mm, -r-”ﬂ 4.0

mm, *’@Xﬂ Zo] 1,600 m
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Table 7 Test results
Mu M, 4, D
Spec. tonf-m(kN-m) | tonf-m(kN-m) | (mm) Mu/My (mm) Dl 2y
AL-T-1| 3.28(32.2) 18.0 234 | 5246 | 291
1.40(13.7)
AL-T-2| 358(35.1) 184 | 2.56 | 53.13 | 2.89
AL-B-1| 8.77(86.0) 23.8 211 | 49.11 | 2.06
4.16(40.8)
AL-B-2| 10.53(103.3) 26.7 253 | 5357 | 2.01
ST-B-1| 1.96(19.2) 14.2 0.75 52.2 | 3.68
2.62(25.7)
ST-B-2| 1.80(17.7) 10.8 0.69 | 29.64 | 2.74
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Table 9 Test results
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