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Member Response of Photovoltaic Array Frame
by Frost Heaving

Takanori KADOTA™ Dai NAKAMURA"™ Yoichi HINATA "
Kenichi HIRAIWA ™ Kenta NAKAI™ Yusaku FUJITA™
WX A KREOEERT LA HSBZEE OIS
FIET i A ok Hify
P g HE ok B R
Abstract

In recent years, photovoltaic array frames have been damaged in the eastern Hokkaido region that are believed
to be caused by frost heaving. Decreasing the load carrying capacity due to torsion of column is worried in the long-
term service. In this study, outdoor frost heaving test were conducted using full scale specimen to grasp relationship
between amount of frost heaving and steel member response. Result of study, deformation behavior of each member
was determined during frost heaving. It was also clarified which member needed to be reinforced to ensure adequate

rigidity based on load transmission path.
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Fig.2 Structural diagram
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Table 1 Cross section of members

Num| Member Specimen No. 1 Specimen No. 2
1 Rafter [-80x40x2.3 [-60%x30x2.3
2 | Front column [-100x50%2.3 [-80x40%2.3
3 |Rear column [-100x50%2.3 [-80%x40%2.3
4 | Roof beam [-80%x40x2.3
5 Axial brace [-100x50x3.2 [-80x40x2.3
6 | Girder beam | C-150%x65%x20x%3.2 | C-100x50%x20%3.2
7.8 Brace [-80x40x2.3
9 |Middle beam|  [-100x50x2.3 |  [-80x40x2.3

a) RC foundation

b) Spiral pile foundation
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Fig.3 Foundation conditions
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Fig.4 Measurement points

Fig.6 Measurement status
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Fig.7 Strain - frost heaving relationship (front column)
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Fig.8 Strain - frost heaving relationship (rear column)
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b) Specimen No. 2
Fig.9 Strain - frost heaving relationship (brace)
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b) Specimen No. 2
Fig.10 Tilt angle - frost heaving relationship
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Table 2 Maximum strain by -30 mm of frost heaving
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Specimen | Front column | Rear column Brace
No. | 138u (1.00) | -130p (1.00) | -153u (1.00)
No. 2 218u (1.58) 421 (0.32) -194u (1.27)
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