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Experimental study of the bearing capacity of photovoltaic support column foots

with cold-formed thin-walled high-strength alloy steel
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Abstract: To study the mechanical properties on the connection of photovoltaic support column
foots with cold-formed thin-walled high-strength alloy steel, the experiments on the mechanical
properties of 8 tensile specimens and 8 compressive specimens of photovoltaic support column
foots were carried out; the performance indexes such as the connection failure characteristics, ul-
timate bearing capacity and deformation of photovoltaic support column foots were analyzed em-
phatically. The results show that when the photovoltaic support column foots were subjected to
pull-out test, the self-tapping screw of connector was damaged first, with the concrete in the cir-
cular steel tube at the bottom of column foot pulled out by 2~3 c¢m, resulting in the loss of bear-
ing capacity and failure of column foot. When the compression test of the photovoltaic support
column foots, the self-tapping screw was cut off after it reached the ultimate bearing capacity.
Then the flange of connector at the upper end of the column base was squeezed with the wall of
circular steel tube, resulting in the extrusion and tear damage to the flange of section steel of con-
nector, which eventually led to the loss of bearing capacity and failure of column base. On this
basis, the calculation methods for the pull-out and compression bearing capacities of photovoltaic
support column foots with cold-formed thin-wall high-strength alloy steel were given, which can

provide technical references for the design of the photovoltaic support column foots.
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Fig.1 Solar photovoltaic bracket with cold-formed

thin-walled steel
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Fig.2 Cold-formed thin-walled steel photovoltaic

support column foots
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Fig. 4 Anti-pull failure phenomenon of cold-formed thin-walled high-strength alloy steel photovoltaic support column foots



266

VG242 BT R 222 (2022) 55 38 50 2

A 5

VR B g AR TEE A < DG AR SR B B9 B TR R LR

Fig. 5 Compression failure phenomenon of cold-formed thin-walled high-strength alloy steel photovoltaic support column foots

2.2 HMEHABERSH

i MTS W5 25 0 RE 5 B DB IR S
MBI 8- RS I k6 Fion. 3R 180 T R4
I I PTIR R BRAR BT 25 MR RO ST FROR 2
RANEAE—E 220 X AT B T QIR AR A TR R
22 RN T IX S ERE RN F A8 1 8 )R JEE K

25 —=—C-T-1
—e—C-T-2
20 .
st
£
g
= 10 '\.
|
5t r 1.-.‘.-.::.- ._*Mﬂ -f'l LB T
% 3 3 9 12
{2 F/mm
» ' = C-T-5
o C-T-6|
201
5|
=]
= 10 ‘o\
5 F ‘\“"'-wu“
0%

A2 A% /mm

Jo LR AF X A 8 s i I MR RE AR TE AR 38 50
OHE I B ST AR 2R T AR X A /N o i e B K
VAN R AR 5 . ARSI A AN ) R 38 X 1 i
BEL R 8 77 1 52 ), 7 T E S 25 R T B B 7R 48 1 e Rk
(BRI /B F I R A5 5 1 e R 7 2 7 1) - 25 1 Ry
12.93 KNCRHIEH P, . B BR AR 2R 7 408 7] Ry 25
B SR A A OGRS IS T R S %

25

= C-T-
-T—

3
4

®occee

L}
o TH—— T

6 9 12

{7 F%/mm
25 T
= C-T-7
o C-T-§]
20 F .
g
&
=
=
S H‘-.
W ceconnn
C®e0 meocsesece
6 9 12
A% /mm

P 6 v B o 50 R A 4 A D IR SR A Y B0 4 e A0 B it £k

Fig. 6 Uplift load-displacement curves of cold-formed thin-walled high-strength alloy steel photovoltaic support column foots
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Tab.1 Ultimate uplift bearing capacity of cold-formed

thin-walled high-strength alloy steel photovoltaic

support column foots
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Fig. 7 Compressive load-displacement curves of cold-formed thin-walled high-strength alloy steel photovoltaic support column foots
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Tab. 2 Ultimate compression bearing capacity
of cold-formed thin-walled high-strength alloy steel

photovoltaic support column foots
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Tab. 4 Comparison between calculated and experimental values of bearing capacity of column base of photovoltaic support
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