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Different Foundation Selection of Photovoltaic Support in Desert Area
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Abstract: Currently, China is vigorously promoting the construction of large-scale photovoltaic bases in desert and Gobi regions.
However, due to the characteristics of desert wind-accumulated sand, such as poor gradation, loose texture, and high fluidity, its
impact on the stability and durability of photovoltaic support foundations is significantly different from that of other sites. Therefore,
it is particularly important to study the reasonable selection of photovoltaic support foundation types in desert areas. To explore suit-
able photovoltaic support foundation types for use in desert areas, this paper summarized a large number of existing literature, and
employed the Analytic Hierarchy Process (AHP) to compare five common photovoltaic support foundations based on reliability, effi-
ciency, environmental protection, economy, and durability. The study showed that the weight of the stress pile was 0. 221, the
weight of the spiral steel pipe pile was 0.203, the weight of the concrete cast-in-situ pile was 0. 068, the weight of the H-shaped
steel pile was 0. 110, and the weight of the reinforced concrete strip foundation was 0. 042. In addition, numerical simulations using
MATLAB found that the 25-year accumulated corrosion depth and pile head horizontal displacement of prestressed pipe piles were
the smallest, indicating the best performance. It is recommended to use prestressed piles as the photovoltaic support foundation in
desert areas.
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Table 1 Pile foundation comparison function table
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Table 2 Criteria level judgment matrix
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Table 6 Durability judgment matrix
SEmb X TR 15 HE BELE A A A TRE -7 TR AE AR EE A0 S
TR 145 hE 1 8/2 8/3 8/5 8/4
B M A B 2/8 1 2/3 2/5 2/4
TR B L T 3/8 32 1 3/5 3/4
HUHHE 5/8 5/2 5/3 1 5/4
AR BE + ST SRl 4/8 42 4/3 4/5 1

K, FEHZTE IR, R4 L T A ™ it T3
w2 TR EE IS Y A 0 Y RO TR 55
M A AR A o PRI, A e i G T AR A it T
e 4SS R A

TN 345 AR T9 17 A 70 685 mm?, JCTEMK . 12
AN A AEME TR 1 AR 4 536 mm?, o3 . TREE T HE:
FETH AR 70 685 mm?, FEHK 54 0. 2 m* Y HAIAE 11 FH
6 400 mm®, JC I I o 5N TR BE 5508 LAl i AR
4992 000 mm’, {F2K H K 0. 5 m’,

DAEERIVE I B AR AR, B 0. 25 m* K 1 43, A8

0.25 m* % 1435, oIS B R 00 o K2R a8k
RSy, FER A B=3- W11 47

Ph4 536 mm® Ry FEE TR, K 5 43, B A LAl Y
JETH FRAS 53=5-Tog,, Y AT AR/ AE T AR ) o 1R i€ A
EWES 43, BUANAE 5 43, T 3 A5 AR R 056 4 0 1
453 BRI SR 1 AT RN 3 4% o BE LRI AR 43
ASRE A 18y = 9) N S EAN VR S AN =R
757 SR TE B A ML 8 4, IR BE L VETEME 6 43, T AE
8%, AN AR EE T AL IRt 4 53 o FRARIE BT AR B 4N
TR

RTIMRIEH T AR B
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Table 8 Summary of scheme layer weights
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