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Optimal Design and Experimental Research of Photovoltaic Support
Micro Anti Pull-out Foundation in Northwest China
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Abstract: In order to solve the design and application of photovoltaic support foundation in
northwest China, the composite pile with micro anchor composite pile was put forward on the
basis of traditional anti pull-out foundation. The field full-scale test of sand gravel site was
carried out in a photovoltaic power station in northwest China, the displacement and axial force
changes of the test piles during the loading process were monitored dynamically at full time by the
vertical displacement observation device and the stress gauges embedded in different depths. The
bearing capacity and engineering application of the traditional anti pull-out foundation and micro
anchor composite piles were compared and analyzed. The results show that the load-displacement
curves of the traditional anti pull-out foundation vary with the pile type, and the curves of micro

anchor composite pile exhibit slow change type. The ultimate bearing capacity of the traditional
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anti pull-out foundation is generally lower than 15 kN, while that of the micro anchor composite
pile is generally higher than 60 kN. The bearing capacity of micro anchor composite pile increases
greatly, but it has critical length (4 m) with the increase of pile length. The optimal parameters
of anti pull-out bearing characteristic of micro anchor composite pile reflect excellent working
performance with similar pile size in three aspects quantitatively, including the bearing capacity,
displacement and composite optimal effect. It is suggested that the micro anchor composite pile
can be applied as the pull-out foundation of the photovoltaic support in the northwest sand gravel
site, and the design of pile length can be controlled within 4 m.

Key words: pile foundation engineering; anti pull-out optimization design; field test; micro an-

chor composite pile; displacement; bearing capacity
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Tab.1 Physical and Mechanical Properties of

Sand and Gravel Site
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Tab.2 Test Pile Types and Parameters of Field Test
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Fig. 1 Single Pile Anti Pull-out Static Loading Test Device
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Fig.2 Vertical Anti Pull-out P-S Curves of T Type

Independent Foundation
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Fig.3 Vertical Anti Pull-out P-S Curves of Prefabricated

Foundation with Enlarged Head
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Fig. 4 Vertical Anti Pull-out P-S Curves of Equal
Section Prefabricated Foundation
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Tab.3 Ultimate Bearing Capacity and Ultimate Uplift

Displacement of Traditional Anti Pull-out Foundation
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Fig.5 Vertical Anti Pull-out P-S Curves of

Micro Anchor Composite Pile
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Tab.4 Ultimate Bearing Capacity and Ultimate Uplift

Displacement of Micro Anchor Composite Pile
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Fig. 6 Failure Site of Vertical Anti Pull-out Test

Pile of Micro Anchor Composite Pile

(15 kN) ,
3.3

b

60~150 kN,

meq s Mg s

mQ:wa
Q.
— S
TS,
m=rky, %ﬁ
=
:Mq sMsg
sm 3 Qo » Qo
Se
3 Lo s Lo
73 o
m
[11] .
m
ki,
, 5
2 m (150,220 mm)
5) ,
mq
o mq
4.44, T mq 5.0
mq 6.67 o
6.67,7.50 10. 00,
ns ’
ms 0.69, T
1.01,
ms 1 1 o
, 3

(@Y

(2)

3

4

;wa’

mq



1 s 125
5
Tab.5 Optimal Analysis Parameters of Bearing Capacity of Micro Anchor Composite Pile
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