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Study on Mechanical Properties of a New Type of
Anchor Cable Inverted Beam Plate Fan Foundation

HAI Hong ,GAO Yufei,ZHANG Yannian

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract ; In order to solve the disadvantages of large foundation size,large amount of material and
large amount of excavation of the current onshore wind turbine, a new type of anchor cable
inverted beam plate fan foundation was invented. Taking the 2. 5 MW wind turbine as an example,
the ABAQUS finite element analysis software is used to establish the foundation model of the
anchor cable inverted beam plate fan foundation and the beam slab fan foundation. Then, the
inclination rate, and local damage of the two foundations under extreme load conditions were
compared, and the economics of the two foundations were compared in combination with the
material consumption, the amount of earthwork excavation and other indicators. The horizontal
displacement of the anchor cable inverted beam plate fan foundation is 4. 56 mm, the detachment

I #s B #2022 - 03 - 29

EeTH . “+=1" BEFEE AV LRI E (2019YFC1907202) ;3T 744 T R RHE & W5 H (2020JH1/
10300005 )

YEB BT 8L (1973—) , Lo, R B0, =235 T RR 5 A0 (AR R SF 7 K 1k BB S5 7 T 5K



1004 Tk B SOR S e AR (A R R SE R 55 38 &

rate is 19% ,the inclination rate is 0. 287% ,and the settlement is 18.29 mm,all of which meet the
requirements of the design specification. Slight cracking occurs at the connection between the
leeward side rib beam and the pier abutment and the mid-span bottom of the rib beam in the
anchor cable inverted beam plate fan foundation, which can be solved by increasing the section
height of the rib beam. The anchor cable does not yield under tension,and there is no local damage
to the surrounding concrete. The anchor cable inverted beam plate fan foundation saves about
40% -60% of the cost compared to the beam slab fan foundation. The design of the anchor cable
inverted beam plate fan foundation structure is reasonable, and its anti-overturning stability,
mechanical performance and economy are better than that of the beam-slab foundation, which can
be applied to practical projects.

Key words: anchor cable inverted beam plate fan foundation; beam slab fan foundation; finite
element analysis;inclination rate of the fan foundation ;local damage
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Fig.1 The cross-sectional view of foundation
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Table 1 Material parameters
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#RE (kgem ) GPa MEL/N
R+ (C40) 2 500 32.5 0.2
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Hh 2 400 0. 04 0.25
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