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Research on Vertical Stress Law of Fan Foundation Under Annular Uniform Load
LI Yuxiang™, WU Qiang, MA Shen, MA Jun, XU Huanggang
( Hunan Sany Smart New Energy Design Co. Ltd., Changsha 415000, Hunan, China )

Abstract: [Objective] The fan foundation with prestressed anchor bolt type connection design is the mainstream design at present. The
mechanical characteristic of the foundation connected by prestressed anchor bolt is a kind of circular load. There is no detailed analysis
data to refer to under such mechanical characteristics. The designers often rely on finite element analysis to analyze the structural safety
here, but it takes a longer time. This paper aims to quickly calculate the stress value of the core region of the foundation [Method] Based
on the Mohr-Coulomb theory and elastic mechanics theory, a set of vertical stress calculation formula suitable for the design of the core
area of fan foundation was derived in this paper, and compared and verified with the fine finite element analysis results. [Results]
Comparative results indicate that the formulas derived in this paper demonstrate good accuracy and reliability. [Conclusion] The derived

formula presented in this paper can be used as the basis of fan foundation reinforcement design and reference for engineering design.
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Fig. 3 Derivation 2 of vertical additional stress under circular

loading

RIEE 2, B 3 s, A LU T k&R
R=r+7 (10)
a=2rxcosf (11)
[ =2rxsinf (12)

R, S BRI AR T XUPL SR 8 1) R g MBI 5T 129
dl=axde (13)

A
A JIT KN 7 RS R
r ——A JITTE 53 (5 B (5 A Ay 2 [

FEES (m);
l [FIPR At 4 7K (m));
a Sy it fin (A 28 A fer AR A VR R B (m) 5

0 — IR

dl. da ff BRI K 5 (m)) 5
r [FI AT A 2N ELAE (m);
r 5 BATE (e 2R A L AE (m) 5

X T B R B A oy AR R, AT — 5 A 09 88 i

VIESE
o, = {)J‘dog

D [ PRI ff 28 17 AL (m?) o
R i R0 T AR B X B BB A 3 (9) ~ A5 (13)
W AN (14)F:

(14)

3F7 X2 XrXcosd

r2 z
o, = ZJ Jz ~déda
0 4 x 12 xsin’0+22)°

P T af A< 88 o L 3o 25 ik 04 7%, Bk T AR TR
o, AR R S 2 R, I A m = %ﬁ:

r=2f )}

(15)

3FZ X2 Xrxcosf

—dfda <
2m(4 X r2 X sin*0 + 22)°
(16)
F7 3 6
2Xbx SLiks 4><j cos -dg
2nX(2r)" 70 (sin’0+m?)’
=K
b [BIPEAf 2 L (m), b= r =
g (16), AT S
3F7
o-z=2><b><—z4><Kp, (17)
2n X (2r)

A

K,—— BV [ PRI g 8 9 G B hm v 77 R4k

K, AT 38 38 B8 08 53 A 00 9 72 5K, 40 Matlab,
Mathematica 5%, 1 T K X5 m {64 2%, B X m {E
PEAT AR I B2 1, S IR JE A A% O X8 ) 137 ) )
PR



130 TR I 811 %
x1 BEREHHBETEERTHMINE S RE
Tab. 1 Additional stress coefficient under circular uniform distribution load

m K, m K, m K, m K,
0.10 6666.42 0.30 82.09 0.50 10.49 0.70 2.65
0.12 3214.78 0.32 63.37 0.52 8.95 0.72 2.36
0.14 1735.15 0.34 49.68 0.54 7.68 0.74 2.10
0.16 1017.01 0.36 39.49 0.56 6.62 0.76 1.88
0.18 634.83 0.38 31.77 0.58 5.74 0.78 1.69
0.20 416.43 0.40 25.85 0.60 4.99 0.80 1.52
0.22 284.36 0.42 21.23 0.62 4.37 0.82 1.37
0.24 200.71 0.44 17.60 0.64 3.83 0.84 1.24
0.26 145.66 0.46 14.71 0.66 3.38 0.86 1.12
0.28 108.24 0.48 12.38 0.68 2.99 0.88 1.02
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Fig. 4 Fan foundation assembly model
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Fig. 5 Detailed foundation model schematic (partial)
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Fig. 7 External dimension diagram of fan foundation
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