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Bearing capacity of rigid tower base plate with eight anchor bolts
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2. Schoolof of Civil Engineering, Chongqing University, Chongqing 400044, P. R. China)

Abstract: With the Chinese power grid technology developed rapidly and the load applied on tower is going
larger and larger, the tower base plate with eight anchor bolts has been used more commonly. Whilst the
calculate theory is not comply with the actual condition. In order to make the calculate method more
reasonable and reliable , The bearing capacity of Rigid tower base plate with eight anchor bolts is
investigated through experiment and analytical parametric study was conducted to investigate the tower
base plate by finite element method. Based on the result of experiment and finite element as well as classical
mechanics theory, a new formula has been proposed which include the Equivalent calculating width and
Equivalent calculating arm of force. This formula considered plate stiffness, post-buckling strength and
subplate which influence the bearing capacity of tower base plate in this formula, thus the proposal formula
is reasonable and effective, It is helpful in project design.

Keywords: Rigid tower base plate with eight anchor bolts; equivalent calculating width; equivalent

calculating arm of force; finite element method; bearing capacity.
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Fig. 1 Schematic diagram of Rigid tower

base plate with eight anchor bolts

2 R@mEE

2.1 AWK HERMBEEE

R Y I 5B T MRV MR JEE R R X A% T B X K 3K )
B2, I 6 2H (AF 4 3 i) A TR B 13K 1k
PEAT IR AR 5T, i B A R 3 1 TR . KR
FE R K ELEMIR K 0 2 000 T IR S XL 45 15
AR SR 3 Rt JIRL g o i N 2 R .

=

QRBEBRAS L

n‘I‘*
X
:
10

a)
A~
(a) FHEREAE (b) BLIZ X625 T Il
B2 mEEE

Fig.2 Loadingdevice

P

=1\ B AR A% R 1 2B AR 14 B 3R
Table 1 Test list of Rigid tower base plate
with eight anchor bolts

JEEE S MR . B}
J¥ . AR/ HAs mEiAR mshik
t/ S/ HEAR/

5 mm  ff/mm J&/mm F/mm
mm mm  (42crmo)
G1 20 80 42 12 300 10 150
G2 20 120 42 12 300 10 150
G3 24 80 42 12 300 8 80
G4 28 120 56 14 460 12 170
G5 24 120 52 12 400 12 170
G6 32 120 60 14 400 12 150
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Fig.3 straingage placement of Rigid tower

base plate with eight anchor bolts
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Fig. 4 Displacementmeter placement of

rigid tower base plate with eightanchor bolts
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Table 2 The relationship between test

components No. and stretching test No.

WO MR MR | R R MR
HE RE WD | HE &Y wE
G1 1 2 G4 5 6
G2 1 2 G5 3 6
G3 3 4 G6 7 6
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Table 3 The result of Material properties test

ErRe E /MPa fy/MPa fu/MPa e/ %
01# 202 181. 68 356.76 563.22 0.31
02# 211 057. 04 375.18 576.07 0. 34
03# 207 649.71 352. 04 540. 11 0. 33
04 = 204 562. 24 363. 47 581. 66 0. 33
05 % 194 716.73 345. 47 528.96 0. 33
06 # 187 397. 23 366. 24 538.74 0.4

07 # 204 209. 48 330. 94 540. 15 0. 35
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Fig. 5 The destroy picture of test specimen
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Fig. 6 The strain and load diagram of specimen
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Fig.7 The center displacement and load diagram of specimen
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Table 4 The bearing capacity compare

between experiment and DLT

R (HEARBED
. . N Ptz/ Pal
s R (2012351
(Py/ Pa)

P!Z/kN P;.1(P32>/kN
Gl >3 210 2929(976) >1.10(>3.29)
G2 3 200 2929(976) 1.09(3. 28)
G3 2 825 4161(1387) 0.68(2.04)
G4 3 650 5 558(1853)) 0.66(1.97)
G5 >3 500 4 161(1387) >0.84(>2.52)
G6 >3 720 6 954(2318) >>0.53(>1.60)
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Fig. 8 The finite element model
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Fig. 9 Von mises stress diagram of rigid

tower base plate with eight anchor bolts
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Fig. 10 The displacement-load curve

compare at tower base plate center
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Fig. 11 The strain-load curve compare of towerbase plate
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Table 5 The result of finite element analysis

e JEL R i JE i BRIC R B TR0 1 R B
{/mm S/mm AR#J) Pu/kN  7K# J) P./kN

G1 20 80 2 908 >3 210
G2 20 120 2 744 3 200

G3 24 80 2 488 2 825

G4 28 120 3 364 3 650

G5 24 120 2 685 =3 500
G6 32 120 3 812 >3 720
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Fig. 12 The curve of S and bearing capacity
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Fig. 13 The curve of tower base plate

thickness t and bearing capacity
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Table 6 The displacement under ultimate load of different S/t
e BRAr 4 7 e BR A7 2B
o xR E AR S/t || S XRLEEAR S/t
i PNE: 4 e PNE: S
1 1.57 6 5 1.52 5
2 1.52 5 6 1.5 4. 84
3 1. 44 4.7 7 1.53 5
4 1.98 6 8 1.43 5
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