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Fig.1 Pylon anchor system with exposed steel anchor box
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Fig. 2 Finite element model
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Table 1 Material properties of the pylon anchor system
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Table 2 Cable force of pylon segments in the condition of dead load
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Fig. 3 Horizontal force undertaken by each anchor segment and their proportions
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Fig. 4 Horizontal force undertake by the side plates

oo
soook T PUHEARAS AR
z 4750}
c 4500}
4250}
£ 4000
) 3750}
3500}
3250}
3000 —5—= : - -
SR O T
& & &
B E B S
(a) KFEH
300 ¢ .
ogo b T B
260F T N A
240
:g 220
200
- 180
£ 160
140 F
120
SRS I
& F &S
BT B
(a) ZKFEH

[
| e R

KT el
Sl oo

\IQ \\I Q’ \G’ \5.‘
F & & & &
B B
(b) KT FELH

BE5 &N R IR KT J K b B

Fig. 5 Horizontal force undertaken by the diaphragms and their proportions
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Fig. 6 Horizontal force undertaken by the pylon wall and their proportions
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Fig. 7 Vertical force transferred by each anchor segment, steel anchor box and pylon wall
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Fig. 8 Von Mises stress distributions of the side plate in
steel anchor boxes
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Fig. 9 Von Mises stress distributions of the diaphragm in
steel anchor boxes
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Fig. 10 Von Mises stress distributions of the end
plate in steel anchor boxes
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Effects of connections of exposed steel anchor boxes on the mechanical

behavior of pylon anchorage system
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Abstract This paper aims to study the mechanical characteristics and load transfer mode of pylon anchor system with steel anchor boxes.
Taking the north navigable bridge of Hangzhou Bay cross—sea bridge as an example, we analyzed the mechanical behavior and cable force
distribution pattern influenced by the connections of steel anchor boxes using finite element analysis (ANSYS 11.0). The results show that
when the connection of the steel anchor box is transformed, the transferring force of the anchorage segment and its components are changed
slightly, the vertical force transmitted by the anchorage segment has no change, while the vertical force transmitted by the steel anchorage
box and pylon wall are changed evidently. Whether the steel anchor box is connected has a great influence on the distribution laws of the
stress on the steel plate and concrete pylon wall and the shear force on studs. The stress on the steel plate and concrete pylon wall and the
shear force on studs are more evenly distributed in connected steel anchor boxes than those in separated ones. The stress distribution
pattern of the side plate and diaphragm are impacted slightly by the connection of steel anchor boxes, while that of the end plate and pylon
wall are impacted significantly.
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steel anchor box connection; pylon anchor system; mechanical behavior
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