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Experimental Study on Stress Mechanism of Steel Box Joint in
Cable-pylon Composite Anchorage of Cable-stayed Bridge
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Abstract: In the cable-pylon composite anchorage of steel anchor beam-steel bracket, the horizontal
component of the cable force is mainly born by the steel anchor beam, while the vertical component is
transmitted through shear connectors located on the steel wallboard to the concrete pylon. The conventional
cable-pylon anchorage joint generally adopts stud connectors. In addition to bearing the vertical shear force,
stud connectors also resist tension force, which could result in the tensile stress in pylon wall and decrease the
durability and bearing capacity of the cable-pylon composite anchorage. With the increasing of the spans of
cable-stayed bridges, the cable-pylon composite anchorage is supposed to possess better characteristics of
tension resistance to resist longitudinal bending moments induced by the eccentricity of the steel bracket.

Better characteristics of vertical shear resistance are also considered necessary to transmit the vertical cable
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force component uniformly. For this purpose, a new type of steel box joint, which could be used in the steel

anchor beam supported by the steel bracket, is proposed. Furthermore, a 1:2 scaled model test on the joint

is conducted to research the stress mechanism and bearing capacity of the novel steel box joint. The test result

shows that (1) This novel configuration possesses great bearing capacity, stiffness and crack resistance.

Under 1. 8P load, most steel parts and reinforcement bars are in elastic state except partial steel plates

yielded, meaning the structure is reliable and obtained excellent bearing capacity. (2) The peak separation

and slip between steel-concrete are only 1. 0 mm and less than 0. 8 mm under 2. 2P load respectively. This

might be resulted from the hoop effect on the concrete pylon wall induced by the outside plate of the steel box

joint, indicating great overall stiffness of the structure. (3) When the load is increased to 2. 5P, there is no

obvious crack on the surface of concrete pylon wall, hence, this novel steel box joint showes great crack

resistance and is favorable to improve the durability of cable-pylon composite anchorage.

Key words: bridge engineering; stress mechanism; model test; steel box joint; cable-pylon anchorage
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Fig. 1 Configuration of steel box joint in cable-pylon

composite anchorage

AR AR 2% e R TAT T RSE 2 R
BT BE A OBE AR 55 2 500 mm, $E 3 850 mm, J&
30 mm, FFALARFISMEIAE 20 mm, 4 >4 R S



70 VA

ST 5 36 &

AT I A7 5 F) LA I B 39 22 A/ T A - B BE e -
7, WM — B B BERT 451 . 7R TT AL 2R 1 5
JFH R 60 mm . 5% 35 mm R EfL, A% $28 mm
f) HRBA0O #4ffii , 2 2 FIJT i E A% 60 mm ([ 12

|«

3850

flo 784 DRIFSLARSMU X FROT AL, 2E— 20 4 58
HAYURRAMIBE S o THFLE A (BB 150 mm , AT ()
[AEE130 mm, 4% I fL A &% 1a] (6] #1280 ~ 320 mm
A

>|

75 320 280 320 280 300
—>

230 120120 230 300 280 320 280 320 75

s

I
Lol ‘ S T
. C . . . 41
4 l#% R PP s ’ n
4 a | EP . < a
o o o | D :
g < ‘ ‘4 o “ | £ ¢ a i
RN e | . .
’ el - x| i
. ] i
< & N B 4 2 a %7%
o1 s " & A, )
o 1_ ’i
B2 #EEZEWERS (£4: mm)

Fig. 2 Dimensions of steel box joint (unit: mm)
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Fig.4 Number of perforated plate
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Fig.5 Arrangement of measuring points on perforated plate
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Fig. 6 Curves of normal stress vs. load of steel wallboard
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Fig.7 Curves of Mises stress vs. load of perforated plate
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