








Table 1 The extremeinternal force values of K -k cross section under controlled conditions
and corresponding concurrent force

N Axial Shear Shear Torquey Bending | Bending
Condition [kN] Force-z Force-z kN* ] moment-y | moment-z
[KN] [KN] [KN*m] | [kN*m]
One Minimum axial force -91329 -466 1008 1461 3271 -7476
Two | Minimumshear-z | -79792 _641 4106 9713 162820 | -12266
Three | Minimum shear-y | -79849 -434 4977 4444 238820 11843
Four | Minimum torque-y | -77999 -471 4385 10943 218182 11146
Five | Maimumbending | - g)-q -429 4811 3018 247783 | 11902
moment-y
six | Maximumbending | go50, 234 86 8678 | -29656 @ 17488
moment-z

Theresultsof finite element analysis. To avoid the effect to the stress result of the model causing
by boundary conditions, wejust see the stress of the concrete between pylon and pile cap (*pylon boot”
concrete), stress of filled-in concrete in the pylon and stress of the steel pylon. The maximum stress
under different working conditions was shown in Figure 10. The maximum stress result under different
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Fig.10 Pile cap and “pylon boot” concrete  Fig.11 The principal tensile stress nephogram

principal tensile stress nephogram (M pa) of filled-in concretein steel pylon (M Pa)

Asshownin Figure 10 to Figure 11, in most of the pile cap and “pylon boot” concrete, the principal
tensile stress are -0.62 ~ 3.38MPa. Besides some larger partial stress at some corners, the principal
tensile stress in most of the filled-in concrete in steel pylon are 2.0 t06.3MPa, and we can keep the
structure safety and reliability with appropriate design of reinforcing bar.

Asshown in Figure 12 to Figure 14,the principal tensile stress of the web and transverse plate of the
steel pylon are 77.32 ~ 65.01MPa, the tensile stress of “bearing plate” are 42.21 ~ 40.95MPa, and the
principal tensile stress of stiffener rib are -9.55 ~ 52.10MP4a, all of the principal tensile stress of steel
pylon are less than 210M Pa, and meet the specification requirements.

Fig.12 The principal tensile stress nephogram
of steel pylon (M Pa)

Fig.13 The bearing plate tensile stress
nephogram
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Fig.14 Stiffener rib principal tensile strastnephograr‘n' (MPa)

Conclusions

Due to the landscape requirements, the bridge pylon was designed leaning 12 degree and a steel
pylon and that brought the problems of how to join the steel pylon and concrete pile caps safety and
reliability. The paper introduces a structure design of the joint of steel pylon and concrete pile cap
which called “pylon boots’. In the structure, steel pylon embed into the concrete “pylon boots” and
filled-in concrete casting in the steel pylon to change the structure stiffness smoothly. And together
whit Cheese head studs, PBL shear connectors, PBR, and prestressed wires, the steel pylon and
concrete pile cap are jointed together. Finaly, through the finite element analysis, we verify the
structure design is safety and reliability.

With the development of city construction in our country, more and more steel-concrete hybrid
structure will be constructed. | hope the paper is helpful to engineersin designing thiskind of structure.
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