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Synopsis :

An analysis using the finite element method was performed on the stress in the saddle
and tower head for a better understanding of problems related to the planning and
production of saddles, especially the effect on the saddle of the stiffness of the tower
head structure. The saddle was assumed to be coupled with the tower head structure by
bar elements for a coupled three dimensional analysis, and then the stiffness of the
tower head structure was represented by spring elements to perform other two
dimensional analyses with some variation of the spring constant. Except for the cable
receiving grooves of the saddle where stress is concentrated, the stress is distributed
almost uniformly in the saddle and disperses smoothly into the grating girdirs of the
tower head. The reaction on the coupled plane tends to disperse more toward both ends
of the plane in the transverse direction with an increase in stiffness of the saddle
compared with that of the tower head. Tower head stiffness has negligibly small effect
on the stress distribution in the saddle except for the bottom plate and its neighborhood.

(c)JFE Steel Corporation, 2003
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An analysis using the finite element method was performed on the stress in the saddle and tower head for a better

understanding of problems related to the planning and production of saddles, especially the elflect on the saddle of

the stifiness of the tower head structure. The saddle was assumed to be coupled with the tower head structure by bar

elements for a coupled three dimensional analysis, and then the stiffness of the tower head structure was represented

by spring elements to perform other two dimensional analyses with some variations of the spring constant. Except for

the cable receiving grooves of the saddle where stress is concentrated, the stress is distributed almost uniformly in the

saddle and disperses smoothly into the grating girdirs of the tower head. The reaction on the coupled plane tends to

disperse more toward both ends of the plane in the transverse direction with an increase in stiffness of the saddle

compared with that of the tower head. Tower head stiffness has negligibly small elfect on the stress distribution in the

saddle except for the bottom plate and its neighborhood.
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Fig. 2 Dimensions of the saddle
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Refer to egs.(1),(2) and (3} for T, ' and W_

Fig. 3 Force components in a cable mounted
on the saddle
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Table 2 Conditions for 3 dimensional structure analysis

Main analysis

Sub analysis

I Case A Case B Case C
Type of model Saddle coupled with Same as case A Saddle only
tower
Effect of herizontal
pressure hy cable Considered Not considered Considered

load

diti f 1
Condition of coupled on each nodal point

Arranged bar element

Fixed on hottom of
Same as case A

plane of the grating girders saddle
Number of elements 1454 1494 821
Number of nodal points 1 651 1 65] 1072
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Fig. 15 Normal stress distribution in tower
head structure in v direction
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Fig. 16 Nermal and shear stress distributions in tower head structure
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