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Study on the Range of Confinement Region of Concrete-filled
Steel Tube with Arbitrary Inner Angle Polygon Section

GENG Fuyue, LIU Yong, SONG Yuxiang

(School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract ; In order to study the range of confinement region of concrete-filled steel tube with arbitrary inner
corner polygon section, the unified strength theory of concrete-filled steel tube was adopted. Based on the con-
crete-filled steel tube with square and regular octagonal sections, the calculation formula of compressive strength of
concrete-filled steel tube in the specification was used. By considering factors such as the width-to-thickness ratio,
steel strength and concrete strength of polygonal section concrete-filled steel tube, the relationship between the in-
ner angle of polygonal section concrete-filled steel tube and the edge cutting angle of non-effective restrained zone
was obtained. The calculation formula of edge cutting angle and its corresponding inner angle was obtained by fit-
ting and verified by regular hexagon and rectangular section concrete-filled steel tube. The results show that when
the width-to-thickness ratio of steel tube is greater than 30, the parabolic edge angle of concrete has a linear rela-
tionship with the inner angle of polygon.

Key words : polygonal concrete-filled steel tube; unified strength theory; confinement region of concrete;

compressive strength
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Abstract; In existing research, cables are often considered as flexible components with uniformly distributed
mass, but in actual engineering, there are also many single or multi-cable structures with concentrated masses.
To study the impact of concentrated masses on the natural vibration characteristics of such structures and the ap-
plicability of the vibration frequency method for identifying cable forces in these structures, a mechanical model
of a coupled cable structure with concentrated masses was first constructed. The frequency equation of the struc-
ture was derived through theoretical calculations. Then, vibration tests and finite element simulation analyses
were conducted to verify the correctness of the theoretical derivation. Finally, the impact of concentrated masses
on the natural vibration characteristics of the system was investigated, and the applicability of the vibration fre-
quency method for measuring cable forces in such structures was discussed. The research results show that the
natural vibration frequency of the cable structure is influenced by the concentration mass and its position. For
multi-cable structures coupled with concentrated masses, the structural vibration characteristics exhibit both in-
dependence and coupling. In actual engineering, the main vibration order where the maximum deviation occurs
can be determined by the position of the concentrated mass, and the deviation amplitude can be determined by
the mass size. After controlling the deviation to meet engineering requirements, the vibration frequency method
can be directly used for calculations.

Key words:cable strand system; concentrated mass; natural frequency; vibration frequency method



