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Solving Limit Values of Cylinder and Spherical Shell Adopting
Yu’s Unified Strength Theory

TIAN Hongliang, PENG Wenyu, HE Kongde, DONG Yuanfa, DU Yixian,
ZHONG Xianyou, WANG Xiaopeng, XI Neng

(College of Mechanical and Power Engineering, China Three Gorges University, Yichang, Hubei 443002, China)

Abstract: The elastic ultimate pressure and minimum wall thickness in thin-walled cylinder are
attained with Yu’s unified strength theory, and the longitudinal ultimate loading capacity of
thick-walled cylinder is solved according to the cross section area between steel tube and central
concrete. The elastic ultimate pressure and minimum wall thickness in spherical shell are obtained
according to Yu’s unified strength theory. Calculation reveals that: for thin-walled cylinder, the
elastic ultimate pressure increases with the increase in the intermediate principal stress
coefficient; when the intermediate principal stress coefficient is small, the elastic ultimate
pressure decreases slightly with the increase in the tensile-to-compressive strength ratio, while
when this coefficient is large, the elastic ultimate pressure increases with the increase in the

tensile-to-compressible strength ratio; the minimum wall thickness decreases with the increase in
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the intermediate principal stress coefficient; when the intermediate principal stress coefficient is
very small, the minimum wall thickness increases trivially with the increase in the tensile-to-
compressive strength ratio, while when this coefficient is large, the minimum wall thickness

For thick-walled

cylinder, the longitudinal ultimate carrying capacity will improve by increasing the intermediate

decreases with the increase in the tensile-to-compressive strength ratio.

principal stress coefficient or confinement index; when the intermediate principal stress coefficient
is relatively small, the longitudinal ultimate loading capacity decreases with the increase in the
tensile-to-compressive strength ratio, while when this coefficient is relatively large, the
longitudinal ultimate loading capacity increases with the increase in the tensile-to-compressive
strength ratio; and the plastic ultimate inner pressure decreases gradually with the increase in the
diameter-to-thickness ratio. The elastic ultimate pressure of spherical shell decreases with the
increase in the tensile-to-compressive strength ratio, and its minimum wall thickness increases
with the increase in the tensile-to-compressive strength ratio.

Keywords: Yu’s unified strength theory; cylinder; spherical shell; ultimate load; steel tube;
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