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Axial Strength Evaluation for Tubular X-Joints
with Internal Ring Stiffener
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ABSTRACT

Tubular joints are usually reinforced using thicker can section or ring stiffeners to increase
the load carrying capacity. In this paper, a numerical study has been performed for evaluation
of axial strength for X-joints with internal ring stiffener. The finite element analysis software
was used for nonlinear strength analysis. According to variation of ring geometries, the effect
of ring stiffener for X-joints are investigated. Internal ring stiffener is found to be efficient
improving ultimate strength of tubular joints. Relations of thickness of ring and axial strength
are observed considering geometric parameters of ring stiffeners.
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Fig. 1 Dimensions of tubular X-joints. Fig. 2 Dimensions of internally

ring stiffened tubular X-joint.
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Table 1. Research program of axially loaded simple X-joints
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Fig. 4. Numerical load-displacement curves of

XA15~8 models.
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XA21~4 models.

Table 2. Nominal dimensions and numerical results of XAl models

Joints Chord (mm) Brace (mm) Numerical results
D T L d t | F, GN)| F/(f,xTD
XAll 800 32 6400 | 400 32 3084 10.384
XA12 800 24 6400 400 24 1880 11.257
XA13 800 20 6400 400 20 1357 11.698
XAl4 800 16 6400 400 16 900 12.129
XA15 800 32 6400 400 16 3183 10.720
XA16 800 24 6400 | 400 12 1925 11.523
XA17 300 20 6400 400 10 1383 11.924
XAl8 800 16 6400 | 400 8 914 12.312

Table 3. Nominal dimensions and numerical results of XA2 models

) Chord (mm) Brace (mm) Numerical results
Joints
D T L d t | F. &N)| F,/(f,xT%
XA21 800 32 6400 800 32 10035 33.795
XA22 300 24 6400 800 24 6314 37.800
XAZ23 800 20 6400 800 20 4702 40.538
XA24 800 16 6400 800 16 3274 44.093
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Table 4. Geometric properties of internal ring stiffeners
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7 0.25T | 0.375T | 05T | 0625T | 0.75T 1.0T 1.25T 15T 20T
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(a) Stiffened XAll models
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(b) Stiffened XA12 models
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(d) Stiffened XA14 models

(c) Stiffened XA13 models
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(f) Stiffened XA16 models
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(e) Stiffened XA15 models
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(h) Stiffened XA18 models

Fig. 6. Axial strength contours of XAl models with internal ring stiffeners.
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(g) Stiffened XA17 models
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(a) Stiffened XA21 models

(b) Stiffened XA22 models
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(d) Stiffened XA24 models

Fig. 7. Axial strength contours of XA2 models with internal ring stiffeners.

(c) Stiffened XA23 models
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