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Static Strength of Ring-stiffened Tubular T-joints
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ABSTRACT: Tubular joints having a large diameter in the offshore structure are reinforced using internal ring stifferer in order to increase
the load carrying capacity. In this study, the static strengths of internally ring-stiffened tubular Tjoints subjected to compressive brace
loading are assessed. Nonlinear finite element analyses are used to compute the behavior of unstiffened and ring-stiffened T-joints. From the
numerical results, internal ring stiffener is found to efficient in improving the ultimate capacity, and reinforcement effect are calculated. The
influence of geometric parameters for members and ring is evaluated. Based on the FE results, regression analysis is performed considering
practical sizes of ring stiffener, finally strength estimation formulae for ring-stiffened T-joints are proposed.
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Fig. 1 Dimensions of ring-stiffened tubular T-joint.
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Table 1 Numerical cases of axially loaded simple T-joints
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Fig. 2 Finite element mesh for tubular T-joint.
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Table 2 Numerical results of simple T-joints

Models | T1-1|Ti-2 | T13 | T14 | T1-5 | T1-6 | T1-7 | T1-8
FJ(f,xT% | 682|743 |779 819 | 648 | 713 | 751 | 7.89
Models | T21 | T2-2 | T23 | T24 | T2:5 | T2-6 | T2-7 | T28
F.J(F,xT% | 955 |10.85|11.63|12.47| 9.27 [10.60{11.39 {12.24
Models | T3-1|T3-2 | T3-3 | T34 | T35 | T3-6 | T3-7 | T3-8
F.J(f,x T% {1176 |14.25|15.55 | 16.90 | 11.58 | 14.02 | 15.33 | 16.75
Models | T41 | T42 | T4-3 | T44
F.J(f,x T% {1274|17.03 | 20.38 | 25.25
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Fig. 3 Load-displacement curves of simple Tjoint( z =1.0).
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Table 3 Internal ring stiffeners of tubular T-joints
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Fig, 4 strength ratio of ring-stiffened T-joint( ¥ =16.67, r =1.0).
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Fig. 5 Effect of y on ring-stiffened T-joints.
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Fig. 6 Effect of Son ring-stiffened T-joints.
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Table 4 Maximum strength ratio of ring-stiffened T-joints

A=03(TIR) | A=05(T2R)| A=0.7(T3R) | A=1.0(T4R)
Eq.(5) | Eq.(6) |Eq.(5) | Eq.(6) | Eq.(5) | Eq.(6) |Eq.(5)| Eq.(6)
10 | 125 | 1.784 | 1.777 |1.299| 1.298 | 1072 | 1071 |1.014| 1.014

16.67|2.140 | 2.115 |1.52911.527 | 1.184 | 1.183 |1.014| 1.014
20.0 112359 | 2.320 |1.705} 1.701 { 1.300 | 1.299 | 1.015| 1.014
250 2601 | 2549 {1.955|1.944 | 1482 | 1480 [1.017| 1.017
0512516951695 |1.325/1.324|1.081|1.081 | - -
16.67]11.964 | 1.953 |1.533|1.531 {1.191 | 1.190 | - -
200 12.094 | 2.081 {1.6651.661 {1299} 1299 | - -
250225212238 (1.843|1.835 1463|1462 - -
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Table 5 Regression analyses for ring-stiffened T-joint

sl Nd(;taOf Regression coefficients o
points | @p a; as ay
03|10 101 | 09719 | -0.0278 | 04779 | 0.2644 | 9952
03105 101 | 09668 | 0.0092 | 0.6698 | 0.2372 | 99.21
051104 101 | 1.0166 | -0.0587 | 0.0713 | 0.1816 | 98.42
05105 101 | 1.0086 | -0.0239 | 0.2260 | 01659 | 98.44
07110} 101 | 1.0629 | -0.0951 | 0.3536 | 0.1293 | 81.68
07 {05 101 | 1.0589 | -0.079 | -0.0289 | 0.1213 | 8219
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