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Recent advancement of tubular design methods and softwares

Nobuo Morita

Abstract ©  The conventional tubular design is based on the API recommendation where collapse tests are
conducted under fluid confining pressure. However, the tubular string collapsing process is significantly different
when an external load is applied through a solid formation. Laboratory tests showed that tubular strings started
yielding significantly earlier if the load was applied through a formation rather than through a confining liquid.
However, during additional loading after tubular string yielding, the deformation of the tubular string installed in
a formation remained small since most of the external load was supported by the surrounding formation. These
laboratory data and field applications of tubulars to deeper fields enlighten field engineers to change the design
methods of tubular strings. Since these new design methods are more complex than conventional one, softwares
to design tubulars have been also evolved. Analytical or numerical solutions have been developed to calculate the
stress state and deformation before yielding and after vielding for gravel packed or cemented tubular strings under
directional in-situ stresses. The API tubular string failure criteria have been also modified so that they could be
applied to more general stress state around a tubular string. Using the tubular string stress state and the generalized
API pipe failure equations, a guideline is given for field design of tubular strings under geotectonic load based on the

experimental observations. A software to simplify the tubular string design is also presented.
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Stress around a gravel packed tubular string
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Stress arcund a gravel packed tubular string
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Empirical Coefficients

Grade* F1 F2 73 Fd4 F5

H-40 2950 00465 754 2.063 00325
-50 2976 00515 1,056 2003 00347
JK55&D 2991 00541 1,206 1989 0.0360
-60 3005 00566 1356 1983 0.0373
-70 3037 00617 1656 1984  0.0403
CT5&E 3054 00642 1806 1990 0.0418
L80&N-80 3071 00667 1955 1998 00434
C90 3106 00718 2254 2017 0.0466
C-95 3124 00743 2404 2029 00482
-100 3143 00768 2553 2040 0.0499
P-105 3162 00794 2702 2053 00515
P-110 3181 00819 2852 2066 0.0532
-120 3219 00870 3,151 2092 0.0565
-125 3239 0089% 3301 2106 00582
-130 3258 00920 3451 2119 0059
-135 3278 00946 3601 2133 00615
-140 3297 00971 3751 2146 00632
-150 3336 01021 4053 2174  0.0666
-155 3356 01047 4204 2188 00683
-160 3375 01072 4356 2202 00700
-170 3412 01123 4660 2231 00734
-180 3449 01173 4966 2261 0.0769

*Grades indicated without letter designation are not API grades but
are grades in use or grades being considered for use and are shown
for information purposes.
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