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ABSTRACT

ASME BPVC provides stress evaluation rules for Class 2 and 3 nuclear piping. However, such rules are difficult
to be applied to reinforced wall-thinned pipes during service. To resolve this issue, a new method for stress evaluation
of reinforced wall-thinned pipes is proposed in this work, based on the equivalent stiffness concept. By converting
a reinforced wall-thinned pipe to an equivalent straight pipe having the same stiffness, stress evaluation can be
proceeded using the current ASME BPVC rules. The proposed method is applied to pipes with 4 different normal
pipe size and the effects of reinforcement and wall-thinning dimensions on evaluated stresses are discussed.

Key Words : Stress evaluation (52 ¥7]), Class 2 and 3 large diameter pipe (2, 3 55 T773813), Reinforced
wall-thinned pipe (25 274 vll3), Equivalent straight pipe (57} X‘Jr_lr)

h=

7|5AH Z, Z;= section modulus of original and equivalent pipe

Sy, Sy =yield strength and allowable stress of the pipe

Bi, B, =stress parameters of straight and curved pipes material

provided in ASME code Kp, Ky = elastic stiffness of the wall-thinning pipe with
P=applied internal pressure reinforcement for tension and bending

M,, Mp=bending moment caused by sustained and E=Young’s modulus of original pipe and reinfor-
occasional load cement

D,, Deg=outer diameter of original and equivalent pipe Cp, Cy=correction factor for tension and bending
D;=inner diameter of original and equivalent pipe Ao, Aeg, Ar, Ay = cross-sectional area of original pipe,
1, teg=normal thickness of original and equivalent pipe equivalent pipe, reinforcement and wall-thinning

l,, I, = axial length of reinforcement and wall-thinning

28A, 39, aeistal 7|AEeHE
maj - Kim yogz)?gkor;ac_]hl e t,, ty=thickness of reinforcement and depth of wall-
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¢, oy = circumferential length of reinforcement and



mp, my; = dimensionless variable for tension and bending
Lo, Iog, I, I,=moment of inertia of original pipe,
equivalent pipe, reinforcement and wall-thinning

s =length of partial penetration attachment weld provided
by code requirement

v, = angle of pad reinforcement

6., = angle of wall-thinning
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Fig. 1 Schematic diagram of (a) reinforced wall-
thinned pipe and (b) equivalent straight pipe giving
the same stiffness
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Table 1 Pipe dimensions for analysis
NPS D, t Miax
i | mm | g |7 | povmg
0.75 26.7 2.87 5 0.24
4 114.3 6.02 9 11
12 3239 9.53 17 142
36 914.4 9.53 48 1046
*NPS: Normal Pipe Size.
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Fig. 2 Schematic diagram of wall-thinned pipe with
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Fig. 3 Effect of wall-thinning dimensions on normalized
stress; (a) wall-thinning depth and (b) wall-
thinning length.
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