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Attachment 2
Calenlation to Determineg the Estitnat ed Mlaxinwon Strain in a Dent

1. To determine if a plain dent can be accepled, calculate the estimated masimum strain (as allowed in
Table 1.0y Contact Pipeline Engineering or System Integrity in GSMET
The styain shall be estimated using data from dirert measurement of the deformaticn Lunmul Direct
meastirement techniques may consist af ary method capable of deseribing the depth and shape in
terms needed to estimate strain, The strain-estimating techniques may dlffer depending enthe type
of data available Imterpolation or other mathematical technigues may be usad 1o develop surface
rontour information.

2. Alhough a method for estimating strain is descrberd below, # is vot intended 1o preciude the use of
other strain-estimating technimques,

AR s the initial pipe swtace radius, equal to one-ball the pipe’s nomisal outside diameter
(D). Determinve the indented OD surface radivs of curvature, Ry, in atransverse plane
through the dent. The dent mav only partially flatten the pipe such that the curvatire of the
pipe surface in the transverse plae is in the same direction as the original surface corature, in
which case R, Is a positive quantity.  f the dent is ve-entrant {meaning the corvatuie of the pipe
sirface inthe tramsverse plane is acmalh reversed), Ry is a negative quantity. Determine the
radius of curvature, Ry, in a longitudinal plane through the dent, The term “R.” as used here
will always he a pegative quantity,
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ther dimensional terms ame as follows;

wall thickness = ¢
Dient depth = d
Dent length = L
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Caloulate the bewding strain in the cirenmferential divection as:
£ 7= b { LRy - 1R

Caleulate the bending strain in the longitudinal diredion as:

Fl 1z _L,-‘ R:

Calculate the extensional strain inthe longiudinal direction as:
£y (12)(dL°

Calculate the strain on the inside pipe surface as:

B S N ey
el = ey - gleategd +{potes)]

Caleulate the strain on the outside pipe surface as:

o= 8+ ey f-gben) + [-erbe ]
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