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Date of Report: 2nd Quarterly Report - March 31, 2020
Contract Number:  693JK31910011POTA
Prepared for: USDOT – Pipeline and Hazardous Materials Safety Administration (PHMSA)
Project Title: Improve Dent/Cracking Assessment Methods
Prepared by:  Pipeline Research Council International
Contact Information:  John Lynk.  jlynk@prci.org.  (281) 846-7568
For quarterly period ending:  March 31, 2020
1: Items Completed During this Quarterly Period:
	Item #
	Task #
	Activity/Deliverable
	Title
	Federal Cost
	Cost Share

	2
	2
	Improvement of Indentation Crack formation Strain Estimates
	Plan of the review of full scale and FE data
	$32,140
	$7,535

	5
	6
	Project Management and Reporting
	Quarterly Status Report submitted
	$3,500
	$700


2: Items Not-Completed During this Quarterly Period:

	Item #
	Task #
	Activity/Deliverable
	Title
	Federal Cost
	Cost Share

	4
	2
	Improvement of Indentation Crack formation Strain Estimates
	Completion of first set of FS test data
	$30,540
	$7,535


3: Project Financial Tracking During this Quarterly Period
:


[image: image1]
4:  Project Technical Status –
	Item #
	Task #
	Activity/Deliverable
	Title
	Federal Cost
	Cost Share

	2
	2
	Improvement of Indentation Crack formation Strain Estimates
	Plan of the review of full scale and FE data
	$32,140
	$7,535

	The objective of the task is to compare dent indentation strains with existing methods, such as ASME B31.8 Appendix R strain criterion, and the Ductile Fracture Damage Indicator.  Available data sources for comparing dent strains include dent samples found in the field, lab-created dent samples, and finite element dent models.  Table below outlines the variables used in different full-scale test projects
Full Scale Test Variables

Variable

Variations

Details

Material

5
 2005 vintage X52 and X70, 1950’s and 1970’s vintage X 52, 1990’s vintage X 70 

Pipe OD
2

24 inch, 20 inch & 18 inch
Indenter Size

8
2 inch, 4 inch, 8 inch, 12 inch, 24 inch, 48 inch semi-elliptical end cap indenters and 4 inch axial bar and transverse bar indenters
Restraint Condition

2

Restrained and Un-restrained

Indentation Pressure

Several 
Pressurized and unpressurized
Indenter Travel

Several
1% OD to 20% OD
FE models were developed for each test variable in full scale dent testing. These models were developed and validated against full scale test data. The validation included comparing FE model data with full scale tests for dent profiles, indentation strains, cyclic strain ranges and fatigue crack locations and orientations. See below show some examples of FE model validation against full scale tests data.
Examples – Comparison of FE versus Full Scale tests
Indentation Force Displacement Curve during Dent Formation

[image: image2.png]Indentation Force (kN)

275
250

225

—Experiment

3

5 10 15 20 25 30 35 40 45 50 55
Dent Centre/LVDT Downward Displacement (mm)




Axial Profiles
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Indentation Strain (Hoop)
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Indentation Strain (Axial)
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Unity Plots FE vs FS (Indentation strain)
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For the current task indentation strains from the FE models will be extracted and compared with ASME strain criterion. 

The validated FE model was then used to generate thousands of hypothetical models (See Matrix below) to develop dent fatigue life criteria. Dent formation strains will be extracted from these FE models and compared against ASME and DFDI strain criteria.
Finite Element Modeling Matrix for Hypothetical Models
Parameter
Value
Pipe OD/Wall Thickness (OD/t)
4.5/0.188, 6.625/0.188, 8.625/0.218, 10.75/0.188, 12.75/0.312, 16/0.218, 18/0.25, 18/0.312, 18/0.33, 20/0.281, 24/0.25, 24/0.33, 30/0.25, 32/0.281, 36/0.281, 42/0.42

Pipe Grade
Grade A, X42, X52, X70

Indenter Shapes
4-inch, 12-inch, 18-inch, 24-inch, 30-inch, and 48-inch diameter elliptical, 4-inch and 16-inch diameter spherical, 4-inch and 8-inch diameter transverse bar, asymmetric complex indenter shapes

Indentation Pressure (%PSMYS)
Several 

Applied Indentation Depth (%OD)
0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 5, 6, 7, 8, 9, and 10 for Restrained Dents

5, 10, and 15 for unrestrained dents



	4
	2
	Improvement of Indentation Crack formation Strain Estimates
	Completion of first set of FS test data
	$30,540
	$7,535

	This task is not yet complete.  BMT Canada has begun work on it though. For full scale test FE models strains were only saved for locations matching strain gauge locations in full scale tests. This dent formation data cannot be used to compare against ASME and DFDI strain criterion as the SG location may not be present at the maximum strain location. These full-scale test FE models are being re-run to obtain the maximum dent formation strains.



	5
	6
	Project Management and Reporting
	Quarterly Status Report submitted
	$3,500
	$700

	This document is the quarterly status report.  



5: Project Schedule 
Due to the global coronavirus pandemic, PRCI has begun to experience delays in our contract commitments from our research contractors and may be requesting a modification to the timeline pursuant to Section 4.03 of the Agreement.  These delays are caused by closures of research facilities and international borders, and related challenges associated with remote working.  The delays are not yet quantifiable and we reserve the right to submit for a contract time extension at a later date. At this time, there is no expected cost changes associated with such potential contract extensions.
�To be updated
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