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Background

• Pipeline material property record is one of 

the important datasets required for 

effective pipeline integrity management 

• PRCI material property database has 

recently been enhanced as part of NDE-4-

17A project 

• Burst testing is one of the best methods for 

validating defect assessment and model 

development or improvements. 

• A lot of burst tests have been conducted in 

previous projects by PRCI, DOT and member 

companies dealing with corrosion, crack, dent  

etc. PRCI EC-02-11 project developed a burst 

testing database

• The material property and burst testing databases are hosted in PRCI Virtual 

Technology Development Center (VTDC). 

• PRCI member companies can access the database from VTDC



3

www.prci.org

© 2024, Pipeline Research Council International

PHMSA FAQ-23. Is there a 

process to compile comparable 

pipe material properties across 

the industry? 

No process currently exists to 

compile pipe material property 

information. Material properties 

can vary greatly during the 

manufacturing process. PHMSA 

expects operators to verify pipe 

material used within their system. 

• Material and Burst tests are expensive and time 

consuming 

• Finding appropriate pipe samples for testing is 

challenging

• Historical burst test data contains valuable 

information which were not captured in a systematic 

way in the past

• This often led to duplicative testing

• Address PHMSA’s FAQ-23 and build an industry 

resource to compile properties of representative 

pipeline materials

Motivation
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• Readily available burst testing and material property records for future PRCI projects or 

PRCI members in-house projects 

• Support pipeline integrity of systems that do not have available material test records in 

demonstrating regulatory compliance

• Saving time and money in future PRCI projects by leveraging data from the database 

• Recovery of huge testing campaign done in the past and build the foundation to capture 

records from material and burst testing performed in future PRCI projects

• Strong material for validation of new/improvement of assessment criteria or modelling 

effort

• Ability to compare and improve upon NDE material verification results, especially grade 

determination, collected in the field under 192.607 

• Ability to see predicted ranges of destructive results to support decision making around 

cutouts or NDE results – making it less likely to force operators to use expanded 

sampling

Value to Pipeline Community
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Database Structure

Data Tables
Number of 
Data Fields

BurstTest 14
BurstTestDefectGeometry 58

BurstTestLayout 11
BurstTestLoading 23

Charpy 30
CharpyResult 6

ChemicalProperty 29
CrackTipOpeningDisplacement 10

CrackTipOpeningDisplacementResult 7

DropWeight 11
DropWeightResult 6

Fatigue 13
FEA 8

Hardness 12
JRCurve 10

Micro 8
PipeMetal 35

PipeTensile 16
PipeTensileResult 10

WeldProcess 34
Total 351
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• Provide a uniform format for material property and burst testing data collection 

• Ensures data traceability and retention of the source data with supporting documents

• Records available in both imperial and metric units

• Ability to add pictures (e.g., stress-strain curve, CVN transition curve, defect profile, etc.) 

Key Features of the Database
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Available Burst Testing Data

Total

405

Tests
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Available Tensile Test Data
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Available Charpy Test Data

Vintage
Number of 

Test Results

1900s 21

1920s 26

1930s 269

1940s 310

1950s 1461

1960s 547

1970s 683

1980s 53

1990s 10163

2000s 97

Unknown 2703

Total 16333

Grade
Number of 

Test Results

A 97

B 979

X42 777

X45 9

X46 420

X48 15

X52 2353

X56 59

X60 1439

X65 560

X70 6041

X80 1848

Unknown 1736

Manufacturer
Number of Test 

Results

AOSmith 171

Bethlehem 24

Cal-Metal 10

Camrose 5202

IPSCO 2865

J+L 30

Kaiser 293

Kawasaki 6

LoneStar 125

Napa 45

National Tube 44

Nippon 33

Page-Hersey 28

Republic 122

Shaw Group Inc. 11

Stelco 34

Stupp 158

Sumitomo 6

UK 24

USS 362

Welland 1817

Youngstown 97

Unknown 4825
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Use Case 1- Model Development and Validation

Use of Burst Testing Data from PRCI EC-2-09 in EC-2-10 Project in 

developing a new model 

Source: EC-2-10 Project Status Update by CRES on Feb 7, 2024
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Use Case 1- Model Development and Validation

Validation of Psqr Corrosion Assessment Model using Public Data
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Use Case 2 – Use to Toughness from Similar Pipe

CFR 192.712 (e) (2) (A) Charpy v-notch toughness values from comparable pipe with known properties of the 

same vintage and from the same steel and pipe manufacturer;
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Use Case 3 –Other Default Toughness from Similar Pipe

CFR 192.712 (e) (2)

(C) If the pipeline segment does not 

have a history of reportable incidents 

caused by cracking or crack-like defects, 

maximum Charpy v-notch toughness 

values of 13.0 ft.-lbs. for body cracks 

and 4.0 ft.-lbs. for cold weld, lack of 

fusion, and selective seam weld 

corrosion defects;

(E) Other appropriate values that an 

operator demonstrates can provide 

conservative Charpy v-notch toughness 

values of crack-related conditions of the 

pipeline segment.
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Use Case 4 – Better Understanding of Material Property Variability

• API 1176 Annex D provides 

statistics of yield strength and 

ultimate strength by pipe grade

• API 1176 assumes normal 

distribution in providing the 

upper and lower quantile values

• Source of the API 1176 data is 

not provided 

• PRCI Database contains more 

data than API 1176 Annex D; 

hence, can better represent 

similar pipeline characteristics
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Use Case 4 – Better Understanding of Material Property Variability
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Use Case 5 – Material Verification Testing Results Evaluation

• Use PRCI database to 

compare material properties 

obtained from in-situ NDE 

• Example Case:

• Non-TVC pipe grade X60

• NDE performed in opportunistic 

dig

• NDE reported an average yield 

strength of 60.75 ksi

• NDE specification for yield 

strength is ±3 ksi 80% of the 

time

• Should this pipe grade be X60 or 

X56 based on the NDE result?
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Use Case 6 – Probabilistic Defect Assessment

• Probability distributions of mechanical 

properties of pipeline are critical inputs in 

probabilistic defect assessment

• Distributions from CSA Z662 Annex O are 

commonly used

• CSA Z662 Annex O distributions are 

developed mostly based on data for higher 

grade (X60 and above) 

• Jiao et al. data represents pipe used in 

offshore operation 

• PRCI Database can be leveraged to develop 

probability distributions of mechanical 

properties to better represent pipe used in 

onshore application for a wide range of grade, 

vintage and manufacturer
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Use Case 6 – Probabilistic Defect Assessment (Example 

Probability Distributions)
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