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Stress analysis &  failure prediction 

Å The data relevant to large diameter pipe was collected from the partner organisations and 

public domain. 

Å The past pipe failure data and observed failure mechanisms reported in the literature 

were compiled. 

Å The failure inspection reports provided by the partner organisations were also compiled 

and analysed. 

Å A method for recording and archiving the data was developed - an online database. 

Å The report on Water Main Failure Analysis was finalised. Stress assessments to 

investigate the effect of  corrosion patch are progressed. 

Å Detailed analysis of  failure data was carried out to understand the factors leading to 

failure. 

1. General progress  
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Stress analysis &  failure prediction 

Å Past failures were explained using the developed solutions. 

Å A new pipe stress prediction equation was developed within the operating region of  the 

pipeline using 3-D FE model simulations (Paper under review; A tool was developed and 

made available to water utilities). 

Å Pipe failure models were developed to predict the failure. 

Å A solution has been provided for stress concentration factors resulted in uniform 

through wall corrosion patches. 

Å Investigations on the effect of  realistic through wall corrosion patches were carried out. 

Pipe pits with leak but no burst were identified. 

Å A solution has been provided for stress concentration factors resulted in non-through 

wall corrosion patches. 

Å The leak before break concept is developed and validated with pipe data and 

samples collected. 

1. General progress  
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Material behaviour 

Å Failed and corroded pipe samples were received from SW, CWW and SEW to Monash 

University for testing. 

Å Testing of  cast iron pipe material behaviour in the laboratory using samples obtained 

from exhumed pipes (SW) was carried out.  Tensile tests and  a ring test  were carried out 

and modelled.  Cyclic tensile test was performed to characterise the nonlinear behaviour 

of  cast iron. 

Å Non-linear constitutive models were developed to capture the realistic cast iron 

behaviour observed during in-house laboratory tests. 

Å Laboratory tests were performed to characterise the cement lining properties on the basis 

of  actual lining samples as well as prepared samples. 

Å Journal paper was drafted on assessing the cement lining contribution to resist. 

Å A literature review is completed for fatigue behaviour. 

 

1. General progress 
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Material behaviour 

Å Testing of  failed cast iron pipe samples from burst test was carried out in the 

laboratory.  Cycling tensile tests and a ring test  were carried out to study fatigue 

behaviour of  cast iron. 

 

 

1. General progress 
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Internal &  external loadings 

Å Traffic load tests results on the Sydney Water test bed were analysed with a 

journal paper was submitted, another one under preparation. 

Å Analysis of  traffic load tests on concrete road at the Sydney Water test bed is completed 

with the relationship between traffic loads and pipe strain being developed. 

Å Field monitoring of  pressure transients in East Lake Macquarie section of  Hunter Water 

network is completed.   

Å Pressure transient hydraulic modelling and model validation using field observed pressure 

data for East Lake Macquarie section in Hunter Water network was completed. 

Å Field monitoring of  pressure transients in Frankston section of  South East Water 

network was completed.   

1. General progress 
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Internal &  external loadings 

Å Numerical models were developed and simulations were conducted to investigate the 

cement lining contribution to resist internal/external loading to pipes. 

Å Journal paper was drafted on traffic load effect on buried pipe and submitted to partner 

organisations for review. 

 

 

 

1. General progress  
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Model validation 

Å Material models for numerical analysis are calibrated using in-house laboratory 

experiments on cast iron pipes. 

Å Cast iron material stress-strain behaviour was calibrated to fit the hyperbolic model. 

Å The validity of  the numerical models were verified by simulating the traffic tests 

conducted at SW test bed. 

Å Pipe burst tests were performed with cast iron pipe samples from Sydney test bed to 

validate pipe failure model and test bed results. 

Å New pipe burst tests were preformed on pipe sample with elliptical patch. Test 

results were validated with  the failure model. 

Å Further pipe burst tests will  be preformed on pipe sample with different patch 

size and bottom shape. Failure model will  be developed to validate the test 

results. 

1. General progress 
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Smart pipe concept 

Å The research on fibre optics is showing that the fibre optic sensors attached to a pipe are 

capable of  detecting local strain field changes due to various factors such as varying 

pressure or inducing a damage on the pipe. The current work is being carried out on 

reconstructing these various factors on the basis of  the strain data detected by the fibre 

optic sensors during experiments using finite element methods. 

Å The report on application of  optical fibre technology for condition monitoring of  new 

critical pipe was finalised (http://www .criticalpipes.com/th_gallery/distributed-optical-

fibre-sensors-and-their-applications-in-pipeline-monitoring/). 

1. General progress 
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Å Fact sheets 

ð Fact sheet No. 1 Overview 

ð Fact sheet No. 2 How, when and where will pipes fail within the entire 

network? 

ð Fact Sheet No.5 ð Field instrumentation of  Sydney test bed 

ð Fact Sheet No.7 ð Monitoring and modelling of  pressure transients for pipe 

failure analysis 

ð Fact Sheet No.10 ð Distributed Strain Sensing with Optical Fibre Sensors 

ð Fact Sheet No. 12 - Data collection at Hunter Water condition assessment sites 

and initial model calibration 

ð Fact Sheet No. 13 ð Pipe Stress Prediction Models for uniform pipes 

ð Fact Sheet No. 15 ð An update on field instrumentation of  Sydney Water test 

bed 

2. Publications 
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Å Fact sheets 

ð Fact sheet No. 16 Monitoring of  pressure transients in Hunter Water 

network 

ð Fact sheet No. 17 Numerical modelling of  pressure transient in Hunter 

Water to predict critical pipe failure 

ð Fact Sheet No. 18 Truck test in Sydney test bed 

ð Fact Sheet No. 21 Monash pipe burst testing facility  

ð Fact Sheet No. 2x Monash cast iron pipe burst test 2 (under 

review) 

ð Fact Sheet No. 2x Leak before break concept and cast iron pipe 

failure prevention (under review) 

ð Fact Sheet No. 2x Cast iron pipe ring tests (under review) 

2. Publications 
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Å Journal papers  

1. Rajeev, P., Kodikara, J., Chiu, W. K., & Kuen, T. (2013). Distributed optical fibre sensors and their 

applications in pipeline monitoring. Key Engineering Materials, 558, 424-434. 

2. Lim, K., Wong, L., Wong, K.C. and Kodikara, J.K. (2015). Distributed Brillouin Optical Time Domain Sensors for 

Monitoring Local Stiffness Changes and Pressure Changes in an Out of Round Pipe, Structural Control and Health 

Monitoring, (accepted 11 June, 2015, 10/ 58 Q1,Construction and Building Technology) 

3. Vithanage, D., Kodikara, J. and Allen, G. (2014). Collaborative research on condition assessment and pipe failure 

prediction for critical water mains, Water Asset Management Journal, Vol. 10, Issue 3, pp. 15-18. 

4. Rajeev, P., Kodikara, J., Robert, D., Zeman, P. and Rajani, B. (2014). Factors contributing to large diameter water 

pipe failure, Water Asset Management Journal, Vol. 10, Issue 3, pp. 9-14. 

5. Ji, j., Zhang, C., Kodikara, J., Yang, S-Q. (2015) Prediction of  stress concentration factor of  corrosion pits 

on buried pipes by least squares support vector machine, Engineering Failure Analysis (Q1), 55: 131-138. 

6. Rathnayaka R.M.S.U.P., Keller R., and Kodikara J. Numerical simulation of  pressure transients in water 

supply networks and an approach to integrate modelling results with utility asset management system. 

Journal of  Water Resources Planning and Management (under review) 

7. Rathnayaka R.M.S.U.P., Shannon B., Rajeev P., and Kodikara J.  Monitoring of  pressure transients in water 

supply networks. Journal of  Water Resources Management (under review) 

2. Publications 
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Å Journal papers 

7. Rathnayaka R.M.S.U.P., Shannon B.,Robert D., and Kodikara J. Experimental evaluation of  bursting 

capacity of  corroded grey cast iron water pipeline. Journal of  Engineering Structures (in preparation) 

8. Robert, D., Rajeev, P., Kodiakra, J. and Rajani, B. An equation to predict maximum pipe stress 

incorporating internal and external loadings on buried pipes, ASCE Pipeline Engineering  (under review) 

9. Robert, D., Jiang, R., Rajeev, P. and Kodikara, J. Contribution to cement motor lining to the structural 

capacity of  cast iron water mains, ASCE Pipeline Engineering (under review) 

10. Chan, D., Kodikara, J. K., Rajeev, P. and Robert, D. (pending). Field study of  large diameter cast iron water 

pipe buried under a roadway (in preparation). 

2. Publications 
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Å Conference papers 

ð Vitanage D.C., Kodikara J., and Allen G. (2013) Collaborative research on 

condition assessment and pipe failure prediction of  critical water mains, 

LESAM 2013 ð IWA Leading edge strategic asset management,10-12 

September, Sydney, Australia, CD Rom Proceedings 

ð Rajeev P., Kodikara J., Robert D. Zeman P. and Rajani B. (2013). Factors 

contributing to large diameter water pipe failure as evident from failure 

inspection, LESAM 2013 ð IWA Leading edge strategic asset management, 

10-12 September, Sydney, Australia, CD Rom Proceedings 

ð Rathnayaka R.M.S.U.P., Robert D.J., Rajeev P., and Kodikara J. (2013), A 

review of  the pressure transient effects on water distribution main failures, 

International Conference on Structural Engineering & Construction 

Management-ICSECM 2013 

2. Publications 
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Å Reports 

ð Kodikara, J., Rajeev, P., Robert, D., Zeman, P. (2012) Critical review of  historical information on large 

diameter pipe failure 

ð Kodikara, J., Chiu, W. K., Rajeev, P. (2012) Concepts for monitoring of  new critical water pipelines using 

optical fibre technology 

ð Rathnayaka S., Robert D. and Kodikara J. (2014) Analysis of  pressure transients on Hunter Water Network 

ð Robert, D. and Kodikara, J. (2014) Harris Street Case Study in Sydney Water 

2. Publications 
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3. Pipe burst test No.3 

Test  specimen 

17 

PURPOSE 

The intention of the test is to examine size of a patch that is required to create a burst 

under likely operational loads 

Pipe information 
  

pipe diameter 660mm 

original wall thinness 25mm 

tested nominal wall thickness 17mm 

test pipe length 1.3m 

pipe age in ground 85 years 

corrosion Not significant 

Pipe material  CI, vertically pit cast 

Corrosion patch information 
  

shape of the patch elliptical 

patch length (longitundial direction)  330mm 

patch width (circumferential direction)  100mm 

Remaining wall thickness in patch area 4mm (uniform) 



ü 18 strain gauges, two displacement gauges, two pressures transducers, fibre optic cables and 

two cameras were used for instrumentation 

ü Pipe was pressurised in 300 kPa steps allowing approximately 30 minutes between each step. 

ü Path developed a crack and some leakage at 1290 kPa 

ü As the pressure increased the pipe burst at 1440 kPa. 

ü There were few casting defects which were detected after machining of  the internal surface.  

They were in the order of  5 to 10mm diameter and 5 to 10 mm deep (Figure 5a).  However, 

these did not lead to any failure or leakage during pressurising up to the burst pressure of  

1.4MPa. 

ü 2. There were other corrosion patches/pits over the good part of  external surface of  the 

pipe.  One such pit (see Figure 5b) led to water leakage around 1 MPa pressure, but did not 

lead to any major failure.  

 

 

 

3. Pipe burst test No.3 
Test procedure 
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G1,G2 

G3,G4 

Test Results: Strain  

Similar to the previous tests, comparatively higher strains were obtained at patch than for 

tensile tests 

3. Pipe burst test No.3 
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Test video 

ü Movie is in 

16x speed 

until close to 

crack 

3. Pipe burst test No.3 
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Test video 

Close up 

ü Movie is in 

16x speed 

until close to 

crack 

3. Pipe burst test No.3 
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Test results: failure mechanism 

Failure mode was a piece blown out with longitudinal fracture extending both top and 

bottom directions at 1.44 MPa 

3. Pipe burst test No.3 
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Test results: Interesting observations 

ü A Random corrosion patch started visible leakage around 0.6MPa 

ü Number of  small manufacturing defects were found inside wall after machining 

ü Small leakage was observed at several locations of  the patch (4mm thick) even when 

internal pressure is about 100 kPa 

3. Pipe burst test No.3 
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Conclusions 

ü It is necessary to have a large corrosion patch with maximum corrosion depth (about 80% 

in many cases) that depend on physical characteristic of  the pipe (i.e., diameter, wall 

thickness, pipe strength, pressure). 

ü Presence of  small manufacturing defects or small corrosion pits did not cause major pipe 

burst, but they created small leaks. 

ü The tests conducted so far (including this) indicated that a leak happen before a major 

break. This test leak started around 1.29MPa and break occurred around 1.44MPa 

pressure. This leak before break window depends on the shape of  the corrosion patch 

base. 

ü Leak-before-break concept may be applicable to barrel failure of  water pipeline when 

remaining ligament length increases across a corrosion patch. 

 

 

3. Pipe burst test No.3 
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Test specimen and corrosion patch details 

 
 Pipe specimen information 

Pipe origin Sydney Water test bed 

Pipe diameter 660 mm 

Original wall thinness 25 mm 

Test pipe length 0.3 m 

Pipe age 85 years 

Corrosion not significant 

4. Pipe ring test 
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Test procedure 

ü Pipe was cut to 330 mm and grit blasted 

internally and externally 

ü 16 strain gauges, two displacement gauges, and 

two cameras were used for instrumentation 

ü Pipe was loaded until failure including 2 

unload/reload cycles 

ü Ring test failure occurred at 65.1 kN 

ü Failure occurred at top inner surface under 

loading plate 

 

 

4. Pipe ring test 
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Test specimen and corrosion patch details 

 
 Pipe specimen information 

pipe diameter 660 mm 

original wall thinness 25 mm 

tested nominal wall thickness 17 mm 

test pipe length 1.3 m 

pipe age 85 years 

corrosion not significant 

    

Corrosion patch information 

shape of  the patch elliptical 

patch length 330 mm 

patch width 100 mm 

Remaining wall thickness in patch area 4 mm(uniform) 

4. Pipe ring test 
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Crack 

Test Results: Strain  

Similar to burst tests, comparatively higher strains were obtained at failure zone 

Fracture stress 

4. Pipe ring test 
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Test video 

ü Movie is in 

16x speed 

until close to 

crack 

4. Pipe ring test 
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5. SCF models 
SCF models for remaining wall thickness pipes 

2a 

2b 

c 

T R 
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R  T a b c 

100  12 10-30 1.375-30 5-11 

 

250 

 

25 25-75 3.125-75 15-23 

500 

 

30 25-75 1.5625-75 10-25 

Dimensions (mm) of modelled ellipsoids in 3-D finite element analyses 

A total of 115 models have been conducted for sensitive analyses. However, a corrosion with the 

dimension greater than the maximum in the above table is beyond the scope of the current sensitive 

analyses. Such a large corrosion in reality may be formed as a result of a cluster of small corrosions, 

which needs further analyses in the near future. 

5. SCF models 
SCF models for remaining wall thickness pipes 
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5. SCF models 
SCF models for remaining wall thickness pipes 
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Numerical observation 

R2=0.83 

5. SCF models 
SCF models for remaining wall thickness pipes 

ü Model development 
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5. SCF models (new approach) 
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Approximation of irregular corrosion pattern by equivalent elliptical shape 

5. SCF models 
Stress analysis of  irregular corrosion pit using elliptical 

approximation and SCF equation 

ü Model application 



36 
FEM of pipe C burst test 

PC-1 

PC-2 PC-3 

5. SCF models 
Stress analysis of irregular corrosion pit using elliptical 

approximation and SCF equation 

ü Model application in pipe C 

stress analyses 
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Location 

Pipe  

R and 

thickness 

T (mm) 

Long 

radius  

a (mm) 

Short 

radius  

b (mm) 

Max 

corrosion 

depth 

c (mm) 

Predicted 

SCF 

PC-1 

330 and 17 

46 37.5 6 1.55 

PC-2 61.5 45.5 13 2.07 

PC-3 35 26.5 8 1.50 

PC-1 PC-2 PC-3 

5. SCF models 
Stress analysis of  irregular corrosion pit using elliptical 

approximation and SCF equation 

ü Model application in 

pipe C stress analyses 
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FEM of pipe B burst test 

PB-1 

PB-2 

PB-3 

5. SCF models 
Stress analysis of  irregular corrosion pit using elliptical 

approximation and SCF equation 

ü Model application in 

pipe B stress analyses 
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Location 

Pipe  

R and 

thickness 

T (mm) 

Long 

radius  

a (mm) 

Short 

radius  

b (mm) 

Max 

corrosion 

depth 

c (mm) 

Predicted 

SCF 

PB-1 

330 and 25 

8.5 8.5 0.5 1.05 

PB-2 36.5 30.5 3.4 1.18 

PB-3 19 15.3 3.5 1.23 

PB-1 PB-2 PB-3 

5. SCF models 
Stress analysis of  irregular corrosion pit using elliptical 

approximation and SCF equation 

ü Model application in 

pipe B stress analyses 
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Water pressure P=1240kPa to initialise local 

failure in the middle of the patch; in contrast, the 

measured leak pressure was 1290kPa 

Pipe C burst test modelling 

40 

5. SCF models 

ü FEM 
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ü FEM vs. analytical 

analysis using SCF 

equation Pipe C burst 
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5. SCF models 



42 
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103000
=³==

R

T

SCF
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s

In compression to the measured  leak pressure of 1290kPa and 

measured burst pressure of 1440 kPa. 

Location 

Pipe  

R and 

thickness T 

(mm) 

Long 

radius  

a (mm) 

Short 

radius  

b (mm) 

Max 

corrosion 

depth 

c (mm) 

Predicted 

SCF 

PC-patch 330 and 17 165 50 13 3.57 

Pipe C burst test modelling 

ü Stress analysis using SCF equation  

5. SCF models 
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ü FEM vs. fracture mechanics 

5. SCF models 
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ü FEM of ring bending test 

5. SCF models 
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2b=80mm c=12mm 

R=330mm; T=15mm(cut from 25mm thick pipe) 

5. SCF models 
Proposals of pipe D burst test 

ü FEM of pipe D burst test 
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5. SCF models 
Proposals of pipe D burst test 

ü FEM of pipe D burst test 
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6. Pressure transient modelling 
Pressure monitoring sites and surge model of Rosedale Grove Basin 

47 



Inputs for surge tank 

modelling 

Value 

Total tank volume 11 m3 

Diameter 1.5 m 

Initial level unknown 

Initial gas volume unknown 

Other inputs Value 

Pump operational time Unknown (fast) 

5s assumed 

Wave speed Calculated based on pipe type 

and material 

Energy dissipation due to other 

zones 

Not considered 

Water consumption Assumed average demand per 

house 

6. Pressure transient modelling 
Pressure monitoring sites and surge model of Rosedale Grove Basin 

ü Modelling challenges 

48 



5s pump start time, wave speed based on pipe type and material (expect to 

check other wave speeds and start-up times) 

Initial level 

Initial gas volume/m3 

2 8 16 30 

0.5 ã ã ã ã 

2 ã ã ã ã 

4 ã ã ã ã 

5.5 ã ã ã ã 

6. Pressure transient modelling 
Pressure monitoring sites and surge model of Rosedale Grove Basin 

ü Model run summary 
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6. Pressure transient modelling 
Pressure monitoring sites and surge model of Rosedale Grove Basin 
ü Preliminary model results comparison with field data 
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6. Pressure transient modelling 
Pressure monitoring sites and surge model of Rosedale Grove Basin 
ü Preliminary model results comparison with field data 
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ü Model captured field pressure fluctuations for site 13 and 15 accurately. 

ü For site 12 and 14, pressure transient models results over predicted the measured pressure 

transients. The reason might be ignorance of  some the pressure zones connected to this 

section the model, and likely variation in  unknown parameters such as demand data 

ü The exact properties of  Surge tank was unknown and this could lead to differences in 

field and model results 

 

6. Pressure transient modelling 
Conclusions 
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Fig. Circumferential cracking (D=100mm) 

7. Pipe failure case studies 

Mode 1: Fracture in corroded 

patches, mostly in the pipe barrel. 

Mode 2: Fracture initiated from the 

joint, not necessarily associated with 

corrosion. 

Longitudinal cracking (D=500mm), Harris 

St., Sydney, 2013)  

53 



Location 
Pipe 

material 

Diameter 

(mm)  
Condition 

Fracture 

orientation  

Remaining 

thickness on 

fracture 

surface (mm) 

Installation Prior evidence Failure time 

Harris St. Sydney 

(SW) 
Spun cast 500 

Un-corroded but 

some edge corrosion  

Longitudinal 

(from Joint) 
15 1961 

Leak detected 

weeks ago 

11 pm 

08/10/2014 

St Kilda, Melbourne 

(SEW) 
Pit cast  250 Severely corroded   

Longitudinal 

(Barrel) 
1 - 3 25/11/1868 

Large transient 

on 10/07/2014 
23/07/2014 

Windale, Newcastle 

(HW) 
Spun cast 300 Severely corroded   

Longitudinal 

(Barrel) 
1 - 3 1957 

Generated 

transients 

Failure after 13 

transient cycles. 

Boronia, Melbourne 

(SEW) 
Spun cast 300 Slightly corroded Longitudinal (?) 15 1976 Not known 

8.40 pm 

11/10/2014 

Port Melbourne 

(SEW) 
Spun cast 375 Corroded  

Longitudinal 

(Barrel) 
1-2 1938 

Leak detected on 

4/12/2014 

2 am 

16/12/2014 

Boronia 

Harris St. St Kilda 

7. Pipe failure case studies 

Recent failure cases (Evidence of leak before break) 

Windale Boronia 

Port Melbourne 
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7. Pipe failure case studies (overseas) 

Boronia 

Port Melbourne 
55 

Material CI 

Diameter  800mm 

Spun, Pit?   

Nominal thickness 25mm 

Age of installation   

Failed area remaining iron thickness Very little almost corroded, may be 1 to 2mm 

Approximate Water Pressure (kPa) 600 

Corrosion patch size   

Cause of failure Under a speed hump burst 

Evidence of leak before break No 

Tensile strength   

Fracture toughens   



7. Pipe failure case studies (overseas) 

Boronia 

Port Melbourne 
56 

Material CI 

Diameter  36in 

Spun, Pit?   

Nominal thickness 22mm 

Age of installation   

Failed area remaining iron thickness Very little almost corroded, may be 1 to 2mm 

Approximate Water Pressure (kPa)   

Corrosion patch size As evident 

Cause of failure Pressure surge 

Evidence of leak before break No 

Tensile strength   

Fracture toughness   



7. Pipe failure case studies (overseas) 

Boronia 

Port Melbourne 
57 

Material   

Diameter    

Spun, Pit?   

Nominal thickness   

Age of installation   

Failed area remaining iron thickness   

Approximate Water Pressure (kPa)   

Corrosion patch size   

Cause of failure   

Evidence of leak before break   

Tensile strength   

Fracture toughness   



7. Pipe failure case studies (overseas) 

Boronia 

Port Melbourne 
58 

Material CI 

Diameter  36ó 

Spun, Pit?   

Nominal thickness   

Age of installation   

Failed area remaining iron thickness   

Approximate Water Pressure (kPa)   

Corrosion patch size   

Cause of failure May be pressure surge, some more near-by  failures 

after  

Evidence of leak before break no 

Tensile strength   

Fracture toughness   



7. Pipe failure case studies (overseas) 

Boronia 

Port Melbourne 
59 

Material   

Diameter    

Spun, Pit?   

Nominal thickness   

Age of installation   

Failed area remaining iron thickness   

Approximate Water Pressure (kPa)   

Corrosion patch size   

Cause of failure   

Evidence of leak before break   

Tensile strength   

Fracture toughness   



7. Pipe failure case studies (overseas) 

Boronia 

Port Melbourne 
60 

Material CI 

Diameter  26 in 

Spun, Pit?   

Nominal thickness 18 mm 

Age of installation   

Failed area remaining iron thickness   

Approximate Water Pressure (kPa)   

Corrosion patch size Not much corrosion 

Cause of failure Failure through joint 

Evidence of leak before break   

Tensile strength   

Fracture toughness   



7. Pipe failure case studies (overseas) 

Boronia 

Port Melbourne 
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Material CI 

Diameter  13 in 

Spun, Pit?   

Nominal thickness 16 to 12 mm 

Age of installation   

Failed area remaining iron thickness   

Approximate Water Pressure (kPa)   

Corrosion patch size   

Cause of failure   

Evidence of leak before break   

Tensile strength   

Fracture toughness   



7. Pipe failure case studies (overseas) 

Boronia 

Port Melbourne 
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Material CI 

Diameter  13 in 

Spun, Pit?   

Nominal thickness 16 to 12 mm 

Age of installation   

Failed area remaining iron thickness   

Approximate Water Pressure (kPa)   

Corrosion patch size   

Cause of failure   

Evidence of leak before break   

Tensile strength   

Fracture toughness   



7. Pipe failure case studies (overseas) 

Boronia 

Port Melbourne 
63 

Material   

Diameter    

Spun, Pit?   

Nominal thickness   

Age of installation   

Failed area remaining iron thickness   

Approximate Water Pressure (kPa)   

Corrosion patch size   

Cause of failure Joint failure 

Evidence of leak before break   

Tensile strength   

Fracture toughness   



ü Distributed Optical Fibre sensor can survive under high strain (15,000 microstrain) 

as shown in a tensile test on an aluminium plate. 

ü However, the bonding fails at higher strain which show noise at higher strain 

ü To resolve some of  these issues, a higher resolution fibre can be used to reduce high 

strain gradient, and avoid free fibre/sharp bend on the fibre close to the region of  

interest. 

Colour 

contour: 

Microstrain 

Endurance of Fibre 

8. Update on optical fibres 
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ü A strand of  fiber was mounted on the pipe with 83% through wall (oval region) to 

monitor the condition of  the pipe under burst test. 

ü Stress at the thinner region increased gradually with pressure 

Location 1  

Location 2  

Location 3  

Location 4  

Monitoring Burst test with mounted fibre  

8. Update on optical fibres 
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