EXperimental & Computational Hybrid Assessment of Natural
Gas Pipelines Exposed to Seismic Risk

Project Meeting

Friday September 18, 2017



Project Meeting agenda

Wednesday 12t April, University of Toronto, Canada (Local Time) — Teleconference with remote partners

09:00-10:30 Presentations by project partners (about research and secondments)
10:30-11:00 Coffee break

11:00-12:30 Presentations by project partners (about research and secondments) - cont.
12:30-13:30 Lunch break

13:30-15:30 Discussion about future activities in the project

15:45 End of the workshop



State-of-the-art on the performance of seismically
excited NG pipelines

» Investigate the literature and interact with the partners of the project from the Oil &
Gas industry to form a comprehensive state-of-the-art on natural gas pipeline systems
and networks as well as their performance under seismic loading.

* Populate the state-of-the-art with existing measurements from onsite pipeline monitoring
and on site inspection methods obtained through the participating SMEs.
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Hybrid experimentation on principle
faillure modes of the soil-pipeline system
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* 3D FE modelling
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3D numerical simulation of soil-pipeline
Interaction

e 2D/3D Finite Element models for soil-pipeline interaction
* Develop the numerical modules required for the main
Hybrid Test prescribed in WP02 and new macro-elements
for soil-pipeline interaction after experimental validation

(WP02)
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Analytical & numerical prediction of spatially variable
permanent ground displacements of long NG pipelines

* A comprehensive analytical and numerical methodology to
" ' 1 reliably predict the spatial and temporal variation of seismically
University of

- - induced strains and deformations along a pipeline segment,
m BRISTOL : considering spatial variability of earthquake ground motion and
- soil-structure interaction.

UNIVERSITY OF

g.?; TORONTO COLUMBIA UNIVERSITY

IN THE CITY OF NEW YORK
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Multi-damage seismic risk assessment of soil-NG pipeline
networks

* Fragility relationships for pipelines considering the
experimentally defined limit stage for multiple damage
modes (WP02), soil-pipe interface compliance (WP03),
spatial variation of earthquake ground motion along the
pipeline (WP04) and different angles of seismic wave
incidence (WP04).

e Multi-damage fragility of a single pipeline segment (from
connection to connection)

e Seismic Risk of NG pipelines at a Network level based on the
performance indicators identified in WP01 simultaneously
considering multiple failure modes of the pipes.

G. Lanzano et al. / Reliability Engineering and System Safety 117 (2013) 73-80
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NG Pipeline inspection and health monitoring for
maintenance and rehabilitation

* (Cost-effective monitoring technologies to detect and
localize damage for assessing the safety of accessible
and non-accessible NG pipelines rapidly after a
major earthquake event at specific locations of the
Network identified probabilistically (WPOT).
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Rapid stochastic assessment of post-earthquake health of
NG pipelines

Develop the DEcision Support System for RApid Pipeline Recovery (DESSRAP), i.e., a

comprehensive methodology, softwareand operational recommendations for rapid stochastic
assessment of post-earthquake health condition of buried steel pipelines in areas of
potentially significant ground-induced deformations.

e Integrate the DESSRAP methodology in a Shake Map —based GIS Software development for
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Financial issues

Allocate inelastic expenses first (Staff, Travel, Lab, Workshops), 0-1500/1800 for visits to companies, 0-0 for visits to US and the rest in a pool for distribution proportionally to mobhility

2000euros/MM 1800euros/MM 700euros/MM
Staff travel costs Travel to Workshops| Lab. Experiments | Workshop Organization |Hosting Cost |Other expenses|Management Cost |TOTAL BUDGET
University of Bristol £104,000.00 €5,000.00 £€25,000.00 £15,000.00 £26,000.00 £€36,400.00(€211,400.00
University of Weimar £€36,000.00 €5,000.00 £€10,000.00 £€9,000.00 £€12,600.00(€72,600.00
University of Patras £66,000.00 £€5,000.00 £€15,000.00 €16,500.00 £23,100.00|£125,600.00
University of Naples €50,000.00 €5,000.00 £12,500.00 €17,500.00(£€85,000.00
University of Kiel €48,000.00 €5,000.00 £12,000.00 €16,800.00(£81,800.00
University of Sannio £€40,000.00 €5,000.00 £€10,000.00 £€14,000.00(£69,000.00
Aristotle University of Thessaloniki £€60,000.00 €5,000.00 €5,000.00 £15,000.00 €21,000.00|£106,000.00
Norwegian Geotechnical Institute €5,000.00 £€21,600.00 £€26,600.00
Hochtief €5,000.00 £€21,000.00 £26,000.00
Vienna Consulting Engineers €5,000.00 £€90,000.00 £€95,000.00
Columbia University €5,000.00 €5,000.00
University of Toronto €5,000.00 €5,000.00
£404,000.00 £60,000.00 £40,000.00 £30,000.00 €132,600.00 €101,000.00  €141,400.00  £€509,000.00

65% pre-financing already paid = 545,400€ (909,000€*0,65-45,450 € guarantee fund)

50% of the CA - to to EU academic partners (through them)
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Compensation to industrial partners
Naples -> VCE completed

Naples -> NGI (in progress, from Naples)
Kiel -> VCE (through UoB)

Weimar -> VCE (through UoB)

UoB -> Hochtief (UoB)

AUTh -> NGI (through UoB)



Secondments for 2017, templates and rules



Visits for 2016-19, templates and rules

202 manmonths

ESR & ER secondments

SENDING PARTNER

UOB

UWR

BUW

UPAT

UNAP

CAU

USAN
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NGI
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cu

uot
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CAU

Prescribed secondments HOSTING USAN

PARTNER AUTH
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percentage of MM

52
25.7%

18
8.9%

33
16.3%

25
12.4%

24
11.9%

20
9.9%

30
14.9%

—

12
14
60
24
92

202 manmonths

£909,000.00 total budget

Minimum visit: 1 calendar month (not necessarily one-off, may be broken down in smaller visits provided that the
person, host and sending institution remain the same)

e Maximum visit: 12 months

e For 1<visits<12months: payment is computed based on a 30day month definition



Visits for 2016-19, templates and rules

From: Anastasios Sextos [mailto:a.sextos@bristal.ac.uk]
Sent: Thursday, July 7, 2016 5:05 PM
To: GENACHTE Margaux (REA)

Subject: EXCHANGE-Risk slight modification of secondments. ACTION: Please approve

Dear Margaux,

I hope that you are well. | would like to inform you about the request of one of our partners to slightly change the secondment destination for a limited number of person months as this will give them more flexibility and

interaction with more pariners.

In particular, the University of Naples requests that instead of seconding its staff:

16MM to the University of Toronto and

8 MM to Vienna Consulting Engineers

they can second:

14MM to the University of Toronto + 2MM at Columbia Univrsity

8 MM to Vienna Consulting Engineers + 1MM to Norwegian Geotechnical Institution

Please recall that with this minor change
1. the staff category (ESR/ER) remains the same
2. the total number of MM and budget remains the same
3. the Work Packages related remain the same
Please let me know if you approve this change without Grant Agreement amendment

Thank you very much in advance and have a nice week
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e This can be slightly revisited (already modified slightly) as long as it does not change the budget and the scope and

is approved by the PO.

£



Visits

2016 2017 2018 2019
3] 4l 5[ 6] 7] 8] ol #lula] 1] 2] 3] 4] 5| 6] 7] 8] o« #l#] 1] 2] 3] 4] 5| 6] 7] 8] ofu|u[#| 1] 2] 3] 4] 5] 6] 7] 8] o] # [« [«
ID |Profile SEnding Seconded to 3 5| 6| 7 8| 9(10{11(12|13|14|15(16|17|18|19|20|21|22|23|24) 25| 26| 27| 28(29| 30| 31| 32| 33| 34| 35| 36| 37| 38| 39(40( 41| 42|43 45(46( 47|48
1| Esr UOB HOCHTIEE |X. Karatzia
2 | EsR BUW V. Zabel N N
3| ER CAU H. Stutz I
UNAP Baltzopoulos
4 | ESR UNAP P. Cino
UNAP R. Baraschino
5 | ESR UOB Psyrras
6 | ESR UPAT Tryfonos
7 | Esr [unisannio Durante
8| ER UoB beluca ]
Kouskouselis
9| ER UPAT Bousias I
10] ER [unisannio Disarno
11] ESR UoB HOCHTIEF | merged with ID1
12| ER UOB HOCHTIEE |merged with ID1
13] ER AUTH Kilanitis
14] ESR CAU Kaffle
15| ESR UOB N/A
16| ER uoB Sextos ]
PhD1
17| ER UNAP (1753 N 52tz poulos e
18| ESR AUTH Papadopoulos
19] ESR UoB (7o) N D cRisi N
20| ESR UNAP vot [
21| ER AUTH (| Markou HEEE R
22| ESR BUW VCE N/A
23| ESR UPAT Katsimpini
24| ESR UPAT VCE C. Thanopoulos
25| ESR CAU VCE N/A
26| ESR UOB (1o 00 DuoFa Ji
27| ER UOoB merged with ID1
28| ESR UNAP VCE N/A
29| ESR |uUNIsANNIO 1S3 7immaro —m
30| ESR AUTH Athanasiou
31] EsR |unisannio VCE Tsinidis
32 Chiocarelli .
ESR UNAP NGI A. Suzuki []

=

Initial schedule
Initial that was shifted

New schedule
Already accomplished

Overlapping between initial and new schedule
Overlapping between initial and accomplished schedule




Amended Duration

Type |Start End Accomplished so fanNew Schedule
ESR 21 28 8 8
ER multiple visits 1.03 6
ER multiple visits 1.07 6
ER 7 8 1.03
ESR 19 20 1.03 3.09
ESR 20 21 1.03
ESR 9 20 12 12
ESR 21 32 12 12
ESR 9 17 9
ER 7 8 1.07 9
ESR 25 32
ER multiple visits 0.23 3
ER multiple visits 1.43 6

merged with ID1 0

merged with 1D1 0
ER 33 38 6
ESR 40 45 6
ESR 26 28 3
ER 22 22 1
ESR 35 39 5
ER 19 20 2 6
ESR 24 35 12
ESR multiple visits 1.07 3
ESR 39 48 10
ER 9 20 12 12
ESR 24 35 12
ESR 32 37 6
ESR 19 30 2 12
ESR  fransferred to new D31 0
ESR 39 43 5 5

merged with 1D1 0
ESR 36 41 3.91
ESR 44 48 5
ESR 42 47 6
ESR 23 34 12 12
ESR 7 7 1 1
ESR 20 20 1 1

75.99 202

37.6%

Secondments so far (accomplished only)
Secondments so far (accomplished + initiated) = 37.6 % (75/202)

=25.7%

Month 20/48 =41.6%
Accomplished+initiated |Scheduled|%
UoB 27.14 52 52%
BUW 1.03 18 6%
UPAT 14.23 33 43%
UNAP 6.09 25 24%
CAU 1.07 24 4%
USAN 13.43 20 67%
AUTH 12 30 40%
Current Month Total
20 48 42%




Project Continuous Report

691213 (EXCHANGE-Risk) Milestones Publications

@& [ SRIZON 5650

Call: H2020-MSCA-RISE-2015
Topic: MSCA-RISE-2015

MSCA-RISE

Summary for | Deliverables

publication
Unit: REA/A/03
Publications

[ This project does not currently have any scientific publication

Suggested publications from OpenAIRE (2 publications)ﬁ

No. & Type Title Authors Title of the Journal/Proc./Book
1 Article in . Mechanical models for shear behavior in high dampir Markou, Athanasios A.; Manolis, Soil Dynamics and Earthquake Engineering
2 Article in . Mechanical formulations for bilinear and trilinear hy: Manolis, George D.; Markou, Atl Bulletin of Earthquake Engineering

Project publications (3 publications)&l

Mo. & Type Title Authors Title of the Journal/Proc./Book
1 Article in . Mechanical models for shear behavior in high dampir Athanasios A. Markou, George C  Soil Dynamics and Earthquake Engineering
2 Article in . Mechanical formulations for bilinear and trilinear hy: Markou, A, Manolis, G. Bulletin of Earthquake Engineering
3 Publicatior Impact of spatial variability of earthquake ground m« Papadopoulos, S., Sextos, A.G., 16th World Conference on Earthquake Eng

Date of Acceptance

01/01/2016
01/01/2016

Humber, date or freq. of the
Journal/Proc./Book

90

JOFnd =

vl _

Dol Repository  Actions
Link
10.1016/].50ildyn.2016.08.035 X
10.1007/510518-016-0014-5 X

& Manually add publication

Dol Repository  Actions
Link
10.1016/j.s0ildyn.2016.08.035 6? X

10.1007/510518-016-0014-5
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Advisory Committee / Visit to Canada

Spyros Karamanos, Professor & Chair, University of Edinburgh, UK & University of Thessaly, Greece
Solomon Tesfamariam, Assoc. Professor, University of British Columbia, Canada

Ad Shadat, Vice President, VP Operations of PICA, RussellTech, Canada

Qishi Chen, Director, Pipelines & Structures, C-FER Technologies, Canada



Meeting with PO

* Anytime/Anywhere: end of October — early November
» Re-distribute man-months and funding (new Consortium Agreement may need to be re-signed)

» University of Massachusetts, Amherst as additional partner in the US



16ECEE, Thessaloniki, 2018 (next meeting / Special Session)

16TH EUROPEAN CONFERENCE ON o o @ ﬁ m

EARTHQUAKE THESSALONIKI
ENGINEERING 18 - 21 JUNE 2018

PROGRAMME ORGANISERS SUBMISSION REGISTRATION SPONSORS & EXHIBITORS DESTINATION TOURING & SIGHTSEEING NEWS
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Read More

. Abstract Submission Deadline Extended
until June 30!

‘ posted on 30 May 2017

Read More

Special Session submission is
completed!

posted on 29 May 2017

Read More
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