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FOREWARD

Dear Delegates to FraMCoS 11,

It is my honor and privilege to welcome you in Bangalore, India, for the eleventh International

Conference on Fracture Mechanics of Concrete and Concrete Structures (FraMCoS 11).

The International Association of Fracture Mechanics of Concrete and Concrete Structures (IA-
FraMCoS) was established in the year 1991 to promote scientific research in the area of fracture
mechanics applied to concrete and concrete structures. To achieve this, an international conference
in this specialty area, the FraMCoS, was planned to be organized every three years. The first
conference was held in Breckenridge, Colorado, USA, in 1992. Subsequent meetings were held at
Zurich (1995), Gifu (1998), Cachan (2001), Vail (2004), Catania (2007), Jeju (2010), Toledo (2013),
Berkeley (2016) and Bayonne (2019). The eleventh edition, supposed to be held in 2022, was

postponed due to Covid pandemic.

This eleventh edition follows the tradition of the congress series as a focused forum for discussions
amongst researchers from all around the world on the latest advances in the application of fracture
mechanics to concrete structures. One of this conference's key feature is the participation of a large
contingent of young researchers (under forty), with almost sixty percent of the papers being
scheduled for presentation. This was possible due to the generous support and award of a travel

grant to overseas researchers by the IA-FraMCoS.

| take this opportunity to thank the Board of Directors of IA-FraMCoS, the Advisory Board, the
International Scientific Committee, the Local Organizing Committee, the Chairmen of various
sessions, the Plenary and Keynote Lecturers and in particular, the authors for their valuable

contributions.

With immense pleasure, 1 warmly welcome you as participants for FraMCoS 11. | hope that this

conference will be extremely enriching and your trip very memorable.

J. M. Chandra Kishen

President of IA-FraMCoS
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About IA — FraMCoS

Many conferences include discussions on damage, cracking and fracture of concrete, but mostly
outside the context of fracture mechanics. Other conferences cover the subject of fracture
mechanics, but rarely focused on its application to concrete and concrete structures. 1A-FraMCoS

was founded to help fill this gap.

Concrete is an archetypical quasibrittle material. It consists of brittle constituents and is
characterized by a non-negligible material characteristic length, which endows the material with a
behavior that is transitional between the stress-strain relations for distributed damage at small scales
and linear elastic fracture mechanics at large scales. This transitional behavior poses difficult

challenges for theoretical, experimental and computational research.

Professor Zdenek Bazant is the founding President of this scientific Society and continues to serve
as an Honorary President. Originally, the only activity of IA-FraMCoS was the triennial conference
series with a focus on concrete. Presently, it seeks to expand its activities to cover not only
fundamental developments in concrete but also the promotion of fracture-based approaches in

engineering practice.

The official website of 1A-FraMCoS is https://framcos.org . Thanks to the efforts of our past
president Prof. Victor Saouma, the complete collection of conference proceedings from all previous
editions of FraMCoS is available in downloadable pdf format, which is undoubtedly, a big treasure

on the website.



11" International Conference on 10-14 September 2023

FraMCoS-11

Fracture Mechanics of Concrete and Concrete Structures

Bangalore, India

IA-FraMCoS Board of Directors
J. M. Chandra Kishen, President
Gilles Pijaudier-Cabot, Past President
Gunther Meschke
Bernhard Pichler
Erik Schlangen

Honorary President: Zdenek P. Bazant

International Scientific Committee

Carmen Andrade
Nemkumar Banthia
Sudhir Barai
Joaquim Barros
Zdenek Bazant
Tulio Bittencourt
John Bolander
Rene de Borst
Ignacio Carol
Alberto Carpinteri
Jan Cervenka
Eleni Chatzi
Gianluca Cusatis
Stephen Foster
Ravindra Gettu

Peter Grassl

Xiaozhi Hu

Mija Hubler

Tony Jefferson
Minoru Kunieda
Christian La Borderie
Bhushan Karihaloo
Eric Landis
Christopher Leung
Victor Li

Jacky Mazars
Viktor Mechtcherine
Hirozo Mihashi

B. H. Oh

Masayasu Ohtsu
Claudia Ostertag
Josko Ozbolt

Anna Pandolfi
Giovanni Plizzari
Marco di Prisco
Frederic Ragueneau
Appa Rao

Jan Rots

Gonzalo Ruiz
Jacqueline Saliba
Beatriz Sanz

Victor Saouma
Surendra P. Shah
\olker Slowik
Kolluru Subramaniam
Franz-Josef Ulm
Gideon P.A.G. van Zijl
Kasper Willam
Shilang Xu

Organizers of FraMCoS-11

J. M. Chandra Kishen, Indian Institute of Science, Bangalore
Ananth Ramaswamy, Indian Institute of Science, Bangalore
Sonalisa Ray, Indian Institute of Technology, Roorkee

R. Vidyasagar, Indian Institute of Science, Bangalore



11t International Conference on 10-14 September 2023
FraMCoS-11 eptembet

Fracture Mechanics of Concrete and Concrete Structures Bangalore, India

CONFERENCE AT A GLANCE

Conference Venue: J. N. Tata Auditorium, Indian Institute of Science, Bangalore 560012

Sunday, 10 September 2023

15:30 — 18:00 REGISTRATION AND HIGH TEA J. N. Tata Auditorium
Monday, 11 September 2023
8:00 — 8:45 REGISTRATION O e

J. N. Tata Auditorium

8:45-9.00 WELCOME ADDRESS Main Auditorium
9:00 -10:00 PLENARY LECTURE Main Auditorium
10:00 - 10:35 KEYNOTE LECTURE Main Auditorium
10:35-11:00 COFFEE BREAK

11:00 — 12:45 KEYNOTE LECTURES Main Auditorium
12:45 - 14:15 LUNCH BREAK

14:15-15:35 PARALLEL SESSIONS

15:35-16:00 COFFEE BREAK

16:00 - 17:20 PARALLEL SESSIONS

18:30 — 20:00 CULTURAL PROGRAM Main Auditorium

20:00 —21:00 DINNER
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9:00 - 10:00 PLENARY LECTURE Main Auditorium
10:00 — 10:35 KEYNOTE LECTURE Main Auditorium
10:35-11:00 COFFEE BREAK

11:00 — 12:45 KEYNOTE LECTURES Main Auditorium
12:45 - 14:15 LUNCH BREAK

14:15-15:35 PARALLEL SESSIONS

15:35-16:00 COFFEE BREAK

16:00 - 17:20 PARALLEL SESSIONS

Four Seasons Hotel
19:00 — 22:00 CONFERENCE DINNER

Bangalore

8:50 — 10:00 KEYNOTE LECTURES Main Auditorium
10:00 - 10:30 COFFEE BREAK

10:30 - 11:05 KEYNOTE LECTURES Main Auditorium
11:10 - 12:50 PARALLEL SESSIONS

12:50 — 14:15 LUNCH BREAK

14:15-16:00 PARALLEL SESSIONS

16:00 — 16:30 COFFEE BREAK

16:30-17:30 FraMCoS ASSEMBLY

Thursday, 14 September 2023

8:30 —20:00 MYSORE TRIP (Lunch arranged)
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MAIN TOPICS

Mini Symposia

Cyclic damage processes in HPC and HPFRC — Computational and

MS1
experimental aspects
MS2 Fracture and durability of Concrete Structures
MS3 Non-destructive testing
MS4

Computational Modelling

Technical Sessions

TS1 Structural concrete applications

TS2 Fatigue and cyclic behavior

TS3 Novel cementitious and other quasi brittle materials
TS84 Fracture properties

TS5 Cementitious interfaces

TS6

Analysis of AE parameters
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