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Fig 1: Lecture room of MMC 2016 course at Jiansu Subote Institute of New Materials.

1. Course objective: Multi-scale Modelling Course for Concrete (MMC?)

This year the course has been co-organized as a joint event between Delft University of Technology,
Technische Universitat Darmstadt, Tecnalia, Southeast University and Jiangsu Subote New Materials
Institute and took place at the Jiangsu Subote Institute of New Materials (Fig 1). The main objective of
the course was to teach post-doctoral students, PhD students and people from the industry the theory
and practice of multi-scale modelling, including up-scaling techniques. The course is always scheduled
in a scale level oriented teaching sequence (Macro, Meso, Micro and Nano), but this time, due to
unforeseen matters, this order had to be slightly adapted to Monday — Macrolevel, Tuesday —
Microlevel, Wednesday — Mesolevel and finally Thursday — Macrolevel, covering the full 5 days
program, and emphasizing every day a different scale level. At Friday, the interfaces and upscaling
issues of multi-scale modelling were taught. During the morning and afternoon coffee breaks students
were asked to present themselves by giving a very brief presentation about who they are and about
their research interest. After the course students were asked to fill in a course evaluation form of which
the results are attached to this report in Appendix 1.

2. Program:

In line with the previous year’s courses, the course program was designed in such a way that the
course provides theory during the morning sessions and hands-on practical sessions with the use of
software during the afternoon. This concept turned out to be very successful and was appreciated by
the participants very much. The software was prepared and provided by the teachers and was part of
the course. Students can keep most of the software and use it for their personal research interests.

During the introduction session on Monday morning the course was officially opened by Prof. Jiaoping
Liu and Prof. Eddie Koenders. After that, Dr. Ye Guang gave a welcome address on behalf of RILEM.
The introduction of the teachers was done by Prof. Eddie Koenders together a detailed overview of the
course program for the whole week. After that Dr. Chen Yu, Ms. Cuicui Chen and Dr. Yu Yan from
Jiangsu Subote New Materials Institute and Dr. Ye Guang and Ms. Iris Batterham from TU Delft, were
gratefully acknowledged for their support and organization of the course and special thanks were
addressed to Prof Miao Changwen for his thorough support of the MMC course.



Fig 2: Dr. Ye teaching microlevel theory.

After the introduction session the official program started with the Macrolevel modelling theory. The
lectures started with the theory behind FEM-based simulations based on the FEMMASSE model given
by Prof. Eddie Koenders, representing Prof. Erik Schlangen. After the coffee break, Prof. Eddie
Koenders continued with a lecture on the theoretical backgrounds of early age temperature and stress
development in hardening concrete. After lunch a demonstration of the FEM model was given by Dr.
Zhiwei Qian, followed by a self-training part where students could use the FEMMASSE software
themselves and model the early age behavior of a full scale structure.

On Tuesday morning the basic theory of microlevel modelling was lectured by Dr. Ye (Fig 2), followed
by the theory behind the models used to calculate microstructural properties by Prof. Eddy Koenders.
In the afternoon, first a demonstration of the Hymostruc microlevel software was given by Prof. Eddie
Koenders, followed by a practical session guided by Dr. Ye, where students were asked to simulate a
number of examples at the microlevel. This part turned out to be very well received by the students
who could directly experience the link between theory and application.

Wednesday morning started with the theory of mesolevel modelling and was given by Dr. Zhiwei Qian,
starting with the fundamental mechanisms and models that can be used for mesolevel modelling for
fracture mechanics and internal damage assessment. During this session the theoretical backgrounds
and considerations of 3D lattice modelling was lectured by Dr. Zhiwei Qian. After lunch demonstrations
on 3D lattice simulations followed and after this, students could use the 3D software themselves, and
were asked to calculate a number of examples. After the lectures all students and teachers went to
Nanijing for a city tour and to have a dinner together (see Fig. 3).

Fig 3: All students and teachers went to Nanjing city for a tour and a dinner.



Thursday lecture was taught by Dr. Jorge Dolado, starting with a brief overview of the theory behind
nanoscale modelling of C-S-H gel formation. After coffee break he continued with the formation of the
basic building blocks. After this block of theory a guided tour was organized to visit the laboratories of
the Jiangu Subote New Materials institute, followed by a lunch. In the afternoon the practical sessions
on nanolevel modelling started with a demonstration of the software, and after that, students could use
the software themselves and work out the exercises provided by the teacher.

Friday morning started with a lecture of Dr. Zhiwei Qian addressing different upscaling theories about
passing modelling information from the nano up to the macrolevel. After the coffee break Dr. Ye gave
a lecture on multi-scale durability modelling. Both lectures where emphasizing the scale effects in time
and space and show how to transfer information between the scale levels. A final lecture was
addressed by Prof. Huisu Chen about transport modelling as a multiscale approach. A full overview of
the program is given in Appendix 2.

On Friday, after the lectures had ended, the official graduation ceremony started by handing over all
students a certificate of attendance. This official part was done by Prof. Miao, Prof. Liu and Dr. Ye (see
Fig 4 and 5).

Fig 5: Students received the MMC certificates from Prof. Miao, Prof. Liu and Dr. Ye.
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3. Number of persons:

The official number of participants attending the MMC course was 73 (excluding teachers). From
these, 5 were from outside China, i.e. one student from India, two students from The Netherlands and
two students from Belgium.

4., Target group:

The target group was as expected, i.e. PhD and Postdoc level and complied with the objective of the
MMC course. The focus of the co-organizers was mainly on training PhD students. The students were
very active, created a good atmosphere for discussions with the teachers and provided fresh and
helpful input to the course.

5. Country of participants:

The attendees of the MMC course came from 4 different countries. All of them were PhD students. A
complete overview of the participants is given in Appendix 3. A group photo of the MMC course
participants is shown in Appendix 4.

6. Teachers:

The teachers; Prof. Dr E.A.B. Koenders (TU Darmstadt) / Dr. G. Ye (TU Delft) / Dr. Z.Qian (TU Delft) /
Dr. J. Dolado (Tecnalia, Spain) / Prof. Huisu Chen (South East University), all teachers showed
professional skills and all were very much able to present inspiring lectures to the students during the
theoretical morning sessions as well as during the practical afternoon sessions and supervision of the
students. The different backgrounds and experiences of the teachers is considered very important to
achieve a divers and comprehensive program of lectures, examples and exercises, and provides a
broad vision on the different aspects associated with Multiscale modelling.

7. Frequency and co-organization:

The MMC course is an official annual RILEM EAC supported educational course. Up till now, the MMC
course has been organized 9 times, i.e. in Delft (2008), Nanjing (2009), Bilbao (2010), Delft (2011),
Nanjing (2012), Delft (2013), Beijing (2014), Darmstadt (2014) and Nanjing (2016). This year it was the
third time that the Jiangu Subote New Materials institute co-organized the MMC course in China which
is greatly appreciated by all involved institutes and shows the sustained interest and cooperation
among the organizing RILEM partners. Next year the MMC course will be organized at TU Delft again.
The selection of the teachers, lecture material and course program will be under final responsibility of
TU Delft.

8. Date:

The basic idea is to organize the course every year in the fall. In this way, the course is expected to be
complementary to the RILEM CMC Microscopy course (also RILEM course), which is always
organized in the spring. This year the MMC course was organized from October 17 to 21.

9. RILEM support:

RILEM requirements are always followed by means of a presentation about the RILEM organization,
given during the introduction session of the course. During this MMC course in Nanjing the RILEM
presentation was given by Dr. Ye Guang as part of the official opening ceremony.

10. Flyer:

Every year a new flyer is designed (Appendix 5) which shows the details of the MMC course including
the logos of the participating organizations and the RILEM logo. Furthermore, since the event is an
official RILEM course, MMC course information will also be available via the RILEM website.
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Evaluation results MMC 2016

Participant evaluation results

5 =High, 1 =Low

Pre course information Average
available information before course started 4,67
telefonical contact 4,47
written contact 4,66
workbook 4,59

Teaching material

context of teching material 4,73
content of teaching material 4,72
practical usability 4,34
level of teaching material 4,28

General evaluation
opinion total course 4,59
was course what you expected 4,52

Location and services

accessibility 4,25
quality 4,44
coffee breaks and lunches 4,55
course dinner 4,69

Overall MMC 2016

5,00

4,00 +— |

3,00 — —
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Course program



Program of the MMC 2016 course
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APPENDIX 3

List of participants 2016
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Prefix _First name name Organ Emai
1| Mr | Jiuwen BAO Dalian University of baojiuwens5@126.com
Technology
2 | Mr | Xisoyu cao Southeast University 15851869792@163.com
3 | Mr | Yuanzhang a0 Southeast University 465799028@qg.com
a | mr | Rilin a0 Southeast University | caoruilin1991@163.com
7
s | Mr | Weiqun cao | Qinedao University o qdcaoweiqun@163.com
Technology
6 | Miss| Ljuan cHAl Southeast University 572068470@q0.com
CHAVES | Delft University of
7| e | stefan | U Technaions s.chavesfigueiredo@tudelft.nl
8 | Mr| weiwei CHEN China University of chnw_1125@126.com
Mining and Technology
South China University
4087
9 | M| Yang CHEN ot Technoiogy 524087253@qa.com
10 | Mr | Ruixing CHEN Southeast University n31824@163.com
| m| CHENG | Southeast University 1522909629@qq.com
12 | Miss|  Lin cHI Harbin Institute of chiling958@163.com
Technology
dao University of
13 | Miss | Yuan conG Qingdao University of 1004221002@qgq.com
Technology
14 | Mr | Yuvaraj | DHANDAPANI 11T Madras dyuvarj@gmail.com
Qingdao University of
15 | Miss | Fengyin ou Techmlony 804777132@q0.com
16 | Miss | Anastasia | GARipOvA | arDin Instituteof obldorstroy@mail.ru
Technology
Beijing University of
17 | Mr |Zhongzheng |  GUAN eling University of | 501504021 @emails.bjut.edu.cn
Technology
Shanghai Jiao T
18 | wr zhi HU anghal lao Tong huzhisjtu@126.com
University
19| Mr | Tengfei HUA Chongaing University htf1987910@126.com
20 | Mr | Yongbo HUANG | Chongging University h670598410@163.com
a0 University of
21 | Miss | Yudan JIANG Qingdao University o 31017673@qq.com
Technology
Shanghai Jiao T
22| Mr | Wengiang JIANG anghal iao Tong 381716474@qd.com
University
23| Mr | Feifei JANG  |Nanjing Tech University 375916069@qg.com
| M| wei LEE |Nanjing Tech University|  stevenlce187@126.com
25| M| zhe u Qingdao Unhversity of 476872805@qg.com
Technology
26 | Mr | Baoliang u Southeast University Iblindx@126.com
Beijing University of
7 Vagi jangli
27 | Wr | Yagiang u Technoloay yagiangli@163.com
28 | Miss | zhen u Southeast University | listener122000@126.com
Delft University of
29 | Miss | Wenjuan Ly e onversty o w.lyu@tudelft.nl
Technology
- Dalian Universityof | -
30 | Mr | Yonggin UANG Tesmotony liangyongain163@163.com
Harbin Institute of
31| wr Rui u Techmalons liurayy@163.com
32| Mr | Zhaolin m Qingdao Unkversity of 1z2111993@hotmail.com
Technology
Huaian Research
33| Mr | Yunfeng PAN Institude of Hohai panpan720@hhu.edu.cn
University
34 | Mr | Rusheng QAN | Southeast University 1352151454@qq.com
f
35 | Mr | Fangzhou REN Harbin Institute o renfangzhou@139.com
Technology
Shanghai Jizo T
36 | Miss | Xiaohan SHEN anghat Jizo Tong sxhlynn@126.com
University
37 | Mr | Alexandru | STERPU Hasselt University | alexandru.sterpu@uhasselt be
38 | Mr | sinhui TANG | Southeast University t_jinhui@163.com
39 | Mr | zushi Tian Zhejiang University tianzushi@icloud.com
Nanjing University of
40 |Miss|  Nan WANG Aeronautics and Wn894948794@foxmail.com
Astronautics
41 | Miss | Wenting WANG Hohai University 935905941@qq.com
42 | Miss | iaoxian wang | Qinedao University of 449550895@q.com
Technology
43| Mr | Yaping WANG | Southeast University Waping082@163.com
China University of
4 7 4
o | e | vencheng | wan | ey 598045825@q.com
| wr | pens wanG | Beling University of | wangpeng269@emais bjut.edu.c
Technology n
46 | mr vi WANG | Southeast University | tgaishangyuedu@163.com
South China University
47| m 5 wu 532982367/
" ang of Technology @qg.com
Central South
a8 | mr Yu XIANG i 289629600@qq.com
China University of
a9 | m o xu 376221823
" on8 Mining and Technology @ag.com
Hong Kong Polytech
50 | Miss | Weiting XU long Kong Polytechnic weitinxu@gmail.com
University
51| Mr | Zhencai xu Chongging University 2275601614@qq.com
s2 | wr vu VAN Southeast University | yanyu_159483@163.com
53 | Mr | Haonan YANG Harbin Intitute of 609525273@aa.com
Technology
sh u
54 | Mr | Yuanquan YANG enyang Ligong aquarius0109@163.com
University
55 | Mr | zZhigiang YANG | Southeast University scyzqiang@163.com
6 |Miss | Kaili YANG | Chongging University 572736933@qg.com
57| Mr | Peng YUAN | Southeast University 310435654@q.com
58 | Miss | Wenjie ZANG | Southeast University 814218262@q.com
59 | Mr | Shupeng | ZHANG  [Nanjing Tech University 815806703@qa.com
Nanjing Institute of
60 | Miss | Shiping ZHANG Technalosy zhangshiping1982@126.com
Harbin Institute of
61 | Miss | Junhui ZHANG forbin Institute of 1278959179@qq.com
Technology
62 | mr Jer ZHANG | Southeast University 249993721@qq.com
63 | Mr | Shizhe ZHANG Delft University of shizhe.zhang@tudelft.nl
Technology
Beijing University of
64 | Mr | Guosheng |  ZHANG cling {niversity o guosheng_z@163.com
Technology
65 | Mr |  Hao ZHANG | Southeast University 503013461@qg.com
66 | Mr | zengfeng ZHAO University of Liege zengfeng.zhao@ulg.ac.be
f
67 | Mr | Shengying |  zHAO Harbin Insttute of | p033033@5TU.HIT.EDU.CN
Technology
Harbin Institute of
68 | Mr | Dezhi ZHAO arbin Instiute of zhaodezhihit@126.com
Technology
69 | Mr ai ZHENG | Southeast University |  Nigel_Zheng@yahoo.com
70 | Mr | peihua ZHONG | Southeast University 905691140@qa.com
7| mr Jin HoU Central South 158771348@qa.com
University
72| Mr | siang U Choskahg Universiy Zjiangly@163.com
Central South
73| M| chao 200 entra Souf 429661336@qg.com

University
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Group photo MMC 2016
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APPENDIX 5

Flyer MMC 2016
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Lecturers
ddie Koenders, Guang Ye, Jorge S. Dolado,
irik Schlangen, Huisu Chen, Zhiwei Qian

Accommodation

Further information
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