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Preface

Welcome to “Si Yuan” Young Scholar’s Forum of 2017 SJTU-NAOCE .

Welcome to Shanghai Jiao Tong University!

With the sense of gratitude and responsibility, School of Naval
Architecture, Ocean & Civil Engineering (NAOCE), while continuing to
uphold the tradition and motto of SJTU, is proud to be the benchmark of
China’s naval architecture and ocean engineering as well as many other
disciplines (including Mechanics, Civil Engineering, Architecture, and

International Shipping) in modern education and scientific research.

In order to implement the strategy of enhancing NAOCE by attracting all
of the talents that it has to offer, SJTU-NAOCE sincerely invites young
talented scholars from all over the world to attend “the Si Yuan Young

Scholar’s Forum of SJTU-NAOCE 2017”. Any student and faculty are

warmly welcomed to participate in this forum.



Date

January

Sth

January
Sth

Schedule of Program

Time/Venue

8 :45-10 : 15

Room No. B808
Ruth Mulan Chu
Chao Building

10:15-12:20

Room No. B808
Ruth Mulan Chu
Chao Building

12:20-13:30

13:30-14:45
Room No. B808
Ruth Mulan Chu
Chao Building

14:45-14:55

14:55-17:00
Room No. B808
Ruth Mulan Chu
Chao Building

v Conference Host

Topic: Marine Renewable Energy

Sessions Speaker/Moderator

Prof. Decheng WAN
Associate Dean, NAOCE

Opening Speech 10mins Prof. Weigang ZHANG

Secretary of the CPC, NAOCE

NAOCE Introduction 15 mins Prof. Pizhong QIAO
Associate Dean, NAOCE
Director Qi LIANG

Division of Human Resources, SITU

Talent Development Strategy
Introduction 30mins

Yong Professionals Pogram Prof. Ye Li

Introduction 10mins Director of Multi-function Towing Tank,
NAOCE

Full-time Scientific Research Qingfeng LIU

Staff Program Introduction
10mins

Associate Research Assistant, NAOCE

v" Group Photo 15 mins

Moderator: Prof. Ye Li
Director of Multi-function Towing Tank,
NAOCE

Presentations

and Extreme Sea Conditions

(5 delegates , 20mins+5mins
Q&A/person)

Lunch (The 6" Canteen)

Presentations
Topic: Mechanics

Moderator: Prof. Jinyang LIU

(3 delegates , 20mins+5mins NAOCE
Q&A/person)
Tea & Coffee Break
Presentations Moderator: Prof. Shuilong, SHEN

Director of Civil Engineering Department,

Topic: Civil Engineering , NAOCE

Architecture and International
Shipping
(5 delegates , 20mins+5mins
Q&A/person)



January
6th

8:35-10:15

Room No. B808
Ruth Mulan Chu
Chao Building
10:15-10:25

10 : 25-12:30
Room No. B808
Ruth Mulan Chu

Chao Building

12 : 30-13 : 30

13 : 30-14 : 00
Room No.A1006
Ruth Mulan Chu

Chao Building

14 : 00-15 : 00
15 : 00-16 : 30

16 : 30-17 : 00
Room No.A1006
Ruth Mulan Chu

Chao Building

Moderator: Prof. Hua LIU
Director of MOE Key Laboratory of
Hydrodynamics, NAOCE

Presentations
Topic:Mechanics

(4 delegates, 20mins+5mins
Q&A/person)

Tea & Coffee Break

Presentations
Topic: Ship Motion and Load
(5 delegates, 20mins+5mins Q&A)

Moderator: Prof. Xuefeng WANG
NAOCE

Lunch (The 6 Canteen)

Grouping Arrangement and Research Groups Introductions

Multi-function Towing Tank : Prof. Ye LI
Wind Tunnel Circulating Water Tank :
Doc. Yan DAI
Prof. Pizhong QIAO
Associate Dean, NAOCE

Labs and Teams Visits

Group Discussions

Prof. Decheng WAN

Closing S h
OSImg Spece Associate Dean, NAOCE



Technical Sessions and

Date/Major

Thurs.
Morning
Jan. 5

Naval
Architecture and
Ocean
Engineering

Thurs.
Afternoon
Jan. 5
Mechanics

Thurs.
Afternoon
Jan. 5
Civil
Engineering ,
Architecture and
International
Shipping

No.

1

Presentations

Time
10 : 15-10 : 40
10 : 40-11 : 05
11 :05-11 : 30
11:30-11:55
11:55-12:20
13 :30-13 : 55
13 :55-14 : 20
14 : 20-14 : 45
14 : 55-15 : 20
15 :20-15: 45
15 :45-16 : 10
16 : 10-16 : 35
16 : 35-17 : 00

Name
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Topic

Numerical simulation of installation of
offshore wind turbines

Wave-Body Interactions Among an Array
of Truncated Vertical Cylinders

Experimental and Numerical Study of a
Combined Floating Offshore Wind and
Wave Energy Converter Concept
Numerical Modeling of Extreme Waves
and their Effects on Ships

The Seabed Boundary Layer Beneath
Linear Waves Propagating Obliquely over
a Uniform Gentle Slope

Mechanical Properties of Defects in Two-
dimensional Material

Flow-type landslides and their interaction
with rigid barriers: mesh-free simulations

Numerical simulation of mechanical
behaviors of carbon nanotube reinforced
composite

Parameters Calibration and Numerical
Modelling of Pumping Tests in a Confined
Gravel Formation in the Taipei Basin
Durability of Fiber Reinforced Polymer
(FRP) Bonded Material Systems

Properties of concrete with recycled
aggregates as coarse aggregate and as-
received/surface-modified rubber particles
as fine aggregate

Exploring the Airborne Transmission
Mechanism of Respiratory Diseases

Estimating Link Travel Time Functions for

Heterogeneous Traffic Flows on Freeways
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Fri.
Morning
Jan. 6
Mechanics

Fri.
Morning
Jan. 6
Naval
Architecture and
Ocean
Engineering

8:359:00
9 :00-9 : 25
9:259:50
9 :50-10 : 15
10 : 25-10 : 50
10 : 50-11 : 15
11 :15-11 : 40
11 : 40-12 : 05
12 : 05-12 : 30

Name
&=

BEt5

==

N

i

Investigations into Patterns of Surface
Flow Fields Using Model and Remote
Sensing Data
Peridynamic modeling of fiber-reinforced
composite laminate under monotonic and
cyclic loading

SRR FREES TR NFET
JIRIFIE

Applications of Piezoelectric Materials in
Vibration Energy Harvesting and
Metamaterials

Engine Electrification and Vehicle
Electrification: A Green Future
Application of OpenFOAM for analysis of
floating fish farms in current and waves
Hydroelastic response of ship structural
components subjected to slamming loads
Motion Dynamics of Dropped Cylindrical
Objects into Water

Water Impact Problems: Deep-water Wave
Impact on Structures and Spray Formation
in Slamming



BHBEELFEARS

JEESREE: Numerical simulation of installation of offshore wind
turbines

& &5 A: Zhiyu Jiang, the Norwegian University of Science and
Technology

Bf @ 20071 85H (28I ), EF 10 : 15-10 : 40 AM

MEAFREN

The development of offshore wind turbines is gaining momentum in recent years. In 2015, more
than 3000 offshore wind turbines have been installed. Offshore installation is demanding. The
daily rates of the installation vessels are high, and the limiting sea states for installations are
usually low. Through numerical simulations, we can obtain more insights into the system
responses, and hopefully, reduce installation time and costs. This talk will introduce
methodologies for assessment of allowable sea sates. The focus is on the numerical modelling and
analysis of offshore wind turbine monopile support structures. Some interesting research topics
will also be discussed.

W& NEr

Dr. Zhiyu Jiang received his B.S. degree (2007) in Naval architecture and B.A. degree (2007) in
English literature, and M.S. degree (2010) in design and construction of ship and ocean structures
from Shanghai Jiao Tong University. In 2014, he obtained his Ph.D. degree from the Norwegian
University of Science and Technology. His doctoral thesis was on offshore wind technology.
From 2010 to 2014, he worked as a marine analysis engineer at NOV APL in Norway, and was
involved in the design of single point mooring systems. Since September 2016, he has been a
postdoctoral researcher at the Norwegian University of Science and Technology, with a research
focus on marine operations. His research interests cover optimal design, renewable energy, and
mooring systems. He has authored more than ten papers, and has reviewed articles for five

international journals.



WFELTZERNRS

{EEEREE : Wave-Body Interactions Among an Array of Truncated
Vertical Cylinders
& & A : Qian Zhong, Ph.D. Candidate, UC Berkeley

5] 8 :2017% 1 H5H (E#IM), B4 10: 40-11: 05 AM

wEAFFE

A semi-analytical method is developed to investigate water wave radiation and diffraction by an
array of truncated vertical cylinders as a model of a point-absorber wave farm. Each cylinder can
have independent movements in six modes. The method of matched eigen-function expansions is
applied to obtain the velocity potential for the fluid. To achieve fast computation, the effects of
evanescent modes of local scattering waves from one cylinder is neglected in the near fields of
neighboring cylinders. Wave-exciting forces and moments on an individual cylinder or a group of
cylinders, situated among an array of cylinders, are evaluated by a new, generalized form of the
Haskind’s relation applicable to an array configuration. In results, hydrodynamic coefficients and
wave-exciting loads are presented for arrays of different configurations. Comparisons between
wave-exciting loads obtained from the generalized Haskind’s relation and those from directly
solving the diffraction problem show excellent agreements. The method is applied to study the
interaction effects on energy absorption of an array of point absorbers.

=P Pl

Qian Zhong is a Ph.D. candidate in Mechanical Engineering at University of California, Berkeley
(UC Berkeley). She received her B.S. degree in Naval Architecture and Ocean Engineering from
Shanghai Jiaotong University in 2013, M.S. degree in Mechanical Engineering from UC Berkeley
in 2015. Qian is primarily working on marine hydrodynamics and ocean renewable energy, under

the supervision of Prof. Ronald W. Yeung.



BIELTZERNRS

{RE5RAE : Experimental and Numerical Study of a Combined

Floating Offshore Wind and Wave Energy Converter Concept

& & A : Wan Ling, Research Fellow, National University of Singapore

BF [@: 200741558 (BEHM), B4 11: 05-11: 30 AM

W& NEREI

A combined wind and wave energy converter concept named the spar torus combination (STC) concept was
proposed for better utilization of space and energy. The STC concept is composed of a 5 MW spar-type floating
wind turbine and a torus-shaped wave energy converter. The investment cost can be reduced.

For the design of the STC concept, it is critical to have a feasible spar-torus interface under operational
environmental conditions regarding structural reliability, and power take off (PTO) system functionality. In
addition, it is challenging to ensure the structural integrity of the STC concept under extreme environmental
conditions due to large wave forces on the torus. Different survival modes were proposed for the concept.
Numerical simulations considering linear hydrodynamic forces, aerodynamic forces, spar-torus interface, mooring
system and PTO system were performed to predict the integrated global dynamic responses of the STC concept
under different working modes. Furthermore, model tests were performed with focus on functionality and
survivability, respectively, to validate the numerical model. However, strongly nonlinear phenomena, i.e., water
entry and exit of the torus in the survivability model test was observed. A nonlinear numerical model based on the
nonlinear potential flow solver with a local impact solution for bottom slamming events and an approximated

model for the water shipped on the deck was used to investigate the water entry and exit processes.

L S=PNIPIE

Dr. Wan Ling is a Research Fellow of Center for Offshore Research and Engineering (CORE), Department of
Civil and Environmental Engineering at National University of Singapore (NUS). He received his B.S. degree in
Naval Architecture and Ocean Engineering from Wuhan University of Technology (WHUT) in 2008, M.S. de
gree in Naval Architecture and Ocean Engineering from Dalian University of Technology (DLUT) in 2011, and
Ph.D. degree in Offshore Engineering from Norwegian University of Science and Technology (NTNU) in 2016.

Dr. Wan Ling’s primary area of research is dynamic response analysis of offshore floating structures, including
offshore renewable energy devices, floating oil storage tank, floating bridge etc. He has published 10 international
papers including 6 peer-reviewed journal papers in the fields of offshore engineering. He wins academic and
research awards such as Llyod’s Register Scholarship, EU MariNet research support, EU MARINA research

support etc.



KEHFELTERERS

{EEREE : Numerical Modeling of Extreme Waves and their
Effects on Ships

& & A : Huidong Zhang, PhD, University of Lisbon

5] B : 20174E1 H 5 H (BHM), k& 11: 30-11: 55AM

REABET :

Capability of different numerical models in simulating extreme waves that appeared in more realistic sea state
characterized by the JONSWAP wave spectrum has been researched in sequence, by means of comparing
numerical simulations with a series of laboratory observations. Meanwhile, the theoretical statistical models,
including both linear and nonlinear distributions, are utilized in the analysis of evolutionary property of nonlinear
water waves, mainly involved in the exceedance distributions of wave crest, wave trough and wave height. It
reveals each model has their own advantages and disadvantages in simulating extreme waves, and that different
levels of agreement can be achieved in term of statistical property, depending on the evolutionary stage and the
nonlinearity of simulated wave series. For a rough estimation of extreme waves with an initial narrow spectrum,
NLS-type models are qualified enough to capture the fundamental features while for more subtle characteristics
the fully nonlinear numerical methods such as HOS or CS model are mandatory. Regarding ship responses, LNG
carrier and chemical tank are tested with an extended strip theory in the cases of encountering large amounts of
abnormal waves, indicating the responses of heave, pitch and vertical bending moment are not only determined by

significant wave height but also influenced by relative length between ship and dominant wave.

REAEN

Dr. Huidong Zhang is Postdoctoral researcher of Centre for Marine Technology and Ocean Engineering at
University of Lisbon. He received his B.S. degree in Naval Architecture and Ocean Engineering from Tianjin
University in 2007, first M.S. degree in Design and Construction of Naval Architecture and Ocean Engineering
from Shanghai Jiao Tong University in 2010, second M.S. degree and also Ph.D. degree in Naval Architecture and
Marine Engineering from Instituto Superior Técnico, University of Lisbon in 2011 and 2016, respectively.

Dr. Huidong Zhang’s primary area of research is numerical modeling of extreme waves, statistical analysis of
ocean waves and ship motions in various sea states. He has published 18 papers including 11 peer-reviewed
international journal papers in the fields of wave mechanics, as well as naval architecture and ocean engineering.
He is a reviewer for Journal of Ocean Engineering. And now he is a member of marine environment in research

institute of CENTEC.

10



FAEITZERRE

JEE5REE: The Seabed Boundary Layer Beneath Linear Waves

Propagating Obliquely over a Uniform Gentle Slope

£ &5 A : Wang Hong, NTNU

B [@: 200781 B 5H (B#M), B4 11: 55-12: 20 AM

REREEN :

The effect of three-dimensional wave-induced streaming on the seabed boundary layer is
investigated for linear waves propagating obliquely over a uniform gentle slope. This flow is
characterized by the interaction between Longuet-Higgins streaming (inducing a mean velocity in
the wave propagation direction), and the effect of the bed slope leading to a reduction of the mean
velocity relative to the at bed case. The presence of the bed slope leads to a vertical drift velocity
which does not exist for the at bed case; even for gentle slopes this drift velocity increases
substantially as the bed slope increases, while the corresponding mean horizontal velocity is
slightly reduced. Finally, the model has been validated against field measurements for waves
propagating shorewards over a bed slope of 2 degrees; an excellent agreement between the
measured and predicted horizontal and vertical mean velocity amplitudes is obtained.

REARN :

Dr. Hong Wang is post.doc of Department of Marine Technology at Norwegian University of
Science and Technology. She received her B.S. degree in Aeronautical Engineering from Nanjing
University of Aeronautics & Astronautics in 2006, M.S. degree in Fluid Dynamics from Nanjing
University of Aeronautics & Astronautics in 2009, and Ph.D. degree in Scientific Computing from
University of Jyvéskyléd in 2012.

Dr. Hong Wang’s primary areas of research are Coastal Engineering; Large-Eddy Simulation and
Turbulence Modelling; Design Optimization using Evolutionary Algorithms and Nash game
strategy for Multi-disciplinary/Multiphysics; Parallel programming and high-performance
computing on multicore CPUs and GPUs; Meshless methods and hybridized mesh/meshless
methods. She has published 24 papers including 14 peer-reviewed journal papers in the fields of
computational fluid mechanics. She is a peer reviewer for Journal of Computer Methods in
Applied Mechanics and Engineering, Journal of Computers and Mathematics with Applications.
She is co-supervising one PhD student and one master student, and has supervised 4 master
students at NTNU.

11



REWELERERS

IBRERIE: Mechanical Properties of Defects in Two-dimensional

Materials

REA

Zhigong Song, Postdoctor, Tsinghua/Brown University

B @: 20074 1A85H (BB, T4 13: 30-13: 55PM

IREREEN

In this lecture, comprehensive joint research efforts through both theoretical analysis and
computer simulations will be highly concentrated on the mechanical properties of defects in
single-atomic-thick two-dimensional materials represented by topological defects (TDs) in
graphene. In-depth investigations are focused on the dual roles of TDs in graphene which
originate from local stress buildup and geometrical effects in two-dimensional manifold.

(1) Topological effects of TDs in graphene. Stress field distribution of some TDs in graphene is
obtained by the recombination of both the structures of elementary defects and their stress field.
Built upon them establish the stress pileup models of 5|7 dislocation and 5|8|5 dislocation dipoles.
We propose the pseudo (inverse) Hall-Petch effects in the brittle fracture behavior of
polycrystalline graphene which the in-plane tensile strength is decreased (increased) with the grain
size. Moreover, triple grain boundary junctions serve as the nucleate centers for cracks and crack
propagation is typified by both intergranular and transgranular modes.

(2) Geometrical effects of TDs in graphene. A comprehensive and richly detailed analysis of
geometrical effects which are always overlooked but rather influential during nanoindentation is
presented. These findings could provide a particular guidance on the precise mechanical

characterization and measurement of ultrathin specimen.

REAEN :

Dr. Zhigong Song is a postdoctor of Department of Engineering Mechanics at Tsinghua
University. He received his B.S. degree in School of Advanced Engineering from Beihang
University in 2011, and Ph.D. degree in Solid Mechanics from Tsinghua University in 2016.

Dr. Zhigong Song’s primary area of research is nanomechanics and nanodevice. He has published
17 papers including 14 peer-reviewed journal papers in the fields of mechanics and materials. He
wins academic and research awards such as National Postdoctoral Program for Innovative
Talents(2016~2018), Tsinghua University Young Scholar of Distinction for Ph.D. (Nomination
Award, 2016), National Scholarship (2013~2015) and Boeing Scholarship (2014~2015).

12



@REELEARERS

IRERIHE: Flow-type landslides and their interaction with rigid barriers:

mesh-free simulations.

& & A: DrXuzhen He Engineering Department, University of Cambridge

BF  [@: 20071850 (BB, T4 13: 55-14: 20 PM

IREREEN:

Due to population growth, mountainous areas have become increasingly crowded. Some of the
slopes in these areas are prone to landslides, which may cause fatalities and economic losses. To
make proper use of land near slopes, it is necessary to assess the risk of landslides and evaluate
impact load for the design of debris-resisting barriers.

The landslide mass is idealised as a rigid-perfectly plastic material with a Coulomb type yield
surface and the material is assumed to be incompressible. The coupled continuity equation and
momentum equation are solved using a semi-implicit algorithm and the spatial partial differential
operations are approximated by SPH formulations.

Particular attention is paid to dry granular flows in simple configurations where the initial and
boundary conditions are well defined and the flows share similarities with real world landslides
such that these studies could give some insights into the physics involved in real landslides. These
flows include the collapse of granular columns, the avalanche of dry granular materials on steep
slopes and the deposit on horizontal beds or in front of rigid barriers.

REARN

Dr He just finished his PhD at University of Cambridge. He received his BEng degree in
Hydraulic Engineering from Tsinghua University in 2010, MS degree in Geotechnical
Engineering from Beijing Jiaotong University in 2012, and PhD degree in Engineering from
University of Cambridge in 2016.

Dr He’s primary area of research is micromechanics of granular materials, the application of
mesh-free methods in geotechnical problems, landslides and debris flows. He has published 9
papers including 4 peer-reviewed journal papers in the fields of geotechnical engineering. He wins
academic and research awards such as The John Winbolt Prize and Raymond & Helen Kwok
Research Scholarship of University of Cambridge.

13



BIHEETEARES

IREERHE: Numerical simulation of mechanical behaviors of carbon

nanotube reinforced composite

RS A BRI, ARETRE

B @: 20071 H5H (BN, T4 14: 20-14: 45PM

REABET :

This research is a systemic theoretical and numerical study of mechanical behaviors of CNT-
reinforced nanocomposite plate and cylindrical panel. It gives a comprehensive study of
mecnanical behaviors of CNT-reinforced nanocomposite plate and cylindrical panel with various
loadings and boundary conditions for static and dynamic problems. The plate and cylindrical panel
are reinforced by single-walled carbon nanotubes which are assumed to be graded through the
thickness direction with different types of distributions. The effective material properties of the
resulting nanocomposites are estimated through a micromechanical model based on the extended
rule of mixture or Eshelby-Mori-Tanaka scheme. To eliminate shear locking for a very thin plate
or cylindrical panel, the system’s bending stiffhess is evaluated by a stabilized conforming nodal
integration scheme and the membrane as well as shear terms are calculated by the direct nodal
integration method. Several numerical examples are employed to validate the present mesh-free
approach. Computational results are compared with those obtained from finite element method
and existing data, and a good agreement is obtained. Some typical mechanical behaviors, such as
bending, free vibration, buckling, large deformation and postbuckling, of CNT-reinforced
nanocomposite plate and cylindrical panel with various constraints are numerically simulated

using the proposed mesh-free computational framework.

REAEN

Dr. Lei Zuxiang is Lecturer of School of Sciences at Nanjing University of Science and
Technology. He received his B.S. degree in Engineering Mechanics from Harbin Institute of
Technology in 2009, and Ph.D. degree in Civil Engineering from Collaboration PhD program of
University of Science and Technology of China and City University of Hong Kong in 2014.

Dr. Lei Zuxiang’s primary area of research is Computational Mechanics and Composites. He has
published 24 papers including 24 peer-reviewed journal papers in the fields of mechanics and
materials. He wins academic and research awards such as Humboldt Research Fellowship. He is a
member of City University of Hong Kong at Suzhou Advanced Research Institute.

14



BXARELTEARRS

{RE5®IE: Parameter Calibration and Numerical Modelling of Pumping

Testsin a Confined Gravel Formation in the Taipei Basin

& & A: Wen-chieh Cheng, Dr., Ove Arup & Partners HK Ltd

B | : 20071558 (2HM), T4 14: 55-15: 20 PM

IREREEN

33 large-diameter wells embedded in 2-m thick, 63-m deep diaphragm walls were constructed to
reduce both the uplift pressures and the groundwater inflow during the excavations. As the actual
thickness of the pumped aquifer is unknown, the installed wells are regarded as partial penetration
wells. Single-well and multi-well pumping tests were conducted in the deep gravel formation of
Taipei Basin to derive the hydraulic parameters and to investigate the drawdown characteristics at
both the construction and remote sites. However, the tidal effect on the drawdown of both the
pumping well and nearby observation wells was found significant. Additionally, wellbore storage,
skin, and leakage need to be taken into account for deriving the hydraulic parameters. Hence, a
method to remove these five factors influencing the drawdown curve is developed, which takes
advantage from the late-time characteristics of drawdown data and the early-time behavior of
drawdown. Some currently available semi-log graphic techniques are therefore proven applicable
for parameter determination. Validity of the proposed method is verified by the good agreement
between the calculated and the measured drawdown of both the pumping well and observation
well.

REARN

Dr. Cheng Wen-chich graduated from the Taipei Tech in 2010 with a Ph.D. degree in
Geotechnical Engineering and then became an adjunct Professor in his department from 2011 to
2012. He has been actively working in Ove Arup & Partners HK Ltd. since 2012. Dr. Cheng’s
primary area of research includes i) analytical and experimental modelling of shield segment
under cyclic loading, ii) factors affecting slurry pipe-jacking force, iii) geo-hazard prevention for
tunnelling in complex geological strata, and iv) jet grouting injection pressure control system and
spoil management. He has published more than 40 papers including 20 peer-reviewed journal
papers in the fields of geomechanics and well hydraulics as well as engineering geology. He was
invited as a session chair in Geo-China 2016 and is a chief editor of the Innovative and
Sustainable Use of Geomaterials and Geosystem (GSP263). He has been invited to provide
reviewing service for International Journal of Geomechanics, Tunnelling and Underground Space
Technology, Engineering Geology, Marine Georesources & Geotechnology, Journal of
Performance of Constructed Facilities, Environmental Earth Sciences, and Journal of Materials in
Civil Engineering.

15



BEELTZEANRS

REEE: FHEEERSYHERF RN EHR
Durability of Fiber Reinforced Polymer (FRP) Bonded Material Systems

& & A :Dr.Zhou Ao, City University of Hong Kong

B @\:2017%1H5H (BN, T4 15: 20-15: 45PM

IREREEN

Adhesive bonding of fiber-reinforced polymers (FRP) has been proven as a general way to
achieve reinforcement and rehabilitation for structures. Although a significant mechanical
enhancement can be acquired by using such approach, there exists a big concern about the long-
term performance of the composite, especially under the effect of moisture. Both experimental
and atomistic approaches are adopted for investigating the moisture effect on the entire FRP-wood
composite system. Macroscopic mechanical tests show that its mechanical properties and its
fracture behaviors notably change at different levels of ambient humidity. From an atomistic
perspective, molecular dynamics simulations reveal that water molecules significantly reduce the
adhesion energy between wood and epoxy. Results from experimental and numerical studies
imply that the strength of the FRP-wood interface critically determines the mechanical
performance of the entire system. The water molecules absorbed at the interface are crucial to the
durability of multi-layer systems and a general mechanism governing the failure modes of such
systems is demonstrated.

REAEN :

Dr. Zhou Ao is Postdoctoral Fellow at Department of Architecture and Civil Engineering at City
University of Hong Kong. He received his Ph.D. degree in Civil Engineering from City
University of Hong Kong in 2016. Dr. Zhou Ao’s research focuses on the innovative design for
sustainable buildings and durability of FRP bonded concrete structures under various loading and
environmental conditions. He has published 13 referred journal and conference papers in the
fields of mechanics and materials. He wins academic and research awards such as Outstanding
Academic Performance Award in 2015.

16



BERIFELERES

{RE5=EE: Properties of concrete with recycled aggregates as
Y

coarse aggregate and as-received/surface-modified
rubber particles as fine aggregate

& & A : Haolin Su, PhD, Amey plc (UK)

B @\:2017%1H5H (BN, T4 15: 45-16: 10 PM

REABET :

Cement-based rubber concrete has been researched for over twenty years. Rubber aggregate,
mainly from over one billion discarded end-of-life tires every year worldwide, is usually used to
substitute aggregates in concrete mixture. A general consensus is that the ductility, resilience,
impact resistance and dynamic energy dissipation capacity of rubber concrete increase and
strength decreases with a rising proportion of rubber phase in concrete due to the elastic and soft
nature of rubber material. How to reduce the significant loss of strength has remained unresolved.
Therefore, this report explores some approaches by studying the effect of rubber aggregate size
and rubber surface modification on performance of rubber concrete. Meanwhile, influence of
substitution ratio of recycled aggregate and rubber aggregate on compressive strength of the
concrete designed by the author was also investigated.

REAETN

Dr. Haolin Su is a Civil Engineer in Amey plc. In the UK. He received his B.S. degree in Civil
Engineering from Jiangnan University in 2008, M.S. degree in Civil Engineering from Dalian
University of Technology in 2011, and Ph.D. degree in Civil Engineering from University of
Birmingham in 2015.

Dr. Su’s primary area of research is Innovative and eco-friendly construction materials for
infrastructure, various recycling waste materials in sustainable concrete for building energy
conservation. He has published near 20 papers and won academic and research awards such as
Hufton Postgraduate Scholarship and Elite Scholarship from University of Birmingham, best
poster presentation award in 2014 Young Researchers’ Forum II, Institute of Concrete Technology,
UK, etc. He is a member of Institution of Civil Engineers (ICE, UK), member of The Institution of
Structural Engineers (IStructE, UK), and member of American Concrete Institute (ACI, US).

17



BEEETFAES

JgE5REE: Exploring the Airborne Transmission Mechanism of

Respiratory Diseases

g & A : Jianjian Wei, Post-doctor, The University of Hong Kong

B [@: 20071 A 5H (E#M), T4 16: 10-16: 35PM

IREREEN

Since the 2003 severe acute respiratory syndrome epidemic, the 2009 HINT1 influenza pandemic,
and the 2014 Middle East respiratory syndrome, scientific exploration of infection control is no
longer restricted to microbiologists or medical scientists. Fluid mechanics has played a role in
understanding the mechanism of transmission and in developing engineering interventions. In the
first session of this presentation, the human cough is modelled as a steady or transient jet to
investigate its role in the transport of respiratory droplets. The cough flow's maximum penetration
distance is in the range of a 50.6-85.5 mouth diameter. It is found that turbulence fluctuations and
vortex structures greatly enhance the spread range of respiratory droplets; the ambient
environment e.g. the relative humidity, has a significant role in affecting the spread of medium-
sized (50 um) droplets by changing their evaporation rate. In the second session, an impactor-
based aerosol apparatus for examining pathogen transmission potential at defined particle size
ranges is developed in collaboration with School of Public Health. Infected ferrets are housed in
the donor chamber; this apparatus captures large droplets exhaled by donor ferrets at desired cut-
off size(s) by the impactor via inertial impaction while allowing small droplet nuclei to pass over
to the exposure chamber, where the transmission potential of small droplet nuclei is evaluated
using naive ferrets. It is revealed that droplet nuclei larger than 1 um are more effective in

influenza transmission.

REAEN

Dr. Jianjian Wei is Post-doctor of Mechanical Engineering at The University of Hong Kong. He
received his B.E. degree in Energy Systems & Engineering from Zhejiang University in 2011, and
Ph.D. degree in Mechanical Engineering from The University of Hong Kong in 2015.

Dr. Jianjian Wei’s primary area of research is indoor air quality and the airborne transmission of
respiratory diseases. He has published 17 papers including 11 peer-reviewed journal papers in the
fields of built environment and infection control. He was the recipient of Hong Kong Ph.D.
Fellowship. He is a member of International Society of Indoor Air Quality and Climate (ISIAQ).

18



FEARRIEE ERIRE

JEE5REE: Estimating Link Travel Time Functions for
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& & A : Lu Zhaoyang, PhD, National University of Singapore
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IREREEN

Oversized vehicles, such as trucks, significantly contribute to traffic delays on freeways.
Heterogeneous traffic populations, i.e. those consisting of multiple vehicles types, can exhibit
more complicated travel behaviors in the operating speed and performance, depending on the
traffic volume as well as the proportions of vehicle types. In order to estimate the component
travel time functions for heterogeneous traffic flows on a freeway, this study develops a
microscopic traffic-simulation based four-step method. A piecewise continuous function is
proposed for each vehicle type and its parameters are estimated using the traffic data generated by
a microscopic traffic simulation model. The illustrated experiments based on VISSIM model
indicate that (i) in addition to traffic volume, traffic composition has significant influence on the
travel time of vehicles and (ii) the respective estimations for travel time of heterogeneous flows

could greatly improve their estimation accuracy.

REAEN :

Dr. Lu Zhaoyang is a research fellow of Centre for Maritime Studies at National University of
Singapore. She received her B.S. degree in traffic and transportation from Hebei University of
Technology in 2008, M.S. degree in system analysis and integration from Beijing Jiaotong
University in 2011, and Ph.D. degree in civil and environmental Engineering from National
University of Singapore in 2016.

Dr. Lu Zhaoyang’s primary area of research includes analysis of economic issues on private
highway franchising and optimization analysis of urban congestion pricing in transportation

networks. She has published 5 papers including 2 journal papers and 3 conference papers.
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Using Model and Remote Sensing Data

I8 & A : LeiRen, PhD, National University of Ireland
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REABET :

Accurate forecasting of coastal surface currents is of great economic importance due to marine
activities such as marine renewable energy and fish farms in coastal regions in recent twenty years.
Advanced oceanographic observation systems such as satellites and radars can provide many
parameters of interest, such as surface currents and waves, with fine spatial resolution in near real
time. To enhance modelling capability, data assimilation (DA) techniques which combine the
available measurements with the hydrodynamic models were used. Assimilating measurements
into hydrodynamic models makes the original model background states follow the observation
trajectory; then uses it to provide more accurate forecasting information. Galway Bay is an open,
wind dominated water body on which two coastal radars are deployed. Different DA algorithms
were used to blend radar surface current data into a three-dimensional Environmental Fluid
Dynamics Code (EFDC) model. Comparative study on these DA algorithms was performed.
Results indicate that updating the model background states at each model computation time step
through assimilating radar data using the nudging DA algorithm can produce better patterns of
surface flow fields than others for the Galway Bay area.

REARN :

Dr. Lei Ren is a postdoctoral researcher of Department of Civil Engineering at the National
University of Ireland, Galway. He received his B.S. degree in Water Conservancy and
Hydropower Engineering from the China Three Gorges University in 2009, M.S. degree in Harbor,
Coastal and Offshore Engineering from the Hohai University in 2011, and Ph.D. degree in Civil
Engineering from National University of Ireland in 2015.

Dr. Lei Ren’s primary area of research is physical oceanography. He has published 14 papers
including 8 peer-reviewed journal papers and one book chapter. He wins academic and research
awards such as European Cooperation in Science and Technology Scholarship and Ryan Institute

Scholarship. He is an editor of journal Sustainability in Environment. He is an international
technical committee of ICEER 2016. He is a member of IAHR and Engineers Ireland.
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& & A : Yile Hu, Research Assistant, Department of Aerospace
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IREREEN

This study focuses on developing novel modeling techniques for fiber-reinforced composite
laminates with polymer matrix based on Peridynamic approach. To capture the orthotropic
material behaviors of composites under monotonic and cyclic loading conditions, a new
peridynamic composite model is proposed. The new peridynamic model for composite laminates
does not have any limitation in fiber orientation, material properties and stacking sequence. It can
capture the expected orthotropic material properties and coupling behaviors in laminates with
symmetric and asymmetric layups. Unlike the previous models, the new model enables the
evaluation of stress and strain fields in each ply of the laminate. Therefore, it permits the use of
existing stress- or strain-based failure criteria for damage prediction. The computation of strain
energy stored at material points allows the energy-based failure criteria required for delamination
propagation and fatigue crack growth. The capability of this approach is verified against
benchmark solutions, and validated by comparison with the available experimental results for
three laminate layups with an open hole under tension and compression. In order to achieve the
numerical implementation of the proposed model and approach, a mixed implicit-explicit solver
based on GPU parallel computing is developed as well.

REARN :

Mr. Hu is a Ph.D. candidate from the Department of Aerospace and Mechanical Engineering,
University of Arizona. He received his B.S. degree in Aircraft Manufacturing Engineering from
Tongji University in 2010, and M.S. degree in Aircraft Design from Shanghai Jiaotong University
in 2013.

He works as instructor & Teaching Assistant for a lab class of Mechanics of Material, and wins
the awards of Outstanding Teaching Assistant from his department as well as the College of
Engineering in Spring 2015 and Spring 2016. His primary area of research is Peridynamic
modeling of progressive damage in composite material under static and fatigue loading. He has
published 15 journal and conference papers in the fields of mechanics and composite materials.
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Recent researches discovered that fabrication of hierarchically twinned (HT) structure provides a
potential pathway to transcend individually nanotwinned (NT) one in metallic materials. Here
gives a brief introduction on recent developments of experimental, atomistic and theoretical
studies on the NT/HT structures in nanocrystalline face centered cubic (fcc) metals. The
deformation induced HT structures are fulfilled by severe plastic deformation based techniques
while the synthesis of growth HT structures is so far unable to achieve. The HT structure is
experimentally verified novel to achieve even higher strength than individually NT counterparts.
Some representative molecular dynamics (MD) simulation studies on NT/HT fcc metals uncover
that the microstructural factors such as twin spacing, grain size and twin orientation with respect
to loading direction greatly affect the performance of NT/HT fcc metals among which HT
structures may initiate unique phenomena. Based on the phenomena and mechanisms revealed by
experimental and MD simulation observations, some theoretical models have been proposed and
verified effective to describe mechanical behaviors of NT/HT metals within their applicable range.
However, the study on the effects of HT structures on mechanical and physical properties of

metals is still in its infancy and need systematic exploration to achieve more outstanding materials.

REAEN:

Dr. SUN is a Postdoc of Mechanical and Biomedical Engineering at City University of Hong
Kong. He received his B.S. degree in Mathematics and Applied Mathematics from Shanghai
University in 2009, M.S. degree in Engineering Mechanics from Shanghai Institute of Applied
Mathematics and Mechanics, Shanghai University in 2012, and Ph.D. degree from the Department
of Architecture and Civil Engineering, City University of Hong Kong in 2015.

Dr. SUN’s primary area of research is the computational analysis on mechanical behaviors of
metals, alloys and nanostructured materials. He has published 7 peer-reviewed journal papers in
the fields of mechanics and materials among which are 6 first authored papers.
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Piezoelectric materials are widely investigated in fields of sensing, energy harvesting and wave
propagation. Much attention is paid in the area of energy harvesting due to the high power-density
and capability of easy integration of piezoelectric transducers. In this presentation, a general
framework is demonstrated for vibration energy harvesting. Optimizations are performed of
piezoelectric energy harvesters in aspects of improving power density, increasing electro-
mechanical conversion efficiency and enabling multi-directional energy harvesting. Theoretical
analysis and experimental studies are presented to demonstrate the underlying physics and
illustrate the performances of the proposed systems. Moreover, piezoelectric materials play
important role in the rising field of acoustic metamaterials. The working principle of piezoelectric
acoustic metamaterials is illustrated. Investigations of piezoelectric metamaterials are presented.
The piezoelectric metamaterials can be further applied for continuous acoustic wave steering.

REAEN :

Dr. Jiawen Xu is research assistant of Mechanical Engineering at University of Connecticut. He
received his B.S. and M.S. degree in Precision Instrumentation from University of Science and
Technology of China in 2009 and 2011, respectively, and Ph.D. degree in Mechanical Engineering
from University of Connecticut.

Dr. Jiawen’s primary area of research is structure dynamics and application of piezoelectric
materials. He has published 15 papers including 8 peer-reviewed journal papers in the fields of
piezoelectric energy harvesting and metamaterials. He is reviewer for Smart Materials and
Structures, Energy Conversion and Management, Applied Physics Letters, Journal of Applied
Physics, IEEE Transactions on Industrial Electronics, Scientific Reports, Journal of Sound and
Vibration, Sensors, etc. He is member of SPIE and ASME.
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Improving the thermal efficiency of engines and vehicles has been the most popular research topic
through the energy and manufacturing fields for decades. The hybridization of engines and
vehicles is the cutting edge technical area in both academia and industry. Control system plays a
key role in the newly developed devices, for high efficient control system can lead to significant
reductions in fuel consumption and exhaust gas emissions. This talk will overview the state-of-
the-art technologies in fuel economy optimization on electrified engines and hybrid electric
vehicles. In this talk, three topics are selected: (1) Real-time energy management, (2) Multi-
variable system regulation, and (3) Systematic solution. For each topic, problem importance,
challenges in problem formulation and solution methodology as well as our novel ideas will be
addressed.

REAEN
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Aquaculture is growing fast all over the world, and there is a trend that the fish farm is moving
from fjord or relatively sheltered area to more exposed offshore area. Therefore, accurate analysis
on the load and response of fish cages in such harsh marine environment is needed. In the
presentation, I shall give an overview on the newly developed numerical model for analysis of
floating fish farms in currents and waves. The modeling framework is OpenFOAM-3.0.x. The
solver couples the interFOAM flow solver, the rigid body motion solver for the floater, the
hydrodynamic solver and the structural solver for the net in a segregated manner. Hereby the
model is in principle capable on FSI analysis of flexible net, and the rigid body motion of the
floater at the same time. Specifically, discussions will be given to some common topics and issues
related to MULES solver and its applications on wave interaction with fixed and floating slender
bodies. The advantages and drawbacks of this solver are discussed with the possible optimal

combination of schemes and parameters.

REARN

Hao Chen is currently a research assistant in Department of Mechanical Engineering, Technical
University of Denmark. He received his B.S. degree in Naval Architecture and Ocean Engineering
from Tianjin University in 2011, M.S. degree in Naval Architecture and Ocean Engineering from
Chalmers University in 2013. He expects to receive his Ph.D. degree in Mechanical Engineering
in Technical University of Denmark in 2017 March. Hao Chen’s primary area of research is on
application of computational fluid dynamic approach to marine hydrodynamic problems. This
includes modeling of linear and nonlinear gravity water waves by different free surface models,
wave interaction with fixed and floating offshore structures e.g. wind turbines, wave energy
converters and flexible porous structures such as fishing nets. He has been working actively to
promote application of OpenFOAM in coastal and offshore hydrodynamic community. He has
published several papers in internationally recognized conferences and journals. He is also a
member of American Society of Mechanical Engineers (ASME).
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& & A : Shan Wang, Assistant Professor CENTEC,

Instituto Superior Técnico
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REABET :

Slamming is a common phenomenon in the sea environment, but with complex physical effects on
marine structures. During and immediately after slamming, there is a period of localized responses
when the hull plate will respond immediately. The research on local slamming of ship structures is
presented briefly in this presentation which starts with the estimations of slamming loads on 2D
and 3D rigid structures using the ALE algorithm and analytical models. The probability of
slamming occurrence of a chemical tanker is studied based on the ship motions calculated by
using a nonlinear time domain code which is based on strip theory. Model tests are used to
validate the numerical predictions of ship motions, slamming occurrence, and slamming loads on
the bow and stern. Considering flexible local structures of a ship, the hydroelastic water impact of
horizontal plate are investigated numerically by using the ALE/FEM algorithm together with an
asymptotic method based on Wagner’s theory and a beam model. The compression force and
forward speed of the plate are considered. Simplified models that combine the analytical model
for slamming load predictions and classical beam and plate theory for plate vibration, are
proposed to study the hydroelastic response of elastic wedges and a rectangular plate due to

slamming loads.

REAEN

Dr. Shan Wang is Assistant Professor of CENTEC, Instituto Superior Técnico at University of
Lisbon. She received her B.S. degree in naval architecture and ocean engineering from Tianjin
University in 2008, M.S. degree in naval architecture and ocean engineering from Tianjin
University in 2010 and in naval architecture and ocean engineering from Instituto Superior
Técnico in 2011, and Ph.D. degree in naval architecture and ocean engineering from Instituto
Superior Técnico at University of Libon in 2016.

Dr. Shan Wang’s primary area of research is slamming loads and associated structural responses.
She has published 10 SCI journal papers as the first author in the field of marine technology and

ocean engineering.
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Dropped objects are among the top ten causes of fatalities and serious injuries in the oil and gas
industry. Objects may be accidentally dropped during lifting or any other offshore operation.
Concerns of health, safety, and the environment (HSE) as well as possible damages to structures
require the prediction of where and how a dropped object moves underwater. Firstly, a new three-
dimensional (3D) theory is proposed to consider the effect of axial rotation on dropped cylindrical
objects. The 3D method is based on a modified slender body theory for maneuvering. A numerical
tool called Dropped Objects Simulator (DROBS) has been developed based on this 3D theory to
investigate the factors that may affect the trajectory, such as drop angle, hydrodynamic
coefficients and rolling frequency. Also, a more general three-dimensional (3D) theory is
proposed to physically simulate the dynamic motion of a dropped cylindrical object underwater
with different longitudinal center of gravity (LCG). DROBS has been further developed based on
this 3D theory. It is initially applied to a dropped cylinder with LCG = 0 (cylinder #1) falling from
the surface of calm water. The calculated trajectories match very well with both the experimental
and numerical results published in Aanesland (1987). Then DROBS is further utilized to simulate
two dropped cylinders with positive LCG (cylinder #2) and negative LCG (cylinder #3) in Chu et
al. (2005), respectively. The simulated results from DROBS show a better agreement with the
measured data than the numerical results given in Chu et al. (2005). This comparison again
validates and indicates the capability of DROBS program into predicting the trajectory of dropped
cylindrical objects into water.

REARN :

Dr. Gong Xiang was a Naval Architect in America Liftboat design company, A.K.Suda.Inc in
2014. He received his B.S. degree in Naval Architecture and Marine Engineering from University
of New Orleans in 2011, M.S. degree in Ocean Engineering from Stevens Institute of Technology
in 2013, and already finished the Ph.D. dissertation defense in November, 2016, will accept Ph.D.
degree in Naval Architecture and Marine Engineering from University of New Orleans in May,
2017. Dr. Gong Xiang’s primary area of research is Nonlinear Motion Dynamics of Dropped
Objects and Coupled Dynamic Analysis of Floating Vessels and Riser/Mooring Lines System. He
has published 5 papers including 3 peer-reviewed journal papers in the fields of Ocean

Engineering. He wins academic and research awards such as Doctoral Award in University of
New Orleans in 2013.
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& & A : An Wang University of Maryland, College Park.
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Water impact on structures is an important phenomenon in ocean engineering and naval
architecture applications. Water impact is a difficult problem to tackle due to its nonlinear and
transient nature. This talk addresses two examples of the water impact phenomenon and aims at
providing some fundamental understanding of its physics through experimental study. The first
example is the deep-water wave impact on a flat plate. Different impact regimes are discovered.
The second example is the spray formation during the slamming of a flat plate on quiescent water
surface. A novel system including a towing tank and a two-axis high-speed carriage are custom
developed for slamming a flat plate into water surface with prescribed motion in both horizontal
and vertical direction. Two types of spray formation are discovered and their behaviors are
explored in detail.

REAEN

An Wang is a Ph.D. candidate in mechanical engineering at University of Maryland, College Park.
He received his bachelor’s degree in naval architecture and ocean engineering at Shanghai Jiao
Tong University in 2010. He then joined the hydrodynamics laboratory as a Ph.D. student under
supervision of Prof. James H. Duncan at the University of Maryland, College Park. His research
primarily focuses on the experimental investigation of water impact problems, fluid-structure
interactions, free-surface flows, instrumentations and measurement techniques. He published
several peer-reviewed articles on the proceedings of symposium on naval hydrodynamics. He also
has several journal articles to be submitted. His work has been presented in many conferences
such as the annual meeting of American Physical Society-Division of Fluid Dynamics. His work
has been awarded several research grants from Office of Naval Research.
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