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Conference Agenda Overview

Sunday, May 1%, 2016

10 a.m. to 5 p.m. Collecting conference materials == Lobby

Monday, May 2", 2016

Opening Ceremony
9 a.m. to 9:05 a.m. Prof. C. W. Lim
City University of Hong Kong, Hong Kong
Keynote Address-1:
Structural Design of Complex-Shaped Tall
9:05 a.m. to 9:55 a.m. Buﬁdmgg
Prof. Kyoung Sun Moon
Yale University School of Architecture, USA
9:55 a.m. to 10:15 a.m, Group Photo & Coffee Break
Keynote Address-2:

Thermal Buckling Effects on Buildings and a
Symplectic Hamiltonian Approach for
Thermal Buckling of Cylindrical Structures
Prof. C. W. Lim
City University of Hong Kong, Hong Kong

Keynote Address-3:
Auxetic Materials: Positive Outcomes from
11:05 a.m. to 11:55 a.m. Neggn’ye Behavior
Assoc. Prof. Teik-Cheng Lim,
SIM University, Singapore

Function Hall 2

10:15 a.m. to 11:05 a.m.

12:00 p.m. to 1 p.m. Lunch Restaurant
Session 1 Orchid 1
1 p.m. to 3:15 p.m.
p.m.to p-m Session 2 Orchid 2
3:15 p.m. to 3:35 p.m. Coffee Break Foyer
3:35 p.m. to 5:35 p.m. Session 3 Orchid 1
6 p.m. to 7:30 p.m. Dinner Restaurant
9am. to 12 p.m. Poster Session Orchid 2
rd
Tuesday, May 3, 2016
9 a.m. to 11:30 a.m. Academic Visiting SIM University,
Singapore




Session 3: Construction and Geological Engineering N

Chair: Prof. Chien-Yuan Chen, National Chiayi University, Taiwan -

8 presentations
Time: 3:35 p.m. -- 5:35 p.m.
Venue: Orchid 1

Modeling of the Marine Traffic Situation Complexity
Xiaogino Geng, Liang Huang. Yuanqiao Wen, and Chunhwu Zhou
Wuhan University of Technology, China

Abstract—With the growth of traffic density, traditional collision risk models
cannot thoroughly describe the complex traffic any more. Therefore, n this
paper, a marine fraffic situation complexity model, which is based on the

S015 relationship between ships, 1s mtroduced to metric the complexity of wessel
3:35 p.m.-3:50 p.m. traffic. Firstly, traffic density factor and traffic conflict factors are considered
to construct the traffic unit complexity model, reflecting the traffic complexity
and traffic characteristics; Secondly, by extending the traffic unit complexity
model into the own-ship complexity model, the influences of the positions of
other ship on the complexity spatial distribution are analyzed; Fmally, two
scenarios are imported to validate the availability of the complexity model.
The verification results show that the complexity can respond to different route
structures and traffic situations sensitively.

Assessment on the Usage of Insulated Concrete Forms im United Arab
Emurates Construction Industry

Syed W. Ather, Saud AbdelAziz, Ibrahim A. Salloum, Abdullah N. Marzouk
American University of Sharjah, United Arab Emirates

Abstract—Recently, the UAE government endorsed the design and
implementation of green buildings to increase energy efficiency. This means
that construction fraternity would need to move from the conventional
construction, 1.e. Concrete Masonry Umit (CMU), towards sustainable methods
such as Insulated Concrete Forms (ICF). However, the cost is an issue when it
comes to green buildings. Therefore, this paper looks into a green construction
method, 1e. insulated concrete form, and determunes problems faced by
construction industry for its implementation with the help of a survey. It was
found out that changes in codes and regulations are necessary to integrate and
encourage the use of mnsulated concrete formwork. Moreover, results also
depict that less proportion of people had previous experiences with msulated
concrete forms. Regardless, all respondents have strongly agreed that the
increase in publicity of insulated concrete formwork, and encouraging the use
of green materials in the United Arab Emirate (UAE) are essential to convince
construction society to adopt such methods. Future research can be done on the
Life Cycle Cost Analysis of an mnsulated concrete formed villa to determine the
overall cost. This will include factors such as mitial cost, maintenance cost,
and salvage value.

8027
3:50 pm.—4:05 pm.
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T - Riverbank Landslides and the Probability Analysis of Landslide Dams - - -
i Chien-Yuan Chen and Wei-Ting Lee ™ .
. National Chiay1 Umiversity, Tatwan J

’/

of landslide dam fomlatlon mn the Laonong River basm durmg Typhoon
Morakot mn 2009 1s analyzed using Geographic Information System (GIS)
spatial analysis, topographic features (elevation, slope, aspect, and geology),

hydrological factors and use of the Shallow Slope Stability (SHALSTAB)

S014 - . . : ;

5:20 p.m.-5:35 p.m. model to s!nn!late_ potential landsl_lde areas. __Landg].ld_e area, cumulative

frequency distribution, and cumulative probability distribution are used to
determine the potential of landslide dam formation and for further risk
assessment. The results show that topographic factors interact with each other,
the elevation factor being the most seriously affected. Landslides and landslide
dams are located in the mid to high potenti'ﬂ areas in the SHATLSTAB analysis.
Landslide frequency-area distribution m the basm sho“s a_power-law
relationship. The main landslide area is between 10° to 10* m’. Landslide
probab].ht} for an area larger than 10° m’ is about 86% while areas greater than
10 m have about a 19% landslide probability. A minimum landslide area of
2x10* m” was found sufficient to block the river in the study area.
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Riverbank landslide and the probability analysis of
landslide dam

Dept. of Civil & Water Resources Engineering
National Chiayi U., Chiayi City, Taiwan R.0.C.

Speaker: Professor Chien-Yuan Chen
2 May 2016

Outline
@ INTRODUCTION
@ STUDY AREA AND METHODOLOGY

@ RESULTS AND DISCUSSION

@ LANDSLIDE TOPOGRAPHY AND THE MINIMUM
VOLUME REQUIRED TO BLOCK THE RIVER
@ RESULTS OF LANDSLIDE POTENTIAL ANALYSIS

@ PROBABILITY ANALYSIS FOR THE FORMATION
OF LANDSLIDE DAMS

@ ANNUAL NUMBER OF RIVERBANK LANDSLIDES

Introduction

* Typhoon Morakot brought 5 days of

rainfall (6-10 August) to soushern
Taiwan. Rainfall mtensity of 20-30
omv'hr was prolongzed for 48 hours, with
intensities over 50 mm/br that lasted up to
24 hours.

* The maxinmm rainfall intensity reached
90-100 mmhr in many rain zauge

in the plains areas and 3.000 mm in the
mountainous areas of southern Taiwan

‘because
typhoon (Jouetal, 2010).

Introduction

- Wi ide 84 % of lake
are caused ramfall and
earthquakes (Schuster and Costa
1986).

* Most of the landside dams are
sourced from translational slide, then
rock avalanche and debris flow
(Ermini and Casagli 2003).

« Eighteen landslide dams formed
during Typhoon Morakot when it hit
Taiwan. The dammed-lakes were
blocked as a result of landslides and
debris flows (Forest Burean 2009).




Introduction

* Amassed landshde debns could block the river and form a dam.

The formation process of a landslide dam could be affected by the

locity of the landslid . the width of the rrver, the
location along the river, the runout distance of the landslide, the
basin area, and the dam volume [5].

* Landshde shows power-law distibution (Stark and Hovius 2001;
Guzzett et al 2002; Chen et al. 2007; Van Den Eeckhaut et al.
2007; Chen 2009; 2012). The lmnear trend of the landslide
frequency-area curve for larger landslides i power law (log-log
plot) can be found through least-squares regression as:

log N A) =tlogd + S 1)
where N(4) 15 the number of landslides of area 4, 715 the slope of
the line defining the relationship. and S is the slope mtercept.

Frequency-area distribution of landslides

= The frequency-area distnibution of historical landslides is calculated
based on the derivative of the cumulative number (Nc) of landshdes
with an area greater than or equal to the value A and plottedas a
function of the landslide area (A) [12]. The frequency density function
is defined as [13]:

RA)y=aNJds @

= The probability density function of landslide area P(A, ) is defined as
the ratio of landslide area frequency density f{A; ) and the total number
of landslides N, [13]:
PA)=HAON,, ()
‘where the landslide area frequency density flA; ) = dNc/dA.

Frequency-area distribution of landslides

The cumulative form of landslide frequency-area distribution is transferred
into a non-cummalative form for comparisons to the characteristics of landslides
i nanre. The non-curmilative form i defined as [14,15]:

=N .-L‘_-.n GO )N ) ()
where N, uhlmlmxﬂ)sofhnﬂshdzs.c 5 2 constant and C” = yxe, the
intercept of the curve in the plot: § is the exporent of the swaight line part of
the curve and B=o~1. The probability density fimction for landslide over a
specified arm a, isdefmedzs:

A=l - )
‘meslt!nmferothsthelmmAnAM

Frequency-area distribution of landslides

= A three-parameter Inverse Gamma (T'-') probability distribution model
for fitting landslide area to the probability density function is proposed
[13):

LA 8 .-’.‘:‘:)'—

T ""-T- ©)
where parameters and s dre comnstants; the parameter p affects the
de(x}mgeoithelandﬂzdeneamthedlsmbunan,md{pﬂﬁ-ﬁlsm
XD of the distri ; the « changes the range of
lmdshdemprobabﬂny' the parameter s controls the
exp for small landslidesand s~ A; = =,

B Remmnlmved:smhmonﬁmqmnofpmbmmp(&)udeﬁudas.
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Landslide runout distances

* It is possible for a landslide to block the lower reaches of a nver and form a dam
once the runout distance of the landslide exceeds the niver width. The formation
of 2 landslide dam also ¢ ponds to the de of the landslide; 2
probability density for the number of landslides exceeding a specified area in
the Westermn Southern Alps area of New Zealand is defined as [16]:

N, (A - A)=0.000054A"15 3
where N, (A ~ A) is the annual number of landslides exceeding area A(in km?)
over a specified area A . mlmishdenmmndzsuncesomtedﬁommdmtst

New Zeaaland shows that it is in the expected to landslide area [1]:
L=1558A0% ©®

‘We combine the former two equations into Eqn. (10) to calculate the annual

landslide anour distances which exceed the probability

Ny @ = L)=219073L7° (10)

= where N, (L L) is the annual number of landslides whose munout distance L
over the niver width L, excaeds the probability.

Bl %-%lzr'g;n”




Study Area

* The landslide inventory included 28 niver-dammed landshides
as the traming set and 59 test set of landslides without the
dammed river in the Laonong river basin (Fig. 1).

Vg, | S lacacn of fhe ety arve i Tabvan

Methodology

= This study discusses the p ility of landslide dam fo in the

Laonong river basin using landslide interpretation, GIS spatial

analysis, slope stability analysis, landslide runout distance estimations,

statistical analysis to determine fit with power-law distributions,
probability models. and risk analysis.

= The steps in the analyzis include: (a):ollecnngdazafnnhesmdvma

(o) locating ide dams, (c) interp landslides by remote

susmgmgs (d)makmgGlSsp;mlm:bsxsmddmme

ing landslide runout distances, (£) predicting

shallow lmdshdes using the SHALSTAB model, (g) calculating the

mumber of annual nverbank landslides that exceaded the probability in

forming landslide dams, (h) and doing a risk analysis for landslides
and the formation of landslide dams.

Methodology

Tuding the 1 analysis and the
transverse profile of the niver for the river block volume, were
estimated using a 20m dizital tenrain model (DTM). The
landshde runout di was estt d using Eqn. (9).

The river width was measured via remote sensing image in GIS
analysis and the estimated annual average niver depth (sourced

. d-kid =

[18]).

» Landshde areai was d from Spot 5 mmages
after Typhoon Moxzkot m 7009 [19]. The non-cumulative form
of landshde fr y-area distribution [14.15] was plotted: and

mimusemd.iscﬂmﬂonmsnsedtoﬁtdlpmbabﬂity

density function of the landslide area.
* The & of landshde dams was

probabihity of the landshide magnitudes.

dby the

Results

Landslide topography and the minimum
volume required to block the ri\'er

The minimmes lndilide wolums per lmgth ('/m)
oseded to block the river was estimated by ®e ower |
width and the dopth of the river discharge. A 23 m ¢
awerage depth of river discharge was used for the
estimawe refaranced i Table 3. Landslids volums (Vi)
wa estimated from the ladilide aea (A msing 3 -
mgression fornmla V,=0.202A, * ™ by DTM, sourced 3.
from soutbarn Taiwan [20]: .

EE e mses s 9@ dan @

BN twr  dass i1 ®s e el [

EN mw  memny ;WS e oume  ms

ER mm s 1 3 e s w

S aw mww: o BE 3% e s {

[ Pt e 2 bl e mn .

EE @ s we  ws  am an 1
A

Wig 3 Rover twamerw ponlies s the |acnmg Ko sear el
locatimn of landebde Guva

10



P

Results of landslide potential
analysis

e
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Probability analysis for the
formation of landslide dams

= The landslide probability for an area over 10 m? is about 86%, and §1%
for areas smaller than 10* m® The probability of a large landslide area
over 10* m* and a small landslide smaller than 10 m* are 19% and 14%,

Snmary. Lo

Lavchicn irma_, o

Vg, 7Ll ara peshabiiny snslves by e parsmeie
Inrvarse {igms dbirEvacian

Annual number of riverbank landslides exceeding
the probability of landslide runout distance

= The probability of landslide dam formation is atributed to the probability
of a landslide ocourming, the magnimde of landslide, and the rver width A
minimmm landslide area capable of forming a dam in the smdy area during
Typhoon Morakot was 25,192 m®. This smdy set the minimum landslide
area required to block the miver at 2x10° m’ and estimared the rumout
distance of the seven landslide-induced dams to caloulate the ammual
probability of the number of landslides that would exceed the threshold in
the study zrea (Table §).

Mimd*m&ﬂlr—:m—ﬁ
|~ e =
- ——
e e e e
= - o
Conclusion Conclusion

+  This study evaluated the necessary conditions for a landslide to
block the niver and analyzed the landslide area that exceeded the
probability of producing a landslide and the anomal number of
landslide dams that exceeded the prebability of being formed in
the Laonong river basin in 2009 durmg Typhoon Morakot.

+ This data analysis will assist in locating potential landslide sites
and possible locations of landslide dams.

+ The topographc factors conducive to the formation of landshide
dam= were calculated using GIS spatial amalysis and the
potential landshde area and their locations were evaluated nsmg
the SHALSTAB model

.

Land:hide frequency-area distmbution in cummlative form was

used to caleulate the landslide area that exceeded the probability

of producing a landshde and its anmal probability of formmg a

dam.

+ A minimmm landshide area of 2x10% m” near the river had the
capability of blocking the river in the case study.

» These cntena combined with the predicion of a petental
landshde avea identified by the SHALSTAB model were used in
a risk analysis of landshde dam formation.

» It 1z possible to acowately predict potential locations of
landslide dams once the shape of nwver chammel potential

landslide areas, and volume are estimated.
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