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National Chiayi University Course Syllabus, Fall Semester,
Academic Year 105

[Course code [[10512460017

”Course level |[Master

=

Course title SF.' ccal TOPi.c a4 Debris-flow Instructor Chen Chien-Yuan
Disaster Mitigation

Credits Department of Civil and Water

(Course 3.0(3.0) Class esources Engineering Grade 1

Hours) Class A

Prerequisite Required/ ;

Courses Elective Blegtive

Class o Class .

location T FERE 17K & A05B-201 Language English

Availability |27 + 7KF] ~ 7K £ 4R EHAE Class 3 4 on Mon,

of certificate [[BHAZE Office hour |[|Office:A05B-401 Class 3 ~4 on

Wed, Office:A05B-401

https://web085004.adm.ncyu.edu.tw/Syllabus/Syllabus_Rpt.aspx?

Syllabus url i Code=10512460017

IRemark |L

Are materials or books used in this course
original? Yes

Is the topic,content or activity of this course is
relevant to issues of sex equality? No

>> (Goals at the Department or Institute level

RfF O BIRIRIA LRI ROR 2 SRS RIS 2 Y - 1 AREUKER
TS HEAT » UREERAL TR R GREREK - A K L&

A~ B RE B AR -

|_>‘-> Core abilities

|Relationship

|
L5 A+ ARBKE R SE RS AR ST - [Highly related |
R BrE Al BB BB SRR R T - [Moderately related |
BR8] p T B o R B B R AR SRR S - [Strongly related |
MR R I - [Weakly related |
1554 L R e BB BT S S TERE S » |[Least related ]

>> Course objectives

Z‘Snﬂizm”g H L7 A B+ O AR ~ PTREEE T - T LA
ﬁﬁfﬁﬂﬁuﬂﬁﬁﬁﬁrﬁﬁ > el DA RSB e BB R B T A i e
HIE ~ T RO CRROARAIETTE » WE—SRERATRRE Y L AT it B

P B TR R R B .fﬁ'h‘ﬁ%%%
[>> Course schedule |
|Week|Theme or topic _|[Content [Teaching method |

Course introduction, aims of learning,

. . Lecture, Discussion.
topics, and score evaluation

01 |Introduction

Ch1 What is debris
flow?

02 1.1 Various sediment moving phenomena |[Lecture, Discussion.

1.2 Definition of debris flow

https://web085004.adm.ncyu.edu.tw/Syllabus/syllabus RRpt.aspx 2016/9/17
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1.3 Classification and characteristics of
debris flows

1.4 The significance of the mechanical
classification of debris

flows

1.5 Classifications based on other view
points

Page 2 of 4

03

Ch2 Models for
mechanics of flow

2.1 Models for solids and fluid mixture as
the multi-phase flow

2.2 Single-phase continuum models

2.3 Two-phase continuum models
(mixture theory)

2.4 Theory for subaerial rapid granular
flows

2.5 Mechanical classification of debris
flows revisited based on the theory for
granular flows

Lecture, Discussion.

04

Ch2 Models for
mechanics of flow

2.6 The mechanism of inertial debris
flows

2.7 Generalized theory for inertial debris
flows

2.8 Newtonian fluid model for viscous
debris flow

2.9 Equilibrium sediment discharge in
inertial debris flows

Lecture, Discussion.

05

Ch3 Initiation,
development and
declination of debris
flow

3.1 Initiation and development of debris
flow due to gully bed erosion

3.2 Landslide-induced debris flow

3.3 Debris flow and flood flow induced by
the collapse of a natural dam

Lecture, Discussion.

06

Ch4 Characteristics of

fully-developed debris
flow

4.1 Translation of debris flow surge and
the shape of the snout

4.2 Boulder accumulation at the forefront
of stony debris flow

4.3 Ability to transport large boulders
4.4 The causes of intermittency

4.5 Debris flow around a bend

4.6 Routing of debris flow in the
transferring reach

Lecture, Discussion,

ChS5 Processes and

5.1 One-dimensional stoppage/depositing
processes of stony debris flow

5.2 One-dimensional depositing process
of turbulent muddy debris flow

models that include
debris flow processes

07 |lgeomorphology of 5.3 Formation of a debris flow fan Lecture, Discussion.
deposition 5.4 Particle size distribution in the fan
formed by stony debris flow
5.5 Erosion and deformation of a debris
flow fan
08 ||Ch6 Sediment runoff ||6.1 The viewpoints for the process-based [[Lecture, Discussion.

odeling of sediment runoff
.2 A distributed sediment runoff model

https://web085004.adm.ncyu.edu.tw/Syllabus/syllabus_ RRpt.aspx

2016/9/17
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for a devastated mountain

watershed: SERMOW

6.3 Investigation of actual situations of
sediment runoff phenomena in

the Takase dam basin

6.4 Application of SERMOW to the
Takase dam basin

6.5 SERMOW ver.2
| 09 |Midterm [midterm exam |writing test. ]
Off-campus
1. Field debris flows investigation (off-  |visit/Practice,
10 ||Field trips campus visit programs) Lecture, Discussion,
2. Debris flow field investigation off-campus visit
programs.

7.1 The rainstorm disasters at Okuetsu
7.2 Horadani debris flow disasters

7.3 Collapse of the tailing dams at Stava,
northern Italy

7.4 Disasters caused by the eruption of the|Lecture, Discussion.
Nevado del Ruiz volcano

7.5 Sediment disasters in Venezuela
7.6 Debris flow disasters at Atsumari,
Hougawachi of Minamata City

8.1 Methods to prevent debris flow

Ch7 Debris flow
disasters and their
reproduction by
computer simulations

11

Ch8 Countermeasures gezn ;:)ragqn fl trol by closed-t
12 [ifor debris flow ; k‘*‘ p ris Tow control by closed-type i ecture, Discussion.
disasters check dam
8.3 Debris flow control by open-type sabo
dams

8.4 Making debris flow harmless by
channel works and training walls
8.5 Design debris flows for the
countermeasure planning

8.6 Debris flow prone ravines and

Ch8 Countermeasures
13 |{for debris flow

Lecture, Discussion.

dispaters hazardous area
8.7 Prediction of debris flow occurrence
by rainfall
14 Special topic: Volcanic||1. Cases in Italy Lecture, Discussion,
debris flow 2. Video playing play video.

Special topic: Debris
15 |{flow pre-warning in
Taiwan

1. Rainfall threshold of debris flow

. ) ) Lecture, Discussion.
2. Debris flow instrumentation ’ slon.

Special topic:

16 INumerical simulation 1. Flo-2d package Ass:gnmer{bexel_'c:se,
. 2. Others Lecture, Discussion.
of debris flow
17 |IFinal presentation Oral presentation OFal presentatioln,
IDiscussion.
I 18 HFinal report Final report ”Fina] report.

>> Course requirements

SR A SRR

https://web085004.adm.ncyu.edu.tw/Syllabus/syllabus RRpt.aspx 2016/9/17






