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Valuing water means
recognizmg and comiderng

anme diverse

benefits and risks
provded by water, and
encompassing its
economic, social, and
ecological dimensions
weell s its diverse cultural and
reSgIous Meanings,
Safeguarding

ecosystems, and the By vt o e o e
poot, the excluded, and the w
vulnerable is required n all

From Catchment Area to Downstream........
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TYPE OF DAM
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Dam Sustainability - Alignment with UN SDGs

"Managing our business to minimise any negative
impact of our operations and maximise the positive
Impact of what we do for our cormmunity.”

FHve Main Goals related to Dam Infrastriacture
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DAMS OF MALAYSIA

=

FUNCTIONS
OF DAMS

TNB Hydroelectric Dams in Malaysia & e,

Source: TN&, 2019 [ = ]
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SG. LANGAT DAM
Structural & Main component of Sg. La

63 Water Supply Dam
Oweud by 11ave Water Auther iy

.‘

4 - 185 100

Air Itam Dam, Penang
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Chenderch Dam, Perak

5 Flood Mitigation Dam  Sembrong Dam, Johor

Owned by IMD
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_

S

41 dams classified as
HIGH HAZARD dams
56% dams without EAP

Contents

. Introduction

. CONSEQUENCES Understanding the Unique
NATURE of our Dams

. Current Issues in Ageing Water Infrastructure

. State-of-the-art Technologies related to Water
Infrastructure

. Conclusions
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Key Features of Critical
Infrastructure

Provide SIGNIFICANT
BENEFITS to Humankind
Natural & Renewable:
Sun - Wind « Water
"With greet power comes
great responsibifity™

» HEALTH of a Dam:
~ Serves the Design Intent

Welfare is the
Maintenance
of Henlth

"

Basic Features of
HEALTH & WELFARE

Resiliant Dams for Safe Communities
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ISSUES RELATED TO DAM
INFRASTRUCTURE

Example Of Dam
Failures

There can be major

A dam can fai” consequences to DAM

FAILURE]
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Why Dams Fail = Principal Failure Modes

Overtopping 38%
= Gate Failure to Open
= Hydrologcal Risks

Fourniation

Intermal eroshon [Fiping) 33% Pi QE ‘_ﬂ_ﬂf
- Embankmant, fowndation or
sbutmesnt B fadaon
Foundation 23%

—  Concrete Dam Stability [Sliding)

—  Embankment dam stability
Other 65%

= Gate fallure .
= Dperator ermor = P——
= Design erors
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Dams do fail - at a somewhat predictable rate
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Dam Break Cases around World (1911 - 2018)
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EXAMPLE 1: XE-PIAN DAM, LAOS (2018)

Xe-Pian Xe-Namnoy Dam
(Laos)

& Anapeu Province, Lacs

& Saddle Dam O [part of dam)
under construction
collspeed during rainstorms
Dam was 8m wide, 770m
long and 16 high designed
to help divert water around
» local reservour
Failled on Meoadey 23 July
2018
Damage
~ Lows of 36 live, 130 missing

EXAMPLE 2: OROVILLE DAM, USA (2017)

Fathire Mosde

> ¢ Comerete Sodbwary bmsled
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TIMELINE OF EVENTS:
Lase Orovdile hevval rams guscidy dus %o heavy rain
M o rew o fhwey partaty colsnves
Pl it chren ey oeeserate spelhary
€D Frimegeey sstbway reet Tarmes e s larse srides.
€D ONuaaia mrtas swmsuation ot 180000 fmogie
O Fows crsnced Aown Mats Spdiway hn leve drope

EXAMPLE 3: BRUMADINHO DAM, BRAZIL (2019)

Brazil
# Belo Horlzonte, Brazil

& 282-ft high of
mining/tailing dam

# Failed on 25 January,
2019 due to liquefaction
of mud stored behind
the dam

# Loss of 115 lives

32



Prosiding Seminar Nasional Hari Air Dunia bang, 27 April 202

 : 2621-7469

EXAMPLE 4: SHIH KANG DAM, TAIWAN (1999) .
F
: Y
T e T L -

- gy

r

Faslure Moce ;

Concrete fatiure due 10 st guske
Corthibuting F acturs
e ~ Large groune wurtaces dnplacement Qrolset
wme™ T, 3 J FITten ant 13U Surd
: C e : )

BSIP RATN 10 T N BTN OF SANITAL STUaE

The OOl cnthpate & Toaan. i Seplerdes 1599

EXAMPLE 5: TETON DAM, USA (1976)

Magret Mpang

mtrEuting Factoe

Large apon o et 3nd tusses
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DISASTER WAITING TO HAPPEN.....

e B

Can we
predict
them?7

Are we In
DANGER?7?

Contents

1. Introduction
2. CONSEQUENCES Understanding the Unique NATURE

of our Dams

3. Current Issues in Ageing Water
Infrastructure

4. State-of-the-art Technologies related to Water
Infrastructure

5. Conclusions
Resillant Dams for Safe Communities (@ & Ve =9
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Current Issues on Safety Management of Aging Dams
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Resllence
Recognizes
and Adapts

to ...

Changing Conditions
of Dam Safety

Rreslliant Dams for Safe Communities

..specific pathways of knowledge on CLIMATE CHANGE ..

fon S e rwten b e bu wheten Aim arbal Lea
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CLIMATE RESILIENCE PROGRAM

lntegrane & wordnate REINFORCE
non-cimagk and | WATER RISK

climatic forring trmass bews | MANAGEMENT
Build resilience or adapt e

to CC impacts

Make decuions on how
to use CC Wiormation
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uncertanties and

analyses to
Decmson Makery
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»« « PROJECTED CLIMATE CHANGE IMPACTS FOR MALAYSIA
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ACCOMODATING LARGER FLOODS

ADAPTING TO A LARGER FUTURE PMF
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DYNAMIC WATER AND
DISPATCH MANAGEMENT
SYSTEM (DWDM)
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Dam Breach Parameters
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Preparation of
Dam Break Flood Hazard Maps
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IMAGE ANNOTATION AT MASJID UBUDIAH KUALA KANGSAR
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MITIGATION
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Type) Imvrallacion of Watergate
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Tunnel Type:

N eceasily

 The updmed design fhood excesds the orgnal design flood
bazed an & 206 pear frequency Tlocd. and thus aien o mflow
of PMF happens. then lihs dam shall be overfliowesd

® Hy drologleal Safety

T

e

AharBer
P imnn o WL S R

Palembang, 27 April 2021

e-ISSN : 2621-7469

47




Prosiding Seminar Nasional Hari Air Dunia Palembang, 27 April 2021
e-ISSN : 2621-7469

L] I
= Tz mumwesre e B0 L belew M OFL GEL 187 Sl m mmocmhon esh Lbe coning spulbrey chemg PLF
= T brslbd s frwwhy dx dees e peierfeee far B of eopiag padie

= Tip et e 2 bncmmon o s meeprary gy oracrwe by cotmelenisg paaraple 1w geniopeal
rroclmadie armraral wul nebselic alern Ssl scEmmEr

= T dalor piie v ungaachy o dommsticasy o

@ Spructuie bl
& Einmpeney Spllaay
v Lrewmem G i fre e ) b——
= T Tl Topm Syl
v (i Bl (e [ L] S B0 @ A
w G [ DEA L 20 (= T Lo Lt

® Appurnimn Storres
v Bl L= ST ) § L m

+ e of Sl Demge Vaed 2 s
f Cmiy | 153 M1ED
* Comingisciom Fridl  2004-20080

BEKOK DAM, MALAYSIA UPGRADING PROJECT

Increase in dam storage from 32 million m* (MCM) to 70
million m? (MCM)
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DAM SAFETY
IN THE DIGITAL AGE

ADVANCED TECHNOLOGIES FOR DAM SAFETY MANAGEMENT
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Introduction - risk based safety management
* Advanced integrated dam safety management

From Seermrusne safery avValusnam 3 proSobiiace ritk management

o

Dam Safwty Paradigm Shit y
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MANAGEMENT FOR TEMENGOR DAM, MALAYSIA
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Risk model architecture I'F"r- ISAS

HYDRDLOGW SCENAND

Risk Analysis Approach

¢ lntegrating ol information on the dam and assess It safety sgainst currem dedign standaeds, following »
tollaborative spproach.
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for Dam Facilities
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v Real time
instrumentation data
collection

¥ Automation and
remote manitoring

¥ The usage of UAV
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Source: Dong Shin, 2019

Advanced inspection and monitoring technologie

* Various NDE technolegles to evaluate integrity of dams
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Advanced monitoring technologié

¢ Instalistion of resl-time ubligquilous intsgrity monitorng system
ER monasring vyctem Menti®y Deteritisd progresstee Ssmmspe

| — |
| |

Smart grouting based rehabilitation technois

* Devalopment of low pressure smant grouting technology

Revearn program mumsted m IR Tevsarsh grant frem MLTW
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Self healing type rehabilitation using

* Rehabliitations of embankmeant dams by bio clogging
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Using artificial intelligence to locate risky dams  , . .. . of the Columbia

Water Center auns to help

) T 7 oy 2 gde the process of repainng
2 RS or deconunissionmg these

dams. The team is pinpointing
the riskiest dams, nsing
climate models, GIS data, and
artificial intelligence to predict
tlse Iskehbood that ramfall will
overtop o dam anxd case
sigmificant downstreanm
damages to populstion and
cntical infrastuchity
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Water Accounting
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ECO-SHIFT. Holistic Transformation towards Water &
Environm Sustainabilit

Change?

By Zakd Ujng (2308

Putda gerricpaten
viharapris-
2.3 TR

Langat & Taman Pinggiran Sungsi, Sokayen 7, Bandar Baru

Bangi
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JPS MALAYSIA & DAERAH BATU PAHAT

MAJLIS BELIA DAERAH BATU PAHAT
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Palembang,
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Denai Sungai Kebangsaan Lembangan Sg Batu Pahat
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Socilo Survey
Social Media

Pospom bt Bhes Commrraion LAk € R v Purbopes

64



Prosiding Seminar Nasional Hari Air Dunia Palembang, 27 April 2021
e-ISSN : 2621-7469

Socilo Survey

Website Sustamnable Campus Of

LIVING WITH WATER INFRASTRUCTURES

Nsumabk Water lofrastiucture ()cw‘ovﬂh
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Conclusions

* BEST PRACTICES in WATER INFRASTRUCTURE Begin With RESILIENCE

+ Safety is o CORE VALUE of our Darmns Profession (Protect People, Property &
Enviranment)

* CURRENT ISSUES B STATE OF THE ART TECHNOLOGIES related to WATER
INFRASTRUCTURE SAFETY MAMNAGEMENT under CLIMATE CHANGE and AGING
DAMS

« TRADITIOMAL &pproach (Determimstic = good practices) to EMERGING Approach
(RIDK, PRRAA and Life Cycle Risk Assessment)

* GOVERNMENT SUPPORT or Political will & Financial Support and Societal Consensus

= Capacity building & R&D neads to be sccelerated to minimize the impact of ageing
dams

Raslliant Dams far Sate Communities (jy &5 Ve =w
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