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Dam Engineering

Planning
Designing
Constructing
Maintaining
Retrofitting
Decommissioning

No single Institute has critical number of subject experts
Continued dependence on foreign experts

| e

Education

Dam Safety

Site-Specific Hazard Assessment

Dynamic Decision Making to Operate Dams at times
Sustained Field Investigations

Dam Instrumentation, Monitoring & Aging Analysis
Dam Break Analysis

Disaster Management

Surveillance and Protection

No system in place for assessing Dam Safety

Need a system with Dam Owners to build
technical competence of its Engineers

Continuing Education




FACT

Dam Studies

State-of-the-Art Technical Software
Calibration with Field Investigations
Scaled Model Laboratory Investigations
Sedimentation

Structural Distress

Safety Standards

No major and comprehensive studies undertaken yet

Need a holistic effort
to study key aspects of Dam Engineering

R&D

FACT

Dam Safety
Standards and Guidelines

Indian Standards revised long back

CWC guidelines only on limited aspects
No major dam has undergone the safety evaluation
as per these Guidelines

Need dynamic and periodic revision by

the Standards bodies
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Dam Safety Assessment

Certify safety of ~5,500 Significant Dams every 5 years
(~3 dams per day)
with limited available
Technically Competent Hands
Advanced technical tools

Compliance with safety requirements not demonstrated

Need comprehensive plan to comply with
the Dam Safety Act, 2021

Compliance

Dam Status

~5,500 Dams in 28 States & Union Territories in India
Documentation of Dam Safety

Current Status Reports

Review of Status Reports

Health Monitoring

Decision Making and Technical Interventions
Master Dashboards at Dam Owners and CWC

No comprehensive repository available on Dams of India

FACT

Need a formal IT plan

to manage the Dams with objectivity

Coordination
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Dam Failures and Accidents

Dam Safety an involved technical and specialized subject

Lessons learnt from losses should be a benchmark for
all Dam Owners and Dam Engineers

No Dam Failure technical documented & disseminated publicly

e

Experience

Assessment & Retrofit
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Cracking Response
Failure Mechanism: -
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Potential Failure Modes
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and Internal ) T
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and Site

Summary

Potential Failure Modes

Communicate
Study

Learn
Disseminate
Correct

Failures and Accidents
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Koyna Dam
Mode Shapes

; Analy{ftal Studies

L Nonlmear Dynamlc T|me Hlstory Analysis

FIELD Experim qtal lnvestlgatlon results as inputs
LABORATORY Experimental Investigation results to valldate Analytical Studies

Structural Safety Evaluation
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15
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Dynamic Characteristics
Tuning of Analytical Models

Field Experimental Studies

3

Two-dimensional dam sI_.icef‘:mod'els (S_;éled d.dwn)"'-"'.
Validating results of #nalytical Studies

Dynamic Shake Table Testing

Lab. Experimental Studies
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The 3 Errors

Concept
Execution
Intention

Dam Safety Act, 2021
Expectations
Penal Provisions

Assessment and Retrofit
3rd Party Peer Review of
Professional CE Services
based on Standards and
International Documents

Competent Engineers
Capacity Development
(New Graduates and Continuing Education)

Dam Safety Act, 2021

o
i

LB
The Gaectte of Judia

Safety

—Act,
2021

Education

Graduates and Practitioners: Good Practices

Assessment & Retrofit

Investigations, Inferences, and Interventions

Sa%é_ty Culture

Communities and Commitment
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Earth
Science

Dam Safety
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Time

Vulnerability

Levels
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Failure of a Dam —
Failure of Structure or Operation
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Only comparable to a “Nuclear Disaster”
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Prioritisation of Existing Dams
High Risk Dams

Medium Risk Dams
Low Risk Dams

Retrofit

Retrofit
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Retrofit

Retrofit
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New Dams
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| Dam Safety
' Act, 2021

Historic Legislation
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Education

Safety

Practice

Policy
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E.ducat.ion__ J  Safety Practice
Skilled
s Contractors
? New Continuing
duca Technology Education
Vo Full Scale Retrofit

Safety
_Standards

Academia Industry

> Build
competency
all along

Structural Safety Audit

Phased Progress
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Policy

Guidelines

Competent
Engineers

-] Indep. Peer

Review

Risk
Indexing

Dam Safety
Act, 2021
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i ntermediate
Capacity » Dam Safety
Development ' Checks

Basic
Dam Safety
Checks

Sound Knowledge
=! Vast Experience

B g o

arner

R

V

responsible for
_ Quality Control

Independent Dam Safety Technical Expert Review Panel

Objectivity
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Field Tests on Dams

Dynamic Characteristics
Natural Periods
Natural Mode Shapes
Damping at Natural Periods

e S
Laboratory Scale-Model Tests
Specimen of up 1:100 - 1:50 scale

Verify analytical results

Build Test Capabilities
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Details

AR
Mechanistic

Experience
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7 Subject Verticals:

Hydrological Sa'féty

Geological & Geophysical

* Structural & Geotechnical*Safety

Mechanical Safety

Electrical Safety
Secutity
People, Bio-Life 8& Env. Safety

Collective & individual behaviour,
which ensure'that issues related to

Safety Culture
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Owner
Designer
Contractor
Supetvisor
Engineer
Maintainer
Retrofitter

Safety Culture
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Dedicated Officer & Staff |
to Mainstream
Dam Safety Act, 2021

Safety Culture
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Behaviolir), "'

Design sé% Construction

360° Education

Employment

College

c

Dam Engineers

Competence Development
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Safety Assessment
Analytical Studies
In-Situ Field Assessment of Dynamic Characteristics
Laboratory Experimental Studies

Retrofitting
Documentation
Preparation of Manuals

| Dam Engineers

Competence Development

Degree Programs
4-year B.Tech. : Introduction to Dam Engineering
2-year M.Tech. : Structural Safety Assessment of Dams
4-year Ph.D. : Earthquake Performance Assessment of Dams

Sensitisation Programs
1-2 week Short Courses

Dam Engineers

Competence Development

6/17/2022
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Undertake Decommissioning

Dam Safety timeline for EXISTING Dams...

A Lifelong Crusade...
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3
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"
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5 Elements of Nature

Demonstrate Safety
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Dam
Engineering

Art in Engineering

w Teliang

Get into action...
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Hard work...
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Dam Safety in India

The Dream...

Grateful

e Ministry of Jal Shakti, Government of India
— Hon’ble Minister of Jal Shakti
* Shri Gajendra Singh Shekhawat Sahab
— Hon’ble Ministers of State

— Officers
e Secretary Shri Pankaj Kumar
 Additional Secretary Smt. Debashree Mukherjee
e Joint Secretary Shri Sanjay Awasthi
¢ Chairman, CWC Shri R. K. Gupta

— Colleagues of CWC

e Hon’ble Ministers
of State Governments

Clipart and Photos from Internet
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Thank you!!

Jai Hind !
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_
_

Jai Hind !!
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