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~ 80% Population
in Moderate to Severe Earthquake 
Zones

1967 Koyna Earthquake
~ MMI: VIII
~ PGA: 0.63g

1993 Killari Earthquake
~ MMI: VIII +
~ PGA: 0.50g

Surprise Earthquakes 

~ 50,000 lives lost since 1988 

A Hard Truth

“Earthquake response cannot depend on courage alone; 
it must rest on doctrine, discipline, coordination and 

engineering judgment.”



Gujarat Earthquake



Nepal Earthquake



Mexico Earthquake



Turkey EQ 2023 : Mansory BuildingS



Turkey EQ 2023 : Historic Structures



Turkey EQ 2023: RC  Building  



Turkey EQ 2023 : Precast  Building  



Prefab Buildings



➢ Inadequate connection
➢ Insufficient seating and anchorage of roof panels
➢ Lack of floor-diaphragm action

Bhuj Earthquake: Precast Buildings



Turkey EQ 2023 : Bridge and Tunnels



Turkey EQ 2023 :  Lifelines



Turkey EQ 2023 : Lifelines



Taiwan Earthquake: Dams



Taiwan Earthquake, 1999

Power Sub-Station 



Taiwan Earthquake, 1999

Communication Tower 



Railway Network 

“Earthquakes don’t kill; vulnerable systems and overwhelmed response do.”

Calls for Coordinated System



Comparision Of 1999 & 2024 Eq. : Taiwan

“Same earthquake intensity—but different outcomes.”



Recovery Transition PlanningRapid Life-Safety & Collapsed 
Structure Assessment

Unified Incident CommandSituation Awareness

Pillars of Effective Earthquake Response



Golden 24 Hours:  What Matters Most

if unsafe surroundings- Do not proceed if scene is not secured

Scene Control

•Establish perimeter (minimum 1.5 × building height) 

• Identify secondary hazards: fire, gas leak, electricity - live wires, 
landslide risk 

•Coordinate with Incident Commander

Situational Awareness

•Type of hazard: Earthquake / Landslide / Urban Fire 

•Time since event (aftershocks/fire duration critical) 

•Occupancy estimate (trapped persons?)

• Save Lives

• Stabilize Hazards

• Restore Command & 
Communication

• Rapid Building Safety 
Tagging

• Prioritize Search & 
Rescue 



Damage Tagging System  

No visible structural 
distress

Minor non-structural 
cracks

GREEN
(SAFE – Normal Entry)

Severe structural damage

Collapse Likely or 
ongoing

RED
(UNSAFE – No Entry)

Pancake Collapse

Lean-to Voids

BLACK
(UNSAFE – No Entry)

Local damage but stable 
load path

Falling hazards present

YELLOW
(RESTRICTED-

Controlled Entry)

“Needs Integration of Engineers into Rescue Decisions”



Typical Damage Patterns : Masonry Building

Corner 

failure

Inclined cracking 

above lintels

Out-of-plane 

failure of walls

Collapsed

parapet

Collapsed roof

Wall vertical 

crack

Out-of-plane 

failure at mid-

length of long 

walls

Beams near to 

fall down

Wall inclined cracking

Vertical crack at corner 

due to wall rocking



Collapse Types

Vertical 
Multi-storey

Failure

PANCAKE 
COLLAPSE

Leaning-
Wall-over-

roof 
structure

LEAN TO 
COLLAPSE

Central roof 
fall with side 

walls 
standing

V-SHAPE 
COLLAPSE

SOFT-STOREY-
COLLAPSE

PARTIAL 
COLLAPSE

Failure at 
weak open 

ground level

Section of 
Building 
collapsed



Rapid Visual Structural Assessment

Global Stability Check

•Building tilted / leaning?

•Partial collapse observed?

•Foundation settlement / ground
cracks?

•Adjacent building impact
(pounding)?

Critical Structural Elements

•Columns: crushed / cracked /
buckled?

•Beams: sagging / cracked?

•Beam-column joints damaged?

•Slab failure - collapsed or separated?

Non-Structural Hazards

•Falling debris (parapets, glass, 
cladding)? 

•Staircase damaged (egress risk)?

•Heavy contents unstable? 



Shoring Basics (Temporary Support)

Vertical shoring(under 
slabs/beams)

Cross bracing (improves 
stability)

Strutting/Raking shores 
(against walls/ columns)

Walls shoring for out of 
plane walls



Simple Field Tools 



Special Conditions



Complex Collapses: Response Challenges



Complex Collapses: Response Challenges



Strengthening Priorities For India

Risk

1 Engineer-led Rapid Structural Assessment Teams

✓ Embed engineers with NDRF/SDRF.

2 National Collapsed Structure Response Protocol

✓ Dedicated doctrine.

3 State-Level USAR Capability Enhancement

✓ Move beyond debris rescue.

4 Building Safety Tagging System for India

✓ Standard post-earthquake tagging.

5 Scenario-Based Multi-Agency Earthquake Drills

✓ Not table-top only — full-scale.

Response Technology 
Multipliers

✓ Drones 

✓ Search cameras 

✓ Acoustic sensors 

✓ Damage mapping 

✓ AI-enabled rapid 

screening 

“Technology Supports Judgement, It does not replace Command.”



Thank you!

©energyswaraj.org

“Resilient nations are defined not by avoiding earthquakes, 
but by responding effectively when the ground shakes.”

•“First 72 hours define outcomes.” 

•“Preparedness is response in advance.” 

•“Complex collapse demands specialized response.” 

•“Engineering judgment must be embedded in rescue.” 

•“Move from heroic response to institutionalized systems.” 

Closing Thoughts … 
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Grateful 
• Dr. Hari Om Gandhi, DIG (Trg), HQ NDRF

•Organizer : National Disaster Response Force

•Government of India 

– Ministry of Home Affairs 

– Ministry of External Affairs

– National Disaster Management Authority 

– CSIR CBRI

Iternet for Clipart
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Thank you!
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Jai   Hind!!
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