PGSO LEARNING YOO

Climate Change Effects on
Geotechnical Structures

Part - 2

Important Notes

@ www.pigsolearning.com @ info@pigsolearning.com e +91 95107 52409


https://api.whatsapp.com/send?phone=919510752409&text=Hi%2C%0AWelcome%20to%20PIGSO%20LEARNING.%0AHow%20can%20we%20assist%20you.%F0%9F%91%8B

A0\ =

[ PIGSO LEARNING <7 (» (O

Recap of Part 1 (Already Published)

In Part 1, we discussed the fundamental concepts of coastal and offshore geotechnical
engineering, covering:

e Scope and Importance of Coastal and Offshore Geotechnical Engineering
* Marine and Coastal Soil Environment

 Site Investigation for Coastal and Offshore Projects

o Effective Stress in Marine Soils

e Wave, Current, and Environmental Loading

 Soil Behavior Under Cyclic and Dynamic Loading

e Offshore Foundation Systems

e Scour Around Offshore Foundations

* Subsea Pipelines and Cables

What We Will Cover in the Next Parts

[n the next parts, we will focus on advanced designh and long-term performance aspects,
including:

* Coastal Structures and Geotechnical Design
e Shoreline Erosion and Coastal Stability

e Consolidation and Settlement of Marine Soils
® Durability and Corrosion Considerations

* Climate Change and Offshore Geotechnics

e Codes, Standards, and Guidelines

* Modern Trends and Advanced Analysis

e Concluding Remarks
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9. Coastal and Offshore Geotechnical Structures

Sea-level rise and increased storm intensity affect coastal geotechnical systems.

Key impacts:
* Increased erosion and scour
e Higher groundwater levels
* Salinity-induced soil property changes

Affected structures:
e Seawalls and breakwaters
e Coastal embankments
e Offshore foundations
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Figure - Coastal and Offshore Geotechnical Structures, Source -
MDPI

@ www.pigsolearning.com @ info@pigsolearning.com e +91 95107 52409


https://api.whatsapp.com/send?phone=919510752409&text=Hi%2C%0AWelcome%20to%20PIGSO%20LEARNING.%0AHow%20can%20we%20assist%20you.%F0%9F%91%8B
https://www.sciencedirect.com/topics/materials-science/soil-mechanics
https://www.mdpi.com/2076-3263/14/2/37

() Picso Leanmine IOOO

10. Pavements and Transportation
Infrastructure

Climate change significantly impacts pavement subgrades.

Effects include:
* [ncreased moisture-induced weakening
* Thermal cracking
e Rutting due to soft subgrades

Geotechnical desigh must incorporate drainage improvement and resilient subgrade
design.

Figure - Pavements and Transportation Infrastructure,
Source - ET Infra
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11. Earth Dams, Embankments, and Levees

Climate variability affects the stability and safety of earth structures.

Major concerns:
e Overtopping due to extreme rainfall

* [nternal erosion and piping
* Rapid drawdown conditions

Seepage and stability analyses must consider future climate scenarios.
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Figure - Earth Dams, Source - Brainkart

e +91 95107 52409

@ www.pigsolearning.com @ info@pigsolearning.com


https://api.whatsapp.com/send?phone=919510752409&text=Hi%2C%0AWelcome%20to%20PIGSO%20LEARNING.%0AHow%20can%20we%20assist%20you.%F0%9F%91%8B
https://www.brainkart.com/

40\ =

LI -P'IGSOLEARNING <7 @ @

Struggling with errors or delays in PLAXIS? You're not
alone - and we've built a step-by-step way out.

Follow Us: in f

E—d
PIGSO LEARNING HOME LIVE TRAINING ~ PARTNERS »+ RESOURCES ~
] |

Master in Geotechnical Applications

PLAXIS Training Course Online

Get trained by Industry experts for the Plaxis 2D/3D software to perform complex

Geotechnical structural modeling and analysis work in this live online training course

WATCH PREVIEW

PIGSO LEARNING offers hands-on training on PLAXIS Software,
470+ engineers skilled with PLAXIS
We offer,

e Live online classes with experts (15+ years experience)

* Real project assignments & case studies

Downloadable materials + recorded sessions
* Professional certification to boost your career

Get More Info l
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12. Adaptation and Mitigation Strategies in
Geotechnical Design

Geotechnical engineers can enhance climate resilience through:

Improved drainage systems

e Conservative design parameters

e Ground improvement techniques

e Use of geosynthetics

* Monitoring and maintenance systems

Numerical modeling helps simulate long-term climate effects on soil behavior.

13. Role of Monitoring and Instrumentation

Climate-resilient geotechnical design relies on field data.

Monitoring tools:

* Piezometers

* Inclinometers

o Settlement gauges

* Remote sensing techniques

Monitoring allows early detection of climate-induced distress.
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14. Future Challenges and Research Directions

Emerging research areas include:

Unsaturated soil mechanics under climate loading
Coupled hydro-thermal-mechanical modeling

e Climate-informed design codes

Machine learning for climate risk prediction

15. Concluding Remarks

Climate change introduces new uncertainties into geotechnical engineering practice.
Understanding its effects on soil behavior and geotechnical structures is essential for
sustainable and resilient infrastructure. Integrating climate considerations into design,
analysis, and maintenance is now a fundamental responsibility of geotechnical
engineers.
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Reference Links

e |[PCC Climate Change Reports: https://www.ipcc.ch/

e FHWA - Climate Resilience in Geotechnical Engineering:

https://www.fhwa.dot.gov/

e Engineering LibreTexts - Geotechnical Engineering:

https://eng.libretexts.org/Bookshelves/Civil Engineering/Geotechnical Engin

eering
e US Army Corps - Climate Preparedness and Resilience:

https://www.usace.army.mil/

e NPTEL - Advanced Geotechnical Engineering: https://nptel.ac.in/
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Thanks for growing your skills with PIGSO LEARNING!

Follow us for more technical tips, expert insights, and real-
world geotechnical guidance.

Drop a comment if you like this post, and suggest topics you'd
like us to cover next.

Got feedback or want to connect? Wed love to hear from
you!

— Team PIGSO LEARNING

Connect with PIGSO LEARNING
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