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• Introduction to Project
• Loadings as per Eurocode
• Design of Monopile
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OVERVIEW OF THE PROJECT
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• Project Name:     Greater Male Connectivity- Male to 
Thilafushi Link Project                           

• Project Length: 6.73 km

• Construction Cost: 4400 cr

• Completion Period: 32 months

• Owner: Ministry of National Planning, Housing and 
Infrastructure, Government of Maldives

• Contractor: AFCONS Infrastructure Ltd

• Design Consultant: AECOM and Tech Tangent Solutions 
Pvt. Ltd.

• Independent Engineer :   SYSTRA
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Location Details
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Module to be designed
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Module to be designed
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Module to be designed
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Longitudinal Elevation 
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Module to be designed

1. Superstructure Monolithic with Intermediate Two Piers. 

2. Bearings are provided at end pier and Abutment location.

3. 2.5m dia Monopile at Pier Location, 4 Nos-1.5m Piles at Abutment location
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Cross Section 
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1. Precast Segmental Post-Tensioned Box Girder with continuous superstructure.

2. RCC Voided Deck Slab (To be designed)
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Span Arrangement – Midas Model
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Line Model (Midas) Cross sectional View (Midas)



Tech TANGENT Solutions Pvt. Ltd.

Material Characteristics and Cover Requirements
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• Material Characteristics

1. Pile, Pile cap, Pier/Abutment  - C40

2. Superstructure - C45

3. Reinforcement - Fe550D

• Cover Requirements

1. Pile, Pile cap, Pier/Abutment  - 75mm

2. For Piles in Splash zone - 99mm

3. Superstructure - 55mm
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LOADS
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1. DL

2. SIDL

3. Live Loads

4. Seismic

5. Temperature 

6. Wind

7. Tsunami Loads

8. Water Current

9. Ship Impact
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Eurocode
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• EN 1991-2-2003 (For LL)

• EN 1991-1-4-2005   (For wind)

• EN 1991-1-5-2003 (For Temp.)

• EN 1992-1-1-2004 (For Pile/Pier design)

• ASCE 7-16 Supplements-(For Tsunami)
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Live Loads
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1. Load Model 1
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2. Load Model 2
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3. Load Model 3 -  Special Vehicles
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3. Load Model 3 -  Special Vehicles
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4. Load Model 4 -  Crowd Loading
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Distributed load of 5 kN/m2
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Moving Load Combinations
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Group 1 a
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Group 1 b
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Group 2
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Group 3

24



Tech TANGENT Solutions Pvt. Ltd.

Group 4
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Group 5
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BRAKING LOADS
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1. Braking Load for LM 1
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BRAKING LOADS
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2. Braking Load for SPV
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Live Load Surcharge
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Uniform Temperature Load
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Uniform Temperature Load
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Differential Temperature Load
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Seismic Load
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• Type of Ground – Type C ( Depends on SPT values)

• Type of Response Spectra – Type 1 ( Depends on Surface Wave Magnitude)
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Seismic Load
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Geotechnical Data
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Seismic Load
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• Get the Values of S, Tb, Tc and Td



Tech TANGENT Solutions Pvt. Ltd.

Seismic Load

36



Tech TANGENT Solutions Pvt. Ltd.

Seismic Load
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• Fig :  Midas Window for Plotting Seismic Curve
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Seismic Load
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• Fig :  Midas Window showing Seismic Curve
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Wind Load
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• Basic Wind Speed - 27.7 m/s

• Height of the Deck from MSL - 8m

• Drag coefficient – 1.3             (Fig. 8.3 EN 1991-1-4:2005)

• Exposure coefficient – 2.9    (Fig. NA.7, BS-EN 1991-1-4:2005)
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Ship Imapct
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Ship Imapct
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Tsunami Load
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Tsunami Load- Point of Application
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POA 1

POA 2
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Soil Structure Interaction 
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Need of Soil Structure Interaction / P-Y curves
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◼ Structure becomes more Rigid

◼ Time Period Decreases

◼ Seismic Forces Increases

◼ Structure becomes more Flexible

◼ Time Period Increases

◼ Seismic Forces Decreases
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P-Y Curves (Load – Deformation curve)
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P-Y curve for Massive Rock 
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P-Y Curves
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P-Y curve for Soft Clay
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P-Y Curves
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P-Y curve for Liquified Sands
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Monopile Foundation
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• A foundation consisting of a 
single, generally large-
diameter, structural element
that supports the entire load of 
a large above-surface 
structure.

https://www.wordsense.eu/foundation/
https://www.wordsense.eu/diameter/
https://www.wordsense.eu/structural/
https://www.wordsense.eu/element/
https://www.wordsense.eu/load/
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Advantages - Monopile Foundation
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• Less space is required for construction

• Reduction in Number of Piles 

• Less Construction Time

• No Differential settlement

• More Clearance for Navigational Spans

• In Mumbai Coastal road project 
number of piles has come down to 
176 from 704 due to the introduction 
of Monopile system
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Monopile Foundation
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Fig : Liquifaction Effect
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Design of Monopile Foundation
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Design of Monopile
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Design of Monopile
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Design of Monopile

55



Tech TANGENT Solutions Pvt. Ltd.

Design of Monopile
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THANK YOU
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