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Site Investigation Techniques

Site investigation techniques play a crucial role in offshore geotechnical engineering as they provide
essential information about the seabed conditions and soil properties. These techniques help engineers
make informed decisions during the design and construction of offshore structures such as oil platforms,
wind turbines, and subsea pipelines. In this course, you will learn about the various site investigation
techniques used in offshore geotechnical engineering and how they are applied to different projects.

Key Terms and Vocabulary

1. Geotechnical Engineering: Geotechnical engineering is a branch of civil engineering that focuses on the
behavior of earth materials, such as soil and rock, and their interaction with man-made structures.

2. Offshore Structures: Offshore structures are man-made structures built in the ocean, typically for oil and
gas exploration, renewable energy generation, or marine transportation.

3. Site Investigation: Site investigation is the process of collecting data about the subsurface conditions at a
specific location to assess its suitability for construction or other activities.

4. Seabed: The seabed, also known as the seafloor or ocean floor, is the bottom of the ocean or a body of
water.

5. Soil Properties: Soil properties refer to the characteristics of soil, such as composition, density,
permeability, and strength, which influence its behavior under different loading conditions.

6. Subsea Pipelines: Subsea pipelines are pipelines laid on the seabed to transport oil, gas, or other fluids
between offshore platforms or from offshore installations to onshore facilities.

7. Wind Turbines: Wind turbines are devices that convert wind energy into electricity by using the kinetic
energy of the wind to rotate a rotor connected to a generator.

Common Site Investigation Techniques

1. Geophysical Surveys: Geophysical surveys involve the use of remote sensing techniques, such as seismic
reflection, side-scan sonar, and marine magnetometry, to image the subsurface and identify geological
features.

2. Core Sampling: Core sampling is a method of collecting soil and rock samples from the seabed using a
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hollow tube or coring device, which preserves the layers and structure of the sample for analysis.

3. Cone Penetration Testing (CPT): Cone penetration testing involves pushing a cone-shaped probe into the
seabed at a constant rate to measure the resistance of the soil and obtain information about its strength
and compressibility.

4. Pressuremeter Testing: Pressuremeter testing is a method of measuring the in-situ stress-strain
characteristics of soil by applying pressure to a cylindrical probe inserted into the ground and recording the
resulting deformation.

5. Seismic Refraction Testing: Seismic refraction testing uses seismic waves to determine the velocity of
sound in the soil layers, which can be used to estimate the soil properties and depth of bedrock.

6. Remotely Operated Vehicles (ROVs): ROVs are unmanned underwater vehicles equipped with cameras,
sensors, and sampling devices that can be used to inspect the seabed and collect samples in deep water or
hazardous environments.

7. Grab Sampling: Grab sampling involves using a grab sampler to collect sediment samples from the
seabed, which can be analyzed to determine the grain size, composition, and contamination levels of the
soil.

Practical Applications

1. Offshore Platform Design: Site investigation techniques are essential for designing offshore platforms that
can withstand the harsh environmental conditions and seabed conditions, ensuring the safety and stability
of the structure.

2. Subsea Cable Installation: Site investigation helps identify suitable routes for laying subsea cables and
assess the seabed conditions to ensure the cables are securely installed and protected from damage.

3. Wind Farm Development: Site investigation is critical for selecting the optimal locations for wind farms
based on wind conditions, seabed stability, and environmental impact assessments.

4. Pipeline Routing: Site investigation techniques are used to survey the seabed and identify the best route
for laying pipelines to minimize environmental impact, avoid hazards, and optimize the efficiency of the
pipeline network.

5. Oil and Gas Exploration: Site investigation is crucial for assessing the geotechnical properties of the
seabed in oil and gas exploration projects to determine the feasibility of drilling and installing offshore rigs.

Challenges and Considerations

1. Deepwater Conditions: Site investigation in deepwater environments presents challenges such as limited
access, high pressure, and extreme temperatures, requiring specialized equipment and techniques.
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2. Seabed Characterization: Understanding the complex geology and variability of the seabed is essential for
accurate site investigation and geotechnical analysis to avoid unexpected soil conditions.

3. Data Interpretation: Interpreting site investigation data requires expertise in geotechnical engineering
and geophysics to assess the soil properties, risks, and design parameters for offshore structures.

4. Environmental Impact: Site investigation must consider the environmental impact of offshore activities on
marine ecosystems, water quality, and protected species to minimize disturbances and comply with
regulations.

5. Safety and Risk Management: Ensuring the safety of personnel and equipment during site investigation is
crucial, as offshore operations involve risks such as equipment failure, adverse weather conditions, and
underwater hazards.

Conclusion

In conclusion, site investigation techniques are essential for offshore geotechnical engineering to gather
accurate data about the seabed conditions and soil properties for designing and constructing offshore
structures. By using a combination of geophysical surveys, core sampling, cone penetration testing, and
other methods, engineers can assess the feasibility, stability, and environmental impact of offshore projects.
Understanding the key terms and vocabulary related to site investigation techniques is crucial for
successfully completing the Executive Certificate in Offshore Geotechnical Engineering and applying this
knowledge to real-world projects.
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