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Vibracoring is a widely applied technique in marine,
estuarine, and freshwater investigations for acquiring
continuous sediment cores while preserving /in situ
stratigraphy. These sediment profiles record both natural
depositional processes and anthropogenic disturbances,
such as dredging, disposal activities, and infrastructure
development. Recovering intact, depth-resolved

profiles is essential for geochemical characterization,
geotechnical assessment, and contaminant delineation.

Principles of Vibracore Operation

Vibracoring employs high-frequency vertical oscillations
generated by counter-rotating electric motors mounted
on the core head assembly. The vibration reduces

shear resistance along the sediment—barrel interface,
facilitating downward penetration while minimizing
internal distortion. Because the method is non-rotational,
sedimentary laminations remain largely intact.

Standard environmental programs commonly use 4-in.
aluminum barrels capable of achieving penetration
depths exceeding 10 m (30-40 ft), depending on
sediment strength, porewater content, and energy
transfer. The technique is most effective in fine-grained,
water-saturated sediments, such as estuarine muds,
deltaic deposits, and reservoir silts, with efficiency
decreasing in coarse or consolidated materials.

Stratigraphic Integrity and Sampling
Limitations

'Alihough vibracoring is designed to preserve sediment

- structure, several mechanical processes can compromise

Rodding (under-recovery) occurs when sediment
compacts inside the barrel and stops ascending while the
barrel continues to penetrate. This creates a discrepancy
between penetration depth and recovered length:

- Penetration (P): total depth the barrel tip advances
into the sediment

« Recovery (R): length of sediment that rises inside the
barrel.

Pumping (over-recovery) is associated with suction
from the check valve during sampling. In lo w-strength
sediments, excess suction or expansion of soft material
entering the tube can cause the recovered length to
exceed the actual penetration depth (Figure 1). These
effects complicate depth normalization and can distort
contaminant concentration profiles.

Additional factors such as elastic rebound, barrel wall
friction, and pressure changes can influence internal
deformation and must be considered when interpreting
stratigraphy.

Figure 1: Conceptual
illustration of pumping
(over-recovery) by which
the upper interval is
over-represented in the
core barrel and the lower
. interval is absent. Excess
2| DO OO suction or expansion of
L e soft material entering
the tube can cause
the recovered length
to exceed the actual
penetration depth.
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Real-Time Monitoring to Improve Data Quality

To address uncertainty associated with rodding, pumping, and expansion, a dual-sonar monitoring system known as the
Vibracore Recovery Monitoring System (VRMS) has been developed. The system integrates sonar in two ways:

« Internal sonar, which records the height of sediment entering the barrel
- External sonar, which records penetration depth into the sediment bed.
The relationship between penetration and recovery is expressed as follows:
A () =P(t) - R(t)
Interpretation of A(t):
« A =0 = representative recovery
« A>0 =»rodding or compaction (under-recovery)
« A <0 =» pumping or expansion (over-recovery)

Significant divergence between P(t) and R(t) indicates mechanical issues affecting core integrity. Although VRMS does not
allow real-time changes to the ongoing coring process, it provides a post-event diagnostic record showing where sediment
actually entered the barrel (Figure 2). This enables the sampling team to confirm whether material corresponds to the
intended depth interval and to refine technique, barrel placement, or vibration time on subsequent attempts.
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Figure 2: Comparisons of readings from the internal sonar to those from the external sonar provide real time information about sediment recovery.
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Clarification on System Capabilities

VRMS is most valuable in understanding how the core
behaved during collection and in reconstructing the true
depth origin of recovered material. This capability is
especially important for the following activities:

- Contaminant delineation, where accurate depth
boundaries govern remedial design

- Stratigraphic interpretation, where mixing or
distortion may obscure depositional contacts

- Repeat attempts, where operators adjust technique
to improve sample integrity.

VRMS therefore improves depth attribution accuracy,
strengthens data defensibility, and reduces uncertainty
inherent in traditional vibracoring where recovery and
penetration must be inferred after retrieval.

Benefits for Remediation Projects

In contaminated sediment investigations, vertical
accuracy is critical. Misidentifying the depth of
contamination can alter:

- Estimated removal volumes
- Dredge cut design
« Risk characterization

- Engineering controls

By pairing penetration and recovery data, VRMS

helps ensure that recovered sediment corresponds

to the correct depth interval, improving stratigraphic
interpretation and contaminant profiling. This depth-
resolved information directly supports remedial boundary
decisions and regulatory compliance.

Field Deployment Platforms
and Positioning Systems

Vibracoring requires stable platforms capable of
supporting vertical loads associated with long core
barrels. Common platforms include shallow-draft pontoon
vessels, barge-mounted A-frames, and Bristol Bay—

style vessels (Figure 3). Platform selection depends on
bathymetry, hydrodynamic conditions, site access, and
logistical constraints.

Accurate vertical alignment and station holding are
maintained using dynamic-positioning motors, three-point

Figure 3: Integral’s Bristol Bay vessel DW Hood is stationed in Long Beach, CA.

anchoring systems, or spuds. Limiting lateral movement
prevents off-axis penetration, which can introduce shear,
affect core geometry, and/or bias recovery.

Applications and Data Interpretation

High-quality vibracores provide continuous records of
lithology, contaminant stratification, accumulation history,
and geotechnical properties, such as undrained shear
strength and bulk density. These data support a variety of
environmental and engineering activities:

» Dredging and sediment management
- Delineation of contamination depth intervals

- Evaluation of sediment suitability for restoration
projects

« Geotechnical assessments for waterfront structures.

Interpretation integrates VRMS data, lithologic logging,
laboratory analyses (grain size, metals, organics, total
organic carbon), and precise geospatial positioning to
reconstruct depth-corrected environmental profiles.

Conclusion

Vibracoring remains a foundational technique for
obtaining continuous, minimally disturbed sediment cores
in aquatic environments. Although mechanical limitations
can introduce uncertainty, the use of monitoring systems
such as VRMS improves depth fidelity and enhances
scientific defensibility. Combined with appropriate field
platforms, controlled penetration geometry, and rigorous
analytical procedures, vibracoring provides a robust data
set for environmental and geotechnical decision-making.




