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EXECUTIVE

SUMMARY

Container shipping is operating in an increasingly complex and demanding environment. Vessel sizes continue
to grow, container stacks are higher and cargo variability has intensified. At the same time, operators are under
pressure to maximize utilization, maintain schedule reliability and prevent cargo loss.

In this context, container lashing must be considered as more than a compliance-driven requirement. It is a
critical enabler of safe, efficient and predictable vessel operations. Traditional approaches, while effective in
establishing baseline safety margins, are increasingly challenged by the dynamic nature of modern trade and
vessel behavior.

This paper examines key industry trends shaping container securing practices and outlines the considerations
necessary to support a more adaptive, context-aware approach. It also highlights how evolving methodologies
and digital solutions are contributing to improved decision-making across vessel design, cargo planning and
voyage execution.

THE CHALLENGE OF

MODERN CONTAINER STOWAGE

Container stowage has always required balancing safety with operational efficiency. However, that balance is
becoming more difficult to maintain.

Larger vessels and higher on-deck stowage introduce increasingly complex load interactions within container
stacks. At the same time, operational variability including route changes, port omissions and evolving cargo
demands requires greater flexibility in planning and execution.

Conventional lashing methodologies have typically relied on generalized assumptions applied across entire
voyages. While practical, these approaches may not fully capture the variability of real operating conditions.
This can lead to overly conservative loading in some cases and insufficient insight into risk in others.

The central challenge for the industry is to maintain robust safety margins while improving the accuracy and
operational relevance of lashing assessments.

EVOLVING

TECHNICAL CONSIDERATIONS

Modern container stacks exhibit nonlinear behavior that is not fully represented in simplified analytical
approaches. Factors such as twistlock clearances, lashing rod elasticity, multiple securing points and lashing
bridge flexibility can significantly influence force distribution and stack performance.

In parallel, the industry’s understanding of cargo loss risk has advanced. Vessel motions, particularly excessive
rolling and parametric rolling, are now recognized as critical contributors to container loss events. As a result,
container securing must be evaluated not only from a structural standpoint, but also in relation to vessel
behavior and environmental conditions encountered during a voyage.

This shift underscores the need for more integrated approaches that combine structural analysis with
operational awareness.
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KEY CONSIDERATIONS FOR

THE INDUSTRY

Enhanced Analytical Fidelity

Improved modeling of container stack behavior is fundamental to modern lashing
assessment. Nonlinear analysis methods can better capture real force conditions,
supporting more precise safety margins and more informed stowage decisions.

Route-Specific Assessment

Voyage conditions vary across different trade routes and even between individual
legs of a service. Incorporating route-specific factors into lashing evaluation
enables a more precise alignment between securing requirements and expected
operating conditions.

Seasonal Variability

Environmental conditions change throughout the year, influencing vessel motions
and operational exposure. Accounting for seasonal variation can support more
tailored and context-sensitive stowage planning.

Short-Voyage Optimization

For shorter voyages, particularly those under 72 hours, improved weather
forecasting may enable more refined assessments of expected conditions.
This creates opportunities to apply differentiated lashing considerations
where appropriate.

Integration of Rolling Risk

Safe container securing must account for vessel motion in addition to structural
limits. Integrating roll-related risk into lashing assessment and operational
guidance enhances the industry’s ability to recognize and prevent situations which
might overstress the cargo system.

Operational Usability

Technical rigor alone is insufficient without practical applicability. Lashing
assessment tools must be intuitive, efficient and integrated into operational
workflows to support both onboard crews and shore-based planners.
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TOWARD AN

ADAPTIVE LASHING MODEL

These considerations point toward a more adaptive framework for container securing, integrating advanced
analysis with operational context and usability.

Such a model would include:

¢« Nonlinear representation of container stack behavior

¢ Incorporation of route- and section-specific conditions
« Consideration of seasonal environmental factors

¢ Refined approaches for short-duration voyages

Integration of vessel motion and rolling risk

Digital tools designed for real-time operational use

The objective is not simply to increase or decrease allowable limits, but to improve their relevance and
applicability through better data and contextual awareness.

INDUSTRY

IMPLICATIONS

The transition toward adaptive lashing methodologies has implications across the maritime value chain:
Operators may benefit from improved vessel utilization and more confident stowage planning

Crew members gain clearer insight for operational decision-making

Designers and software providers face increasing expectations for analytical fidelity and
system integration
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The broader industry moves toward more dynamic, data-informed safety frameworks
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SOLUTIONS
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The direction outlined in this paper is consistent with ongoing developments in ABS lashing methodologies and
tools. ABS has advanced container securing through the integration of nonlinear analysis techniques, route-
and season-sensitive evaluations, and operational guidance linked to vessel motion.

Technical Foundation

ABS Requirements for the Certification of
Container Securing Systems establishes a
nonlinear analytical basis that moves beyond
simplified formulas. This approach captures key
factors such as mixed lashing configurations,
multiple tiers, twistlock clearances, lashing rod
behavior and lashing bridge flexibility providing
a more representative assessment of modern
stack behavior and a stronger foundation for
both design and operations.

ABS Slash Onboard DLL
Application

Provides the Dynamic-Link Library (DLL)

of ABS Eagle Unified C-Lash for integration
into onboard lashing or loading software but
also as a lashing force solver for lashing gear
suppliers as well as shipowners.

ABS Eagle CRoll
Application

Designed for onboard use to help crew
members better understand the vessel’s
rolling behavior. By considering vessel-specific
roll motion characteristics together with
actual sea conditions. The ABS Eagle CRoll
Application provides the insight needed to
support informed decision-making to maintain
roll angles within predefined limits.

ABS Eagle C-Lash
Application

Translates this methodology into container
stack analysis. Designed for speed and
precision, it enables rapid evaluation of
large numbers of stacks and integrates with
onboard loading instruments. By accounting
for real-world variables, it supports more
accurate and operationally relevant lashing
assessments.

ABS Eagle CRoute
Application

Further operationalizes this approach by
enabling users to calculate lashing force
reduction factors based on defined routes
and short-voyage conditions, including
weather-informed scenarios under 72 hours.
By consolidating multiple inputs into a single
tool, it aligns advanced methodology with
practical voyage planning needs.

CLP-V(PARR) Notation

Extends this capability by incorporating
route-specific conditions and parametric roll
guidance. Rather than applying a single set
of assumptions across an entire voyage, it
enables reduction factors to reflect specific
routes, voyage segments, and seasonal
variations, supporting optimized stowage
while maintaining safety margins.
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ABS Eagle C-Lash
Application
delivers nonlinear
stack analysis

Rules
establish the
analytical foundation

CLP-V(PARR) INTEGRATED ABS Eagle S-Lash

Notation APPROACH 2:;:;?2;2

adds route- and . .
lashing rules in

condition-based logic Together, these elements form loading software
a cohesive framework.

ABS Eagle CRoute

ABS Eagle CRoll Application
Application introduces lashing
provides guidance on force reduction factor
a vessel’s roll behavior calculation in daily

operations .

This approach reflects a broader industry shift from static compliance models toward
adaptive, decision-support frameworks that align with modern vessel operations.
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CONCLUSION

Container lashing is evolving into a strategic component of safe and efficient maritime operations. As vessel
size, cargo complexity and operational variability increase, traditional approaches must be augmented with
more advanced, context-aware methodologies.

A more adaptive model supported by robust analysis, operational insight, and practical digital tools
offers a path forward. By enhancing the quality of lashing assessments and aligning them more closely
with geographic and season-specific conditions, the industry can strengthen both safety outcomes and
operational performance.

Ready to speak with a member
of the ABS team about how we

can support lashing for your
containerships?

Email ABSMarine@eagle.org or
visit www.eagle.org/lashing.
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