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Containers sit on top of each other in self locking sockets. Severa! containers stacked i
i this way behave like a column. Lashing rods are fitted from deck/lashing bridge to
containers one or two tiers above 1o secure thase column stacks in place. Botiom most
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Schematic layout for containers fitted with SMARTLashing system
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Sensors and specific fitting arvangements
Suitable sensors are identified and fitted as per
specific arrangement.
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Fuitial veferencing
Lashing gears are tightened A e O N
at start of jowmey.
Tmitial tightenine as per guideline. Reading Jocked as reference.
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Data collection and filtering
Sensor provides strain data at desived
frequency {up to 1Hz possible)
intermittent changes in sirain
caused by movement of ship
is ignored

\

densification of leose/tipht rods
System looks out for sustained
and gradual changes in sirain
vs reference values
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Alers
When change 1o strain exceedy
: user defined threshold valie &
- alert decision is made
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AMisigation
Crew re-tightens lashing geari-®
before safety Bonit is reached
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Schematic design and cable layout for lashing monitoring system
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Containers fitted
with
SMARTLashing
sensors {1 : :
,,,,,,,,,,,,,,,,,,,, ) (} Optical fiber backbone Interragetor unit {5) connects to
{4} has several splines all sensor through a single fiber
each connectingto & cable with mubtiple strands. Can
SMARTLashing sensor include up to 1000 sensors
Outermost and -
stacks with ! Connector
highest loads (3)
are selected to : §
b fitted with H
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Optical fiber backhoneld

Systam architecture and components
1. FBG fitted lashing rod ~ SMARTLashing rods
2. Cables for connecting SMARTLashing rods
3. Connectors
4. Optical fiber back bone running across the ship
5. interrogator unit
6. Monitor and software system for dashboard and alerts

Monitor and Software system {6}

SMARTLashing system architecturs diagram
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