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UNIT-1 Container Types
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Containers revolutionized the transportation industry by providing a more efficient, secure, and cost-effective way to transport goods across long distances. They enable shippers to pack and transport goods in a standardized way, which makes it easier to load and unload cargo, reduces the risk of damage or loss, and allows for faster and more reliable transportation.

container

Containers are large standardized shipping boxes or units that are used to transport goods and cargo around the world by sea, rail, or road. They are designed to fit into different modes of transportation such as cargo ships, trains, and trucks, and can be easily transferred from one mode of transport to another without unloading and reloading the cargo.

Containers are typically made of steel or aluminum and are available in a variety of sizes and types to meet different cargo and transportation requirements. They are usually rectangular in shape, have a hinged door for loading and unloading cargo, and can be sealed to protect the contents from theft, damage, or environmental factors.

Types of container

What are the  Dry cargo type ?

Dry cargo refers to goods that are shipped in bulk, typically unpackaged and without any special handling requirements. There are several types of dry cargo, including:

	Bulk cargo: This refers to commodities that are shipped in large quantities, such as coal, grain, ore, and cement. These materials are typically loaded and unloaded using specialized equipment, such as cranes and conveyor belts.

	Containerized cargo: This refers to goods that are packed in containers and shipped on container ships. Containerized cargo can include a wide range of products, from electronics and textiles to furniture and machinery.

	General cargo: This refers to goods that are packaged and shipped in boxes, crates, or other containers. General cargo can include anything from clothing and consumer goods to automotive parts and machinery.

	Project cargo: This refers to oversized or heavy items that require special handling and transport, such as industrial equipment, turbines, and large machinery. Project cargo is typically shipped on specialized vessels, such as heavy lift ships.


What are the Bulk container ?

Bulk containers are large containers used for the transportation and storage of bulk goods, such as liquids, powders, and granular materials. These containers are designed to handle large quantities of goods in a single shipment, which helps reduce transportation costs and environmental impact compared to smaller, individual packaging.

Bulk containers come in various sizes and types, such as drums, totes, intermediate bulk containers (IBCs), and flexitanks. Drums are typically used for liquids and powders, while IBCs and totes are commonly used for granular materials such as grains or chemicals. Flexitanks are large, flexible bags that can be fitted into a standard shipping container, allowing for easy transportation of liquids in large quantities.

Overall, bulk containers are a cost-effective and efficient solution for transporting and storing bulk goods, and they play an important role in many industries, including agriculture, chemical manufacturing, and oil and gas. 

Bulk containers are large, reusable containers that are designed for the storage, transport, and handling of bulk quantities of goods or materials. They are often made of durable materials such as steel or plastic, and they can be used for a wide range of purposes, including the storage and transportation of liquids, powders, and solid materials.

Some common types of bulk containers include:

	Intermediate bulk containers (IBCs): These are large containers, typically made of plastic or steel, that can hold between 500 and 1,000 liters of liquid or granular materials.


	Flexitanks: These are flexible, collapsible containers that can be used to transport liquids, such as oils or chemicals, in bulk quantities.

	FIBC (Flexible Intermediate Bulk Containers): These are large, flexible bags made of woven polypropylene fabric, which are designed to hold and transport dry, flowable products in bulk.

	ISO tanks: These are large, cylindrical tanks that are designed to transport liquids or gases in bulk quantities. They are typically made of steel or aluminum and are built to ISO standards.


Bulk containers offer many benefits over traditional packaging methods, including reduced handling costs, increased storage capacity, and improved safety and security during transportation.

What are the Reefer container ?

A reefer container, also known as a refrigerated container, is a type of shipping container that is designed to transport temperature-sensitive goods such as food, pharmaceuticals, and other perishable items.

These containers are equipped with a built-in refrigeration system that can control the temperature and humidity levels inside the container. They can maintain a consistent temperature range from as low as -30°C to as high as 30°C, depending on the specific needs of the cargo being transported.

Reefer containers are widely used in the shipping industry to ensure the safe and efficient transportation of perishable goods across long distances. They are typically made of steel and come in standard sizes ranging from 20 to 40 feet in length. Some reefer containers also come with special features such as ventilation, air circulation, and humidity control to ensure that the cargo arrives at its destination in optimal condition.

Reefer containers are equipped with a refrigeration unit that can maintain a specific temperature range within the container, typically between -30°C to +30°C (-22°F to +86°F), depending on the requirements of the cargo being transported. The refrigeration unit is powered by an onboard generator or by being connected to an external power source.

Reefer containers are commonly used for transporting fresh fruits and vegetables, meat, fish, dairy products, and other perishable goods over long distances by sea, road, or rail. They are designed to protect the cargo from temperature fluctuations, humidity, and other environmental factors that could cause spoilage or damage.

What are the Flat rack container ?

A flat rack container is a type of shipping container that is specifically designed for carrying oversized or bulky cargo that cannot fit inside a standard container. Unlike regular shipping containers, flat rack containers have no side walls and only have end walls. The end walls can be either fixed or collapsible, allowing for easy loading and unloading of cargo.

Flat rack containers come in two main varieties: platform flat racks and collapsible flat racks. Platform flat racks have a solid steel floor, while collapsible flat racks have no floor and can be collapsed to save space when not in use.

Flat rack containers are commonly used to transport items such as heavy machinery, large pipes, and vehicles. They are also frequently used in construction and industrial projects where oversized materials need to be transported to remote locations. Flat rack containers can be transported by road, rail, or sea, and they are often stacked on top of one another for efficient use of space during transportation

Flat rack containers come in various sizes and types, such as collapsible or fixed-end flat racks, and can be used for shipping items such as machinery, vehicles, pipes, and other heavy equipment. The lack of walls and roof makes it easier to load and unload the cargo, and the end walls provide support and protection during transportation.

Flat rack containers are typically made of steel and are equipped with lashing points to secure the cargo. They can be transported by sea, rail or truck, and are often used in conjunction with other containers or as part of a multi-modal transportation solution.

What are the portable tank container ?

Portable tank containers are a type of container used for the transportation of liquids or gases in bulk quantities. They are designed to be easily moved by road, rail, or sea, and are commonly used in the chemical, pharmaceutical, and food industries for the transportation of hazardous or non-hazardous liquids and gases.

Portable tank containers are usually made of stainless steel or other materials that are resistant to corrosion and chemical reactions. They are typically cylindrical in shape and have a capacity of between 5,000 and 50,000 liters, although larger sizes are also available.

The tanks are equipped with various valves and fittings for filling, emptying, and venting, and may also include heating or cooling systems to maintain the temperature of the contents during transportation. They are usually transported on flatbed trailers or on special chassis designed for the purpose, and may be stacked vertically to maximize space utilization.

Portable tank containers are subject to strict safety regulations and must be certified to meet international standards for the transportation of hazardous materials. They are designed to withstand the stresses and strains of transportation and to protect the contents from damage or contamination.

Portable tank containers, also known as tanktainers or ISO tank containers, are specialized containers used for transporting bulk liquids or gases. They are built to international standards set by the International Organization for Standardization (ISO) and can be used to transport a wide variety of hazardous and non-hazardous liquids and gases.

What are the Open top container ? 

An open top container is a type of shipping container that has an open top instead of a solid roof. These containers are commonly used for transporting large or bulky items that cannot fit through the doors of a standard shipping container.

Open top containers typically have removable tarpaulin or hard top covers that can be secured to protect the cargo during transport. The lack of a roof allows for easy loading and unloading of goods from the top using cranes or other lifting equipment.

These containers are often used for transporting goods such as machinery, vehicles, and raw materials that are too large or heavy to be loaded through the standard container doors. They can also be used for oversized cargo that needs to be loaded from the top, such as tall pieces of equipment or large pipes.

Open top containers are available in standard sizes, such as 20ft and 40ft, and can be customized to meet specific cargo requirements.

What are the flat platform container type ? 

Flat platform containers are a type of shipping container that is used to transport cargo that cannot fit inside a standard container due to its size or shape. They are designed to provide a flat surface on which cargo can be loaded and secured.

There are several types of flat platform containers, including:

	Flatrack containers: These containers have collapsible end walls and can be loaded from the top or sides. They are commonly used for heavy machinery and vehicles.

	Open-top containers: These containers have no roof and are typically used for cargo that is too tall to fit inside a standard container.

	Bolster containers: These containers have a flat platform with a bolster in the center that can support heavy loads.

	Platform containers: These containers have a flat platform with no sides or end walls. They are used for oversized or irregularly shaped cargo.

	Tank containers: These containers are used for transporting liquids or gases in bulk and have a cylindrical shape with a flat bottom.


Each of these container types has its own unifeatures and benefits, making them suitable for different types of cargo and shipping needs.

Refrigerated container and ventilated

Refrigerated containers, also known as reefer containers, are insulated shipping containers that are designed to transport temperature-sensitive cargo such as perishable food items, pharmaceuticals, and other products that require a specific temperature range to be maintained during transportation. These containers are equipped with a built-in refrigeration unit that allows for the temperature inside the container to be regulated and kept within a specific range, typically between -30°C and +30°C. Refrigerated containers are available in different sizes, ranging from 10ft to 45ft, and are commonly used in the food and beverage industry.

Ventilated containers, on the other hand, are designed to allow for the free flow of air through the container while in transit. They are commonly used for cargo that requires ventilation or a certain level of air exchange during transport, such as coffee beans or other commodities that need to "breathe". Ventilated containers have openings on the sides and/or top of the container that can be adjusted to regulate the amount of air that flows through the container. They are available in different sizes, ranging from 10ft to 40ft, and are commonly used in the agricultural and food industries. 

Ventilated containers, on the other hand, are designed to transport cargo that requires air circulation, but not necessarily temperature control. They have built-in vents that allow air to flow through the container, preventing moisture buildup and keeping the cargo dry. Ventilated containers are commonly used for transporting fruits, vegetables, and other agricultural products that require ventilation to prevent spoilage.

How to Adjustable height lifting provisions in container hooks ?

Ans :Adjustable height lifting provisions in container hooks can be achieved through the use of adjustable container hook lugs. These lugs are designed to be attached to the top corners of a shipping container and provide a secure attachment point for lifting the container.

To make the container hook lugs adjustable, they are typically designed with multiple holes or slots that allow for the height of the hook to be adjusted. This can be done by selecting the appropriate hole or slot



Welded hole plates and standard size of containers : 



	20-foot container: This container is 20 feet long, 8 feet wide, and 8.5 feet tall. It has a maximum payload capacity of approximately 28,000 pounds.

	40-foot container: This container is 40 feet long, 8 feet wide, and 8.5 feet tall. It has a maximum payload capacity of approximately 56,000 pounds.

	40-foot high cube container: This container is 40 feet long, 8 feet wide, and 9.5 feet tall. It has a maximum payload capacity of approximately 58,000 pounds.

	45-foot container: This container is 45 feet long, 8 feet wide, and 9.5 feet tall. It has a maximum payload capacity of approximately 60,000 pounds.



Marking of container :  


	Owner/operator code: This is a four-letter code that identifies the owner or operator of the container.

	Size and type code: This code indicates the size and type of container, such as 20ft or 40ft, and whether it is a standard container or a specialized container, such as a refrigerated container or a flat rack container.

	Serial number: This is a uniseven-digit number that is assigned to the container for identification purposes.

	Country code: This code identifies the country where the container was manufactured.

	Maximum gross weight: This is the maximum weight that the container is designed to carry, including the weight of the container itself.

	Tare weight: This is the weight of the container when it is empty.

	CSC safety approval plate: This plate indicates that the container has been inspected and approved for safe use in transportation.



Necessity types of marking








Transfer


	Cargo transfer: This is the process of moving cargo from one mode of transportation to another, such as transferring cargo from a ship to a truck or from a truck to a warehouse.

	Container transfer: This is the process of moving shipping containers from one location to another, such as transferring containers from a container yard to a port or from a port to a truck.

	Ownership transfer: This is the process of transferring ownership of a shipment or a container from one party to another, such as transferring ownership of a shipment from a seller to a buyer or transferring ownership of a leased container from a leasing company to a customer.

	Data transfer: This is the process of transferring information and data between different computer systems or applications, such as transferring shipping information from a logistics software system to a customs system.



Pressure


	Container pressure: This refers to the pressure inside a container, which can be important for certain types of cargo such as liquids or gases. Containers designed for such cargo often have special fittings, valves, or vents to manage pressure and prevent damage or leakage.

	Pressure testing: This is a process used to test the structural integrity and pressure resistance of containers and other equipment. It involves pressurizing the container or equipment to a certain level and monitoring for leaks or other signs of damage.

	Pressure systems: This refers to systems and equipment that use pressure to perform specific functions, such as hydraulic systems that use pressurized fluid to move machinery or cargo.

	Atmospheric pressure: This is the pressure exerted by the atmosphere on the earth's surface. It can affect various aspects of shipping and logistics, such as air transportation or the performance of equipment at high altitudes.



Sensitive film





Advantages and disadvantages in the types of marking


Painted marking:


	Can be easily applied and visible from a distance

	Can withstand exposure to weather and other environmental factors

	Can be customized with specific information or logos



	Can be easily damaged or obscured by dirt or other contaminants

	Can fade or wear off over time, requiring frequent reapplication

	Can be difficult to remove or modify once applied


Stenciled marking:


	Can be easily applied with stencils and spray paint

	Can be customized with specific information or logos

	Can withstand exposure to weather and other environmental factors



	Can be easily damaged or obscured by dirt or other contaminants

	Can fade or wear off over time, requiring frequent reapplication

	Can be difficult to remove or modify once applied


Label marking:


	Can be easily applied and removed

	Can be customized with specific information or logos

	Can be printed with barcodes or other machine-readable codes for easy tracking and scanning



	Can be easily damaged or torn during transportation

	Can fall off or become detached from the container or package

	May not be visible or legible from a distance



Film composition



	Polyethylene (PE): This is a versatile and widely used material that is known for its strength, flexibility, and moisture resistance. It can be used to produce films for various applications, such as packaging, agriculture, or construction.

	Polypropylene (PP): This is a lightweight and durable material that is often used for food packaging, medical supplies, or textiles.

	Polyvinyl chloride (PVC): This is a strong and flexible material that is often used for packaging, building materials, or medical devices.

	Polyester (PET): This is a high-performance material that is known for its strength, clarity, and resistance to heat and chemicals. It is often used for food packaging, electronic components, or films for printing and graphics.




Vinyl classes of Flexibility


	Rigid vinyl: This class of vinyl is not flexible and has a high degree of stiffness. It is often used for applications where structural integrity and durability are important, such as in construction materials, pipes, or window frames.

	Semi-rigid vinyl: This class of vinyl is somewhat flexible, but still retains some degree of stiffness. It is often used for applications where a combination of strength and flexibility is required, such as in automotive parts, electrical insulation, or outdoor signage.

	Flexible vinyl: This class of vinyl is highly flexible and has a soft and pliable texture. It is often used for applications where flexibility and ease of handling are important, such as in inflatable products, medical tubing, or upholstery.




Plasticizer type


	Phthalates: This is a class of plasticizers that are widely used in the production of flexible PVC materials, such as tubing, toys, and upholstery. Examples of phthalate plasticizers include diisononyl phthalate (DINP), diisodecyl phthalate (DIDP), and di(2-ethylhexyl) phthalate (DEHP).

	Adipates: This is a class of plasticizers that are commonly used in the production of flexible PVC materials, as well as in other polymer materials, such as polyurethane. Examples of adipate plasticizers include di(2-ethylhexyl) adipate (DEHA) and dioctyl adipate (DOA).

	Trimellitates: This is a class of plasticizers that are often used in the production of high-temperature-resistant PVC materials, such as automotive interiors and electrical wire insulation. Examples of trimellitate plasticizers include tri-n-butyl trimellitate (TBTM) and tri-2-ethylhexyl trimellitate (TEHTM).

	Citrates: This is a class of plasticizers that are often used as alternatives to phthalate plasticizers, as they are less toxic and have a lower risk of migration. Examples of citrate plasticizers include tributyl citrate (TBC) and acetyl tributyl citrate (ATBC).




Mandatory marking



	Hazardous materials markings: These markings are required by law to indicate the presence of hazardous materials, such as explosives, flammable liquids, or toxic substances, in shipments. The markings typically include the UN number, proper shipping name, hazard class, and other relevant information.

	Country of origin markings: These markings are required by law to indicate the country where the product was made or produced. The markings may be required for certain types of goods, such as textiles, footwear, or electronics, to comply with trade regulations or consumer protection laws.

	Weight and volume markings: These markings may be required by law or regulation to indicate the weight or volume of the contents of a container or package. The markings may be required for certain types of goods, such as food products or chemicals, to ensure accurate measurement and compliance with safety or environmental standards.

	Recycling symbols: These markings are used to indicate the type of material used in the packaging of a product and whether it is recyclable or not. The markings may be required by law or regulation to promote sustainable packaging practices and reduce waste.



Painting of container and cleaning and use of quality paints


	Cleaning: Before painting a container, it is important to thoroughly clean it to remove any dirt, debris, or rust. This can be done using a high-pressure water hose, sandblasting, or chemical cleaning. The surface of the container should be dry and free of any contaminants before painting.

	Surface preparation: After cleaning, the surface of the container should be prepared for painting by priming it with a suitable primer. This helps to ensure that the paint adheres properly to the surface and provides maximum protection against corrosion.

	Quality paints: It is important to use high-quality paints that are specifically designed for use on shipping containers. These paints should be durable, weather-resistant, and able to withstand the harsh conditions of transportation and storage. The use of low-quality paints may result in peeling, chipping, or fading of the paint, which can compromise the protection of the container.

	Proper application: The paint should be applied using proper techniques and equipment, such as spray guns or rollers, to ensure an even and consistent coat. The paint should be applied in thin layers and allowed to dry completely before applying additional coats.

	Maintenance: Regular maintenance of the painted container is important to ensure that it remains in good condition and continues to provide protection against corrosion. This may include periodic cleaning, touch-up painting, or repainting as needed.



Storage container, Fixed, Movable container






Types of fixed container / storage tanks for liquids


	Vertical cylindrical tanks: These tanks are the most common type of storage tank for liquids. They are typically tall and cylindrical in shape, with a flat or conical bottom. They can be made of various materials such as steel, concrete, or fiberglass, and are often used to store water, oil, or chemicals.

	Horizontal cylindrical tanks: These tanks are similar to vertical cylindrical tanks, but they are oriented horizontally. They are often used when vertical space is limited or when the tank needs to be mounted on a low platform.

	Rectangular tanks: These tanks are typically used for storage of liquids in smaller quantities or for specialized applications. They can be made of various materials such as steel, plastic, or fiberglass.

	Spherical tanks: These tanks are spherical in shape and are used for storing gases or liquids under high pressure. They are typically made of steel or other high-strength materials.

	Cone roof tanks: These tanks have a cone-shaped roof and are used for storage of liquids that may solidify at low temperatures. They are often used for storing crude oil or other heavy liquids.

	Floating roof tanks: These tanks have a floating roof that moves up and down as the liquid level changes. They are often used for storing volatile liquids, as the floating roof helps to minimize evaporation and emissions.



LNG,LPG Chemicals 





Tank arrangement at terminals


	Single containment tanks: In this arrangement, each tank is surrounded by a secondary containment wall or bund. This provides an additional layer of protection in case of any leaks or spills from the tank.

	Double containment tanks: This arrangement consists of two tanks, with the outer tank acting as a secondary containment vessel for the inner tank. This provides an extra layer of protection against leaks or spills.

	Tank farms: In this arrangement, multiple tanks are grouped together in a specific area or farm. The tanks may be arranged in rows or in a circular pattern, depending on the layout of the terminal.

	Pipelines: Some terminals may use pipelines to transport liquids or gases from one tank to another or to other facilities. The pipelines may be above ground or buried underground, depending on the specific requirements.



Connected pipelines for intake and outlet






Prevention of leakage and Safety arrangement upkeeping of premises of information technology of intake / out let of products.


	Regular maintenance and inspection of the pipeline system: Regular inspection and maintenance of the pipeline system can help detect any potential leaks or other issues that may compromise the safety of the system. This can include visual inspections, testing for corrosion, and monitoring for pressure drops or other anomalies.

	Use of high-quality materials and construction techniques: The pipeline system should be constructed using high-quality materials and construction techniques that meet or exceed industry standards. This can help prevent leaks or failures due to corrosion or other factors.

	Installation of monitoring systems: Monitoring systems such as sensors and alarms can help detect any leaks or other issues in the pipeline system. These systems can alert operators to potential problems so that they can take corrective action before any damage occurs.

	Emergency response planning: In the event of a leak or other emergency, an effective emergency response plan should be in place to ensure that the situation is quickly and safely resolved. This can include procedures for shutting down the pipeline system, evacuating the area, and notifying emergency responders.

	Training and education: Operators and personnel responsible for the pipeline system should receive regular training and education on safety procedures and best practices. This can help ensure that they are equipped to handle any potential issues that may arise.
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