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Unit 3– Topic 6 

Designing a drainage system involves selecting appropriate pipelines, traps, and safety 

devices to effectively remove wastewater while preventing odors, blockages, and potential 

hazards. Here's a breakdown of these components: 

1. Drainage Systems: 

 Gravity Drainage System: This system relies on the force of gravity to move 

wastewater from fixtures to the sewer or treatment facility. It typically consists of 

sloped pipelines that allow wastewater to flow downward. 

 Pressurized Drainage System: In areas where gravity drainage is not feasible, 

pressurized systems use pumps to transport wastewater under pressure. These systems 

are commonly used in high-rise buildings and areas with challenging topography. 

 Combined Drainage System: In some older cities, combined drainage systems 

collect both stormwater and wastewater in the same pipelines. However, modern 

designs often separate these two types of drainage to reduce the load on treatment 

facilities during heavy rainfall. 

2. Pipeline Material: 

 PVC (Polyvinyl Chloride): PVC pipes are commonly used in drainage systems 

due to their corrosion resistance, affordability, and ease of installation. 

 Cast Iron: Cast iron pipes are durable and resistant to fire, making them 

suitable for drainage systems in commercial and industrial buildings. 

 HDPE (High-Density Polyethylene): HDPE pipes are lightweight, flexible, 

and resistant to chemicals, making them ideal for underground drainage applications. 

 ABS (Acrylonitrile Butadiene Styrene): ABS pipes are lightweight and easy 

to install, making them suitable for residential drainage systems. 

3. Traps: 

 P-Trap: P-traps are U-shaped pipe fittings installed below sinks, showers, and 

other fixtures to prevent sewer gases from entering the building while allowing 

wastewater to flow freely. They trap a small amount of water, creating a seal that 

blocks odors. 
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 S-Trap: S-traps are similar to P-traps but have a different shape. While less 

common nowadays due to their tendency to siphon water out of the trap, they may still 

be found in older buildings. 

 Grease Trap: Grease traps are installed in commercial kitchens to capture 

grease and oil from wastewater, preventing them from entering the drainage system 

and causing blockages. 

4. Safety Devices: 

 Backwater Valves: Backwater valves prevent sewage backup into the building 

during heavy rainfall or flooding by automatically closing when water starts flowing 

back into the drainage system. 

 Overflow Alarms: Overflow alarms alert building occupants or maintenance 

personnel when the drainage system is at risk of overflowing, allowing them to take 

corrective action before damage occurs. 

 Sump Pumps: Sump pumps are used to remove excess water from basements 

and other low-lying areas to prevent flooding. They are often equipped with float 

switches that activate the pump when water levels rise above a certain threshold. 

 Ventilation Systems: Proper ventilation is essential in drainage systems to 

prevent the buildup of sewer gases, which can be harmful to health and safety. Vent 

pipes allow gases to escape to the atmosphere while maintaining the integrity of the 

drainage system. 

When designing a drainage system, consider factors such as fixture layout, building codes 

and regulations, soil conditions, and anticipated wastewater volume. It's also important to 

conduct regular maintenance to ensure the system operates efficiently and to address any 

issues promptly. Consulting with a qualified plumber or engineer can help ensure the design 

meets your specific needs and complies with relevant standards and regulations. 

 


