1. Product definition and manufacturing standard
PRO thermoplastic manholes are made of polypropylene and are used as components for sewerage systems built with PIPELIFE pipes and fittings to meet the highest requirements of the operation standards applicable to sewerage systems.

The whole system is composed of a base with inlets and outlet, barrel sections, a cone and adjusting rings and is manufactured and tested in accordance with the requirements of BDS EN 13598-2.
Testing is conducted by the German Institute of Materials MFPA (Materialforschungs- und -prüfanstalt Weimar an der Bauhaus-Universität Weimar (MFPA)).

2. Scope of application
Polypropylene manholes have factory-made inlets and outlet and are exclusively suitable for use in installations when there is a risk of polluting underground water. The risk of infiltration in the sewerage system results in unnecessary overloading of wastewater treatment plants. The fast and easy installation saves time and resources, especially when installation works are performed in urban environment.

3. Material, marking and manufacturing process
To ensure that the manhole will have the required properties for its intended purpose one must carefully choose the proper material and technology for the production of its components. According to BDS EN 13598-2 the materials that are suitable for the production of manholes are PVC, PE and PP. Polypropylene, being a material of newest generation, allows the production of components in full compliance with the requirements of Standard 13598-2. Another major factor is the quality of raw material, which must be accompanied by the appropriate certification documents, ensuring that by applying the extrusion method and using a homogenous mixture a good quality product will be made, meeting the high requirements of standards and guaranteeing the long life of the system.
The technology that is used to produce the manhole components is called low pressure injection molding of polypropylene. It allows the production of components with ribbed profile by evenly distributing the molded material, therefore attaining better mechanical properties – ring hardness, strength of socket connections between the components and better interaction with soil.

4. Range of products
According to BDS EN 13598-2 the manholes intended for human access are produced with a nominal diameter of PRO DN800 and PRO DN1000.

The main components of a manhole are its base, barrel sections, a cone and the adjusting rings between each connection.

4.1 The base – consist of a bottom, which is machine welded to a barrel section, an outlet, inlets and an invert in compliance with the regulatory requirements for ensuring trouble-free flow of water through the manhole and allowing inspection.
а.
The bottom, being a part of the base, should have high strength properties which is needed for the cases of extreme and emergency situations such as rising the level of underground water, very deep installation, etc.
b.
Inlets and outlet – are integrated into the manhole. The prescriptions of EN 1277 concerning the strength of connections – hardness and water-tightness – must be strictly adhered to.

4.2 Barrel sections:
· Barrel sections – height 50 cm and cross sectional ring hardness SN>/=2.

· Each barrel section comes with steps that meet the requirements of EN 14396 for withstanding vertical load of 2kN and horizontal load of 1kN.
· Ribbed external surface for better cohesion with soil.

· Possibility to shortening from time to time for fast and easy achievement of the required height. 

4.3 Cone with extendable inlet 
The cone with extendable inlet meets the requirements of standard EN14802, and is tested in accordance with standard EN124 for areas of different traffic load. The elastic connection between the extendable inlet and the cone prevents the transmission of dynamic load to the body of manhole.
5. Testing
The main purpose of manholes is to ensure disposal of wastewater for as long as possible at minimal maintenance cost. The main parameters to be taken into consideration here are hydraulic roughness, abrasion resistance, chemical resistance, and resistance to high temperatures. Minimal loss. Strength of connections to the sewerage piping. Watertight connections.

PIPELIFE polypropylene manholes have high chemical resistance to the aggressive compounds in wastewater, industrial wastewater in particular. Although industrial enterprises are required to dispose of their wastewater only after initial treatment (pre-treatment), the high chemical resistance of the whole wastewater disposal system (including the various access fittings) is required as a precaution, in addition to an adequate corrosion proofing.
Shock-resistance:

During transportation, unloading, storage and handling (carrying and laying inside the excavation pit) the manhole and its components are at risk of receiving shocks, which may result in damages. Shock resistance is very important especially for the situations where density must be distributed evenly in coarse-grained soil at temperatures below freezing point.
6.
Comparison to alternative products
· Advantages compared to concrete manholes
1. Inexpensive transport – manholes can be transported assembled to a height that fits the vehicle
2. Light weight – easy to load and unload 
3. Easy to store – no machinery needed, the base and the barrels may be stacked without the need to use any machine or equipment 
4. Shock-resistant  
5. Possibility to be installed without heavy machinery at temperatures up to -10˚ low
6. Easy cutting and measuring on the spot 
7. Easy adjustment of the barrel sections height – they can be shortened at the specified marked places
8. The cone with extendable inlet allows precision leveling of the lid to lie even to the road pavement, as well as subsequent adjustment of the height in both directions 
9. Easy connection to the piping installations of buildings and street gutters using sleeves
10. Full scope of fittings intended for connection of pipes made of another type of material and with different geometry of the rib
11. Elasticity of socket connection – up to 2.5˚ axial deflection
12. Water-tightness of connections in accordance with the standard BDS EN1277
13. High resistance against aggressive water – from PH2 to PH12

· Advantages compared to the rotation cast manholes of РЕ
1. Thickness and ribbing in correspondence to the required hardness and roughness contrary to the rotation casting, which precludes the wall to be thicker than 12 mm
2. The base is assembled from separate modules and it is NOT rotation cast 
3. Manholes are produced individually, one at a time, according to the specific design, which prevents human mistakes and even if such is omitted, it would still be possible to correct it right in the field
4. Fitting the modules for cascade additions up to diameter DN/ID600 and easy adaptation to the required elevation/level
5. Inlets and outlets with time enduring geometry and strength parameters
6. The individual production of each manhole saves time and resources for its installation
7. Each module is produced in full compliance with the standard requirements
8. Test report for the cone with extendable inlet in accordance with the standard BDS EN 14802
9. Ring hardness in accordance with the standard BDS EN 13598 – ≥SN2

10. Installation at depth up to 6 m without the need to provide any additional support 
11. The shape will stay intact in underground water level that is 2 m higher than the bottom 
12. Reinforced ribbed bottom to resist high underground water level 
13. Ribbed external surface of barrels to withstand floating 
14. Elasticity – high resistance to dynamic loading 
15. Perfect interaction with soil 
16. Smooth internal layer – ensuring perfect hydraulic characteristics
17. Resistance to high temperatures (60˚ - for a constant flow and ranging from 95˚ to 100˚ for a temporary flow)

18. Adjusting rings of cast molded elastomer ensuring higher water-tightness of the installation according to EPDM 45 BDS ЕN 681-1
19. Long service life 
20. Guaranteed system resistance when installed in loess soil and high underground water level, design of individual solutions for prevention.
21. Software for calculating the static and dynamic loads under specific field and design conditions.
