
Submarine applications 
HDPE Pipeline 
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Concrete weight

Concrete weight and shape have to be designed for 
suitable with current and laying condition. 
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Schematics of Concrete Ballast Designs

Information contained here in is 
the guidance only and should not 
intended to replace the 
evaluation and judgment of a 
professional engineer competent 
in this field
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Attaching of Concrete weight

Crane may use to attach Concrete 
weight in the sea  
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Galvanized Bolt & Nuts are 
good enough in general 
condition
Sacrificial Zinc Anode 
attach to longer life of 
Steel parts
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Attaching of Concrete weight



Rubber lining inner to protect HDPE pipe  
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Attaching of Concrete weight



Submersion of HDPE pipe 

Bending radius and sinking rate have to be correlated  



Sinking rate have to be controlled to prevent buckling   

Submersion of HDPE pipe 



Weholite Non‐pressure pipe
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• High quality NON pressure 
structured wall HDPE Pipe

• ID: 300 ‐ 3,000 mm

• Ring Stiffness Class: SN 2, 4, 6, 8

• Standard: EN13476‐2 (type A2) and 
SFS5906

• Application: 

‐ Drainage, Sewage

‐ Strom water

‐ Out fall and Intake

‐ Rehabilitation

‐ Culvert



Unique production
 EN13476 Standards Plastics piping systems for non‐pressure 
underground drainage and sewerage – structured ‐wall piping 
systems of unplasticized Polyethylene (PE)
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Jointing by Hand extrusion machine
 Welding method: Hand extrusion welding 
leak proof guarantee and crack guaranteed
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Jointing by automatic machine
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Internal welding machine



Durability and Stiffness 
 Weholite often use as Road and Construction Culvert 
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Weholite: Key benefits
 Installation is quick and easy (4x compared with concrete)
 Long life cycle (50 year+)
 Flexibility & Low Friction 
 Leak proof guaranteed
 Super light weight  material
 Follow EN13476 Standards 
 Ring stiffness for underground
 Good abrasion
 Low maintenance
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Bangkok’s drainage

 Bangkok Metropolis – Pracha Uthit’s Drainage: 
 Lengths 800 m of Weholite DN/ID 800 SN4 
 Drainage system
 Completion 2005
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Drainage and Sewage 

 Industrial park 304, Rayong: 
 Length 8,840 m of Weholite DN/ID 350 ‐ 800 SN4 
 Drainage and sewage system
 20% reduced construction cost and time 
 Completion 2007
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Flood relief in Municipality

 Chieng Rai Municipality Drainage Project
• Weholite DN/ID 800, 1000 and 1200 mm SN 4 
• Drainage pipe
• Completion 2013
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Ho Chi Minh City’s Outfall

 Ho Chi Minh City Environmental sanitation’s project
 Weholite DN/ID 3,000 SN6 
 Outfall discharge
 First large scale wastewater treatment plant in Vietnam
 Completion 2012
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Petron Bataan Power Plant Intake/Outfall

• Petron Bataan, Indonesia
• 610 m of Weholite DN/ID 2,400 SN 4, Sea water intake 
• 450 m of Weholite DN/ID 2,200 mm SN 4, Outfall with diffuser ports
• Marine application
• Completion 2014
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Nghi Son Refinery, Vietnam

• Nghi Son refinery, Vietnam
• 2000 m of Weholite DN/ID 2,700 SN 4, Out fall with diffuser ports
• Marine application
• Completion 2015
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WehoTank: HDPE water storage unit

 High quality HDPE Water Tank

 Capacity : 1 ‐ 1,000 Cu. m.

 Ring Stiffness Class: SN 2, 4, 6, 8

 Standard: EN13476‐2 (type A2) and 
SFS5906

 Application: 

‐ Underground & Above Ground Water Tank

‐ Waste water and Chemical tank 

‐ Hygienic

‐ Light weight
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WehoTank:  Key benefits
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 Installation is quick and easy

 Leak proof Guaranteed

 Low maintenance

 Hygienic material

 Light weight 

 Ready for future expansion and 
relocate 

 Ring stiffness for underground 
buries



Waste water storage tank
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San Miguel– Waste water storage tank: 

‐ DN/ID 1,200 mm of WehoTank 

‐ 12 cu.m

‐ Completion 2008 



Clear water storage tank
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Rajaphat Nakorn Sawan –Water storage tank: 

‐ DN/ID 3,000 mm of WehoTank, 50 cu.m

‐ Completion 2008



Clear water storage tank

Armed Force Academy Nakorn Nayok – Water storage tank: 

- DN/ID  2,500 mm of WehoTank 

- 50 cu.m
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Clear water storage tank

PWA Nakorn Sri Thammaraj – Water storage tank: 

- DN/ID 3,000 mm of WehoTank 

- 2 Units of 50 cu.m  and 2 Unit of 25 cu.m.
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Clear water storage tank

Siam Yamato Steel– Water storage tank: 

- DN/ID 3,000 mm of WehoTank 

- 2 Units of 60 cu.m

- Pure White Color
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Clear water storage tank

Thammasat University Dormitory – Water storage tank: 

- DN/ID 3,000 mm of WehoTank 

- 5 Units of 80 cu.m 1 for each building
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Clear water storage tank

Marukkatayawan Royal – Water storage tank: 

- DN/ID 2,500 mm of WehoTank 

- 2 Units of 30 cu.m

- Completion 2009 
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Clear Water storage tank

Amata City, Rayong – Clear Water storage tank: 

- DN/ID 3,000 mm of WehoTank 

- 6 Units of 80 cu.m and 1 Unit of 20 cu.m.

- Total Capacity 500 cu.m
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Biogas Scrubber

Uni Vanich – Biogas scrubber tank: 

- DN/ID 3,000 mm of WehoTank 

- 6 Units of 12 cu.m

- Completion 2008 
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Biogas Scrubber

Prai Praya & Lumtub – Biogas scrubber tank: 

-ID 3,000 mm of WehoTank 

- 4 Units of 84 cu.m

- Completion 2009 
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Tank for potable water: Finland. Pumping station
included inside the tank, with separating wall

Pumping station
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Tank for Water treatment chemicals, Finland

Chemical Storage tank
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Tanks for cleaning printing chemicals, Sweden

Chemical Storage
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Stormwater buffer tank, UK.

Attenuation Tank
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 Carbon dioxide emission during transportation
 The carbon foot print of the large diameter PE pipe was only 
15% of concrete pipe.

Carbon footprint

Source : Pipe world volume 11

HDPE PIPE

140 metres of pipes are nested inside 
one another and are delivered to site 
in a single load. 



Attenuation Tank for flood alleviation
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Containerized tank, Oman

Containerized tank

Sewage tank, Denmark
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Other structures
 Rain water collection system
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Other Structures
 Rainwater harvesting – pressure head from structure (no need 
for pumps)
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• Tunnel  DN/ID 2400 mm, 34 m length, 600 mm under road

Tunnel 
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Other Structures
 Connection tunnel between office building DN/ID 2400 mm
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Manholes: Poland

Manholes
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Sewage manholes: Oman

Manholes
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Advantages of PE piping system

97
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Non Corrosive
Non‐Corrosive & Good Abrasion Resistance Length & Dimension of HDPE pipe

HDPE pipe can be laid underground as well as 
underwater.

HDPE pipe can withstand corrosion by chemical 
solution.

HDPE pipe available in 6 ‐15 meters custom length 
also possible

HDPE pipe up to 110 mm can be produced and 
supplied as a coil as desired length
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Good Abrasion Resistance

HDPE bends are superior to 
steel bends

Better abrasion properties
compared to traditional

materials
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Flexibility and leak proof joint
Leak proof at butt fusion jointingFlexibility

Due to its flexibility, HDPE pipe  can fit to the 
contour of physical environment without 
utilizing extra joint of fitting. HDPE pipe’s radius 
of curvature is approximate 25‐40 times of the 
diameter.

This characteristic makes HDPE pipe suitable for 
submarine project or any rough condition.

Typical jointing method for HDPE pipe. Pipe and 
welded joint are homogeneous, and the strength of 
the welded joint is equal or more than the pipe.

Welding can be done aboveground beside the 
trench, thus, avoid the problems associated with 
underground welding including water and old pipe 
obstructions.
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Flexibility 

The pipe’s flexibility can be utilized both for on‐land 
and underwater installations, minimising the need for 
elbow fittings
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Leak‐proof butt fusion joint

102

Butt fusion welding is versatile and dependable for all
types of installations
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PE Characteristic
Light weightLow Friction Loss

Compare with the same pipe dimension, HDPE 
pipe is approximately four times lighter than 
concrete and steel pipe.

This characteristic saves transportation cost and 
installation and improve speed of work at site.

With low friction, HDPE pipe can transport more 
quantity of water compare to the other pipes with 
the same diameter.

With the same flow rate requirement, one can 
substitute smaller HDPE pipe for the said 
purpose.
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Low Friction Loss

The friction coefficient is very low and does not change 
over time

BEFORE  AFTER 

 20 Years old HDPE 
Water Line. Left side 
before cleaning
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Light weight

Even large diameters and long lengths 
are easy to handle
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PE Characteristics
Longer Life Span & Low Maintenance

With high quality certified HDPE material by KWH Group’s laboratory combined with our best 
production experience, our HDPE pipe system and products can last longer than 50 years which made 
customer worry free about the maintenance.  

We always promised our client with the best quality of product and services and worth for your 
investment.
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Longer life span & Low maintenance 

107

The lifetime of today’s PE‐HD materials have been proven to be more 
than 100years
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Long life span

First  HDPE pipe in the 

world installed in 

Stockholm, Sweden 

since 1955 still under 

normal operation.

“ท่อ HDPE เส้นแรกของโลก

ที่เมืองสตอ็กโฮลม์ พ.ศ. 

2498” ปัจจบุนัท่อชิ้นนี้ยงั

สามารถใช้งานได้ปกติ
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http://www.news.cornell.edu/stories/April06/pipe.earthquake.kr.html

Performance of Pipes 
During Earthquakes

Camille George Rubeiz, PE
Plastics Pipe Institute, USA
“The 2005 Thailand Tsunami 
reported about the prevalent 
use of HDPE for potable water 
and the piping system 
performed ‘very well with few 
failures’.”.

Earthquake resistance
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Lowest Vulnerability to earthquakes 

 The ASCE 2002 document tabulated the vulnerability to 
earthquakes of various pipe materials: 

Pipe material Vulnerability to earthquake

PE Low

Ductile iron Low and Low‐moderate

Steel  Low and high

Concrete cylinder Low‐moderate, to High

PVC Low‐moderate, to Moderate

Cast Iron Moderate‐high, to High

Vitrified Clay Moderate‐high, to High

Asbestos Cement High
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Failures of pipe in Sweden and UK
 Data from regular (non‐seismic) applications in the UK and 
Sweden

 Failures/10 km of PE pipe is lowest among all pipe materials
 Approximately 10 times lower than steel pipe

8/26/2015

Pipe material Failures/10 km of 
pipe in Sweden

Failures/10 km of 
pipe  in UK

PE 0.3 0.32
Ductile iron 0.4 0.53

Steel  3.3 1.11

PVC 1.0 0.73

Cast Iron 1.9

Asbestos 
Cement

1.6

Iron  2.01

Unknown  0.32



PPWSA, Cambodia
 The 11th annual Stockholm Industry Water 

Award was presented to Cambodian, Phnom Penh 
Water Supply Authority (PPWSA)

 Increasing water coverage from 20% to 90%

 Reducing leakage rate from 74% to 5.5%

 Provide 24‐hour service to a city of 1.3 million.

 Contribute to visible improvements in public 
health and reduced constraints in industrial, 
social and economic development
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Year 2030 The Urban Challenge
 Focus on “The Urban Challenge” 

 Year 2030, it’s estimated that 5 billion people 
or 60% of the world’s population will inhabit 
urban areas.

 Demand for Fresh Water

 Ground water sources can no longer meet the 
demand due to depletion or pollution.

 Raise resource efficiency and make water 
service provision cheaper and easier to provide 
for large number of people

 Water management is at the centre of the 
sustainable city boom.
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Comparison of HDPE pipe to other pipe materials 
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PE compound standard
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TIS 2559‐2011 ISO 4427‐1



PE pipes for drinking water
TIS 982‐2013
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ISO 4427‐2



Standard references for PE pipe
TIS 982 : 2013 followed 
the same principle as 
ISO 4427‐2.

ISO 4427‐2 : 2007 covered following 
types of pipe

‐ Black color pipe

‐ Black with blue stripes

‐ Blue color pipe

‐Multilayer pipe

‐ Coextruded pipe

‐ Coated pipe  dn +2ecoating 
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What is pre‐compound resin?
Natural resin  Pre‐compound 

= Fully formulated resin
Natural resin + 
Carbon black 
master batch 
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Pre‐compound resins

Black color 
resin for 

Water supply

Natural Resin 
(Not use)

Blue color for 
Water supply

Orange color 
for GAS Pipe

Contain 2.0‐2.5% Carbon 
black content by mass.

 Fully formulated resin
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• Poor carbon black dispersion 

Poor carbon black dispersion

http://www.pe100plus.com/PE‐Pipes/materials/compounds,i294.html
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Good vs Bad Carbon black dispersion

• Tested as per ISO 18553
• Acceptance criteria grade 3
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Carbon black dispersion (Grading)
 Carbon black dispersion
• Tested as per ISO 18553
• Microscopic examination
• Magnification x70
• Acceptance criteria grade 3
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Carbon black dispersion (Appearance)
 Carbon black 
dispersion
 Acceptance 
dispersion, accept 
if A1, A2, A3, B.
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Sample specification  PE80 PE100 resin
 ‐‐‐ Only pre compounded resin shall be used …….

 ‐‐‐ All resin shall be 100% virgin (New material), no 
reprocessed or recycled materials shall be used in 
the manufacture of any pipe of fittings ……..

 ‐‐‐ No Natural coloured resins shall be used for any 
pipe and fitting manufacture ………
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Thailand PE compound suppliers
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Other PE compound suppliers

Name of 
Supplier

Raw material Grade : 
BLACK  (Water)

PE80 PE100

IRPC POLIMAXX 
BM3245PC

POLIMAXX 
AM3245PC

SCG EL-LENE 
H5211PC

EL-LENE 
H1000PC

PTT INNOPLUS 
HD6366MB

INNOPLUS 
HD8100MB

Name of 
Supplier

Raw material Grade : 
BLUE (Water)

PE100

Total HDPE XS10H

Hostalen Hostalen
CRP100 (blue)

INEOS ELTEX® TUB 124 N2025

SCG EL-LENE H1000PBL

Name of 
Supplier

Raw material Grade : 
YELLOW /ORANGE (Gas)

PE100
Total HDPE XS10 Orange YCF 

INEOS ELTEX® TUB 125 N2025 
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Properties of PE100 vs PE80
Properties PE80

Black
PE100
Black

Minimum Required Strength, MRS (MPa) 8.0 10.0

Density (g/cm³) 0.954‐0.956 0.957‐0.961

Melt Flow Rate @ 190 °C, 5.0 kg (g/10minute) 0.4‐0.7 0.2‐0.4

Oxidative Induction Time @ 200 °C / 210 °C (minutes)  40  40

Carbon Black Content (%wt) 2‐2.5% 2‐2.5%

Carbon Black/Pigment Dispersion, Rating  3  3

Tensile Strength at Yield (MPa) 18‐20 20‐25

Elongation at Break (%)  600%  600%

Resistance to Slow Crack Growth (Hrs)  500  500

Tensile for butt fusion Ductile failure Ductile failure
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• Tested as per ISO 9080, long term testing 
• The newly develop resins are now without Knee point.

Regression analysis of PE resin

5,000 ชัว่โมง
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Sample of PE 100 resin curve
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Sample of Regression test result
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Sample of Technical datasheet
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Sample TIS certificate for PE compound

TIS 2559‐2554 Polyethylene 
compound for drinking water 
pipe

มอก. 2559 : 2554 “พอลิเอทิลีนคอมพาวนด์
สาํหรับผลิตท่อนํ้าดื่ม”
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Sample of certificate of analysis

•  COA Certificate of 
Analysis of resin

• It is generally issued by 
resin suppliers every  
delivered resin LOT.

―Resin grade name
―Resin Lot number
―Amount of supply
―Test results 
―Signature 

A B
C

D

E

A
B
C
D
E
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