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Inventor
The Inventor of Steel Reinforced PE
Pipe

1998

company was founded

USD 148 Million

Total invested capital

1,200,000 m?

Manufacturing base occupies

3000 Km
annually SR-PE Producing capability

More than 20 years
Manufacturing history

30+

Distribution in nations and regions

= o s

Cortificate of Registration

API Quality Control System Certificate
1S09001-2008

1S09002-1994

1SO14001-2004
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COMPANY

Huachuang Tianyuan Industrial Developing
Co., Ltd. (HTIDC) was founded in 1998 as a
subsidiary of China Aerospace Science and

Industry Corporation (CASIC), a state-owned
enterprise group with over 150,000 employees
enlisted in “Fortune Global 500”, which is noted
for a variety of high-tech innovations in vast
range of industries both in domestic and global
market.






HTIDC is headquartered in Beijing with several sub-companies in different
regions of China. Since its founding, it has dedicated more than 20 years to
research, development and manufacturing of advanced pipelines.The main
products of HTIDC include Steel Mesh Reinforced PE Pipe, Steel Reinforced
Spirally Corrugated PE Pipe, Multiple Steel Reinforced PE Pipe, complete range
of fittings and so on.

» Steel Mesh Reinforced Polyethylene(PE) Pipe

Steel Mesh
High Quality, Reinforced Polyethylene
HDPE Low Carbon Content Steel Wire (PE) Pipe

g T,
Ry

Good flexibility

« anti-vibration & anti-seismic
s anti-earth surface settlement
+\ easier to install

» Steel Mesh Reinforced Polyethylene (PE)
Pipe is made by combining mesh-shaped steel
reinforcement with polyethylene through

l extrusion technology. The steel mesh is made by
continuously winding and welding transverse
wires spirally to the longitudinal wires to form a

continuous tube-like mesh.
« HTIDC is the first company which has
successfully developed Steel Mesh
Reinforced PE Pipe of PN20 (2.0 MPa.)
pressure class ranging from DN350
to DN500 and of PN16(1.6
MPa.) in DN600.

Super corrosion
resistance &
Abrasion resistance

+ Longer lifetime

Good pressure
resistance

+ Steel inside as reinforced part
+ Stronger

Strong connection

» Double wall thickness

Electro-fusion element inside of
the coupler
« Steel skeleton in
electro-fusion coupler

(Elastic modulus is 2-3GPa while that of steel pipe is 10-17GPa)

+ reduce cost of ditching
+ reduce cost of bends compare to using steel pipe or fiber glass pipe
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» Product Features

Super Corrosion Resistance And Abrasion Resistance Resistance To Rapid Crack Propagation

(RCP) and Environmental Stress Crack
Resistance (ESCR)

+ Steel mesh skeleton in the pipe wall
+ The BECETEL (Belgian Research Centre For Pipes &
Fittings) had evaluated the performance

+ Piping class polyethylene material -- crystal un-polarity
+ Free from electric-corrosion
« Abrasion resistance performance 4 times superior to steel pipe

Super Hygienic Property
+ Complying with the standard GB9687-1988 “PE Manufacturing
Sanitation Standard for Food Packing”

+ Complying with the standard GB/T17219-1998 “Security
Evaluation Standard of the Machines and the Protection

Comparison between Steel Mesh Reinforced PE pipe and PE pipe on
resistance to rapid crack propagation (RCP).

Materials for Drinking Water Supply” Name Inner pressure (Mpa.)  Crack Length (mm)  Outer Diameter (mm)
Steel Mesh reinforced PE pipe 1.0 None-crack 174
PE (PE 80 SDR11) 0.71 90 110
PE (PE 100 SDR11) 0.89 85 110

Smoother Inner Wall and Lower Resistance in
Transport Capacity
+ Smoother inner wall surface

» Absolute roughness is 0.01mm Ideal lmpact Resistance and
Dimensional Stability

el , « Steel-mesh provides PE pipes both §
| B rigidity and flexibility

ABCEERITER | ARCAATORY

LA b il

senvea s + HDD (Horizontal Directional Drilling)
trenchless

Long-term Hydrostatic Strength

+ BROUTMAN Laboratory from Chicago, USA, tested HTIDC Steel Mesh !
Reinforced PE Pipe ‘

+ High axial tensile strength

» High resistance to traffic loads

Long-term hydrostatic strength comparisons between Steel Mesh
Reinforced PE pipe and PE pipes. (23C)

Name Loop Stress (MPa.) TIME (H) Less weight
Steel Mesh reinforced PE pipe 30.97 22752 « Easy installation
+ Less support for raised pipeline
PE Pipe (PE8S0 SDR11) 10.71 10128
PE Pipe (PE100 SDR11) 11.4 15041
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Specification
For industry For water supply For gas

Working Temp=-20-70°C  Working Temp=-20-80°C Working Temp=-20-40°C

Working Pressure (Mpa) Working Pressure (Mpa) Working pressure(Mpa)

apec., | VAR thickness) Welaht 16 2 25 4 1 16 2 25 4 04 05 07 08 1 16

(Inner Dia.) (mm) (Kg/m)

DN50 11 3.2 L L] <]
DN65 11 43 L L] °
DN80 12 55 L L] o
DN100 12 6.7 L] [ o ° o
DN125 12 8.3 L] [ o ° o
DN150 12 95 [ ] [ ] [ ] [ ] ] ] ® L] L]

DN200 125 13 L L L L] o o o o

DN250 12 18 L L L L L L] o o [ o

DN300 125 20.5 L L L L L] o [ o

DN350 15 30.7 L L L L] L] @ [ o

DN400 15 34.3 L L L L] L] o [ o

DN450 16 425 L L L L L] o [ o

DN500 16 476 L L L L L] o [ <]

DN600 20 68 L] L] ] o ° o

Nominal Pressure Correction Factor

Temperature t ('C) 0<<t<20 20<t<30 40<<t<50 50<t<60 60<<t<70 70<<t<80

Nominal pressure correction factor 1 0.95 0.86 0.81 0.7 0.6

Temperature-wise Nominal Pressure Correction Factor for Conveying Water

Temperature t ('C) -20<<t=0 0<<t=20 20<<t=25 25<<t=30 30<<t=35 35<It=40
Nominal pressure correction factor 0.9 1 0.93 0.87 0.8 0.74

Temperature-wise Nominal Pressure Correction Factor for Conveying Fuel Gas

Ring Stiffness
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Parameters of Steel Mesh Reinforced PE Pipe

Item Parameter
Linear expansion coefficient (1/°C) 35.4-35.9*10°
Heat reversion (%) <0.4
Ovality (%) <b
Elasticity modulus (Gpa) 2-3
Thermal conductivity at 20°C (w/mk) 0.43
Surface resistance (Q) >10™
Volume resistance (Q.cm) >106
Electric strength (kv/cm) 700
Absolute roughness (mm) 0.01
Vicat softening temperature ("C) 117.9
Tensile yielding strength (Mpa) 22-23
Shore hardness 60
Impact strength (notched) (Jlmmz) 15
Creep modulus (bend) (Mpa) 800

Abrasion Resistance: Take an HDPE pipe and a steel pipe with a diameter of 50mm for test at a water speed of 7-8m/s and water
temperature of 30°C-35°C (with 15% sand mixed in the water). The result shows that the degree of corrosion of the HDPE pipe in
1600 hours is 4mm, while it takes less than 1000 hours to reach the same degree of corrosion for the steel pipe.

Allowable Bending Radius

Specification (inner diameter d) 65~150 200~300 350~400 500
Allowable bending radius R, mm =80d =100d =110d =120d

Note: R shall not be less than 200d if there is any joint on the pipe section.

Overhead Spacing

Specifcaton | 50 | 60 | 0 [ 100 [ 125 | 150 ] 200 ] 250 ] 300 | 350 | 400 | 500 | 600

Basic performance of PE raw material

Item performance requirements
density/(kg/m3) >930
moisture content /(mg/kg) <300
volatile content /(mg/kg) <350
carbon black content/(%) 2.0~25
thermal stability(200°C )/min =20
ESCR (environmental stress crack resistance) (100°C, 100%, Fy)/h 21000
resistance to gas composition (80°C, 2MPa)/h =30
LTHS (long term hydrostatic strength)(20°C,50 years 95%)/MPa =28.0

Notes: the carbon black content is only applicable to black pipes, and the resistance to gas composition is only applicable to fuel
gas pipes.
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» Pipe Fittings » Metal Reinforced Spirally Corrugated PE Pipe

Pipe
+ Metal sheets are zinc plated- stiffer
+ Yellow inner wall- 100% original PE
Outer layer PE + PE molding injection

+ One step forming
» Similar to reinforced concrete

Fitting
+ Metal sheet pouching holes
+ HDPE molding injection
+ One step forming

Metal sheet

Inner layer PE

Flange Connection
+ able to connect to other
pipes

Electro-fusion Connection

+ Welding machine is 20Kg only
+ One machine used for all diameter
(DN50-DN600)
+ Full automatic operating (scan bar code
on pipe by welding machine code
scanner, welding auto starting,
processing, and finish)
+ Shorter welding time

Steel Reinforced Spirally
Corrugated PE Pipe

+ Steel Reinforced Spirally Corrugated PE
Pipe is a new kind of double walled spirally
corrugated pipe. It uses the DHPE as basic
material, and the steel strap spiraled as the
supporting part, which is spiraled to

corrugated wall structure.(See the above

pic)
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Parameters of Metal Reinforced Spirally Corrugated PE Pipe

Item Requirements Test method
SN8 > 8
Ring stiffness SN10 2 10 TR
KN/m2 SN12.5 > 12,5
SN16 2 16
300< DN/ID £ 500 > 600
_ 600< DN/ID < 800 2> 840
T:igz"lz ;tif;ge”}sf 900< DN/ID < 1200 > 1020 GB/T 8804
1300 < DN/ID £ 2000 2 1460
2200 < DN/ID £ 2600 2> 1600
Impact-resistance strength (TIR) /% <10 GB/T 14152
Peeling strength (23 ‘'C+2 'C) /N/cm > 100
Loop flexibility No crack, no delamination GB/T 9647
QOven test No crack, no delamination
Tensile-strength of seam /N > 1460 GB/T 8804
Creep ratio <2 GB/T 18042

Specification (unit: mm)

Dia minimur_n mean inside minimu_m inner wall minimum_multilayer wall Maximu_m thread
diameter thickness thickness pitch
300 294 25 4 55
400 | 392 3 45 65
500 490 3.5 5 75
600 | 588 4 6 85
700 673 4 6 110
800 . 785 45 6.5 120
900 885 5 7 135
1000 | 985 5 7 150
1100 1085 5 7 165
1200 . 1185 5 7 180
1300 1285 5 7 190
1400 . 1385 5 7 200
1500 1485 5 7 210
1600 . 1585 5 7 210
1800 1785 5 7 210
2000 | 1985
2200 2185
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Heat Shrinkable Wraparound Sleeve Connection

+ Diameter < DN600

+ Heating source

Install Heat Shrinkable Wraparound Sleeve

+ Heating Heat Shrinkable Wraparound Sleeve

+ Heat Shrinkable Wraparound Sleeve shrinking
and tying up the pipe while heating

+ Finish

Eletro-fusion Belt Connection

+ Diameter>DN600

+ Heating source

+ Descaling connection part

« Put inner supporting ring inside pipes

+ Install eletro-fusion belt

+ Install fixing metal belt

+ Welding machine (20kg), auto-eletrofusion
« Fill the inside gap by heat sealing gun

+ Finish

I

i
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Application

« Civil engineering: for buried
drainage and sewage pipe;

+ Road engineering: drainage pipe for

railway and highway projects;

+ Industrial: be widely used for industrial fields
drainage pipe;

Construction: rain water pipe, underground
sewage pipe, waste water pipe, ventilation pipe
and etc;

+ Refuse landfill waste water collection pipe;

« Harbor and seaport engineering: drainage

pipe and waste water pipe for large
scale airport, seaport and harbor

Advantages

+ For the high elastic modulus of
corrugated steel strip, the pipe
possesses high ring stiffness. Long

lifespan 50-60 years.

+ Smooth inner wall, higher transportation
Hollow structure, light weight, convenient

construction and installation

« HDPE and adhesive resin are combined
with the steel strip closely in molten

state.

+ Flexible pipe, joint steady, resist

to unequal settlement

Tioc






» Multiple Steel Reinforced Polyethylene(PE) Pipe

We add steel rib and steel net
as reinforcing part into HDPE
material and extrude together to

form composite plastic belt, and
then spirally welded to form pipe.

Physical&mechanical Properties of
Multiple-layor steel reinforced HDPE pipe

Nominal pressure PN/MPa Thick- Thick- Thick- Items Test Condition Result Test method
f 1] 1] . - . . .
Nominal | Allowabi 06 08 1 gl‘:\i.?igs ;;i?ic?s ;;i?ic?s Crack resistant Stability Compressive deformation 30%, No crack, no peeling,
digmggr e?r\gr?%e Minimum ~ Minimum ~ Minimum ~ Minimum ~ Minimum ~ Minimum ~ from wire on the on both under pressure keep 10 min no other break
DN/mm wall structure wall structure wall structure mesh to top of sides of E
thickness ~ height he/ ~ thickness heighthe/ ~ thickness —heighthe/ innerwall  steel belt  steel belt Short-term 20C, 1h, 2PN No crack
e,/mm mm e,/mm mim e,/mm mm e,/mm e;/mm e/mm . leaki ’ GB/T6111-2003
o A = A = : = hydrostatic stength 60C, 165h, 1.5x0.7PN no leaking
[ in, i 3 times than workin
250 6 15 6 15 6 15 Burst pressure 20C,99min, mcroass 9 GB/T6111-2003
315 9 6 17 6 17 6 17 pressure till pipe burst pressure
355 6 17 6 17 6 17 220 220 215 rate<0.4%, no
Longitudinal . deformation, no crack
400 8 20 8 20 8 20 ot 110C, keep 1h : GB/T6671-2001
reversion rate and no peeling after
450 8 20 8 20 8 20 oven test
500 8 21 8 21 8 21 Impact resistance rate
’ ¥ <109 =
Eas s P e P > § = S e S TR 0C, 5kg, 2m TIR<10% GB/T14152-2001
630 8 24 8 24 8 24 Oxidation induction time . :
g 200C =20min GB/T17391-1998
710 8 24 8 24 8 24 oIT
Longitudinal tensile
800 - 10 30 10 30 10 30 230 230 >15 tg N 20.4PN x DN GB/T8804.3-2003
1,000 10 35 10 35 10 35 strength, N/mm
1,200 10 35 10 35 Ringstifiness >8KN/m2 GB/T9647-2003
1,400 20 56 20 56
1,600 20 56 20 56
1,800 20 56 20 56 H
' How to connect it? ;
2.000 5 24 65 24 65 >35 =35 =20 Saddle Electro-fusion Belt
2200 24 65 * Electro-fusion wraping belt for Dn630mm below PE
D = = * PE fitting for Dn700mm~Dn1200mm
: * Flange connection for meltal pipe, valve, pump and meter Circle Electro-fusion Belt
2,600 24 70 and so on

Note: The nominal diameter of pipes within DN200mm~DN1,200mm is nominal outer diameter (DN/OD), and the nominal diameter
of pipes within DN1,400mm~DN2,600mm is nominal inner diameter (DN/ID).
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» Mining Industry

No.

9

10

Project

Minera Shouxin Peru

Myanmar Dagon Mountain
nickel/iron mine project

Bolivia COMIBOL GNRE

Papua New Guinea Nickel
Cobalt Minig Project

Philippines PASAR project
copper smelting and refining
expansion project

Kryso Resources Limited
Tajikistan Parrot Project

Congo-Kinshasa Huagang
Mining Co_, Ltd

CGNPC Uranium Project in
Namibia

South Africa (Anglo American)
water supply project

Shougang Iron Ore Co.,
Ltd.Peru

csic

Mining Idustry Project List (Part)

Country
Peru
Myanmar

Bolivia

Papua New Guinea

Philippines

Tajikistan

Congo

Namibia

South Africa

Peru

Specification

(mm)

50-600

50-500. 200-1200

50-500

50-500

50-100

50-350

400

50-80

350. 450

50-150

Media

Tailings slurry

Water

Brine

Slurry

Electrolyte

Water

Tailings slurry

Chemical Water

Water

Sea water

Temp.(c)  Fressure
Ambient 1.0-2.0
Ambient 1.0, 1.6; SN8, SN12.5

50 1.0,1.6
0-60 16
66 1.0
20 1.0-2.5
Ambient 1.0
65 16
Ambient 20,25
Ambient 1.0

No.

1

10

» Power Plant Industry

Project

Morocco National Hydroelectric
Office Jerada Power Plant

The second generation
company of the wholesale
electricity market

Venezuelan Central Power
Plant

Ghanaian solid combustion
power plant

Pakistan Hevili 1*1230MW Gas
cycle power plant

Angola Soyo United Power
Plant

Myanmar gas turbine combined
cycle power plant

Indonesia Medan Industrial
Area 2*150MW Coal-fired
power plant

Philippines
D.M.CONSUNUJI,INC Batangas
1*135MW CFB power plant

Eritrea HIRGIGO power plant
2*23MW expansion project

Power Plant Idustry Project List (Part)

Specification

Country (mm) Media

Morocco 50-400 Water
Waste water/Fire

Russian 50-350 fighting

water/Reclaimed water

Venezuelan 50-600 Water

Ghana 80-600 Water

Pakistan 200-800 Water

Angola 50-600 Water

Myanmar 50-150 Water

Indonesia 50-600 Water
Philippines 50-600 Chemical water

Eritrea 65-300 Chemical water/Fire

fighting water

NEDRF

Temp.('C)

Ambient

Ambient

Ambient

Ambient

Ambient

Ambient

Ambient

Ambient

Ambient

Ambient

1R

Pressure
(MPa)

1.0-25

1.0-2.0; SN10

10,16,25

1.0

1.0

10,16

20

0.6-2.0; SN8-16

1.0

10,16
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» Water Supply and Treatment Project Industry

No.

10

Water Supply and Treatment Project Industry List (Part)

Project

D.G. Khan Cement Co. Ltd.

United Construction Co
Engineers & Contractors

Sri Lanka Port Phase 2 Project

South Sudan thirty-seven District
1280 Water Treatment Plant

Agumil Philippines Inc.

Djibouti Dohrain harbor

Cameroon Kribi Deepwater Port
Project

Angola Brewery

Pakistan GHARIBWAL cement
Co. water supply project

Bolivia Santa Buenaventura
Sugar Factory
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Country
Pakistan
Pakistan
Sri Lanka
South Sudan
Philippine
Djibouti
Cameroon
Angola
Pakistan

Bolivia

Specification
(mm)

50-300
50-100
300-1200
50-300
300-800
50-250
65-150
150-600
80-350

50-250

Media

Water

Water

Sewage

Water

Water

Water. Sea Water

Water

Water

Water

Water

Temp.('C)
Ambient
Ambient
Ambient

30
Ambient
Ambient
Ambient
Ambient
Ambient

Ambient

Pressure
(MPa)

16
25
SN10
1.6-2.0
SN10
10 20
1.0
1.6
1.6

1.0-16

» Petroleum and Chemical Industry

Petroleum and Chemical Idustry Project List (Part)

No. Project Country Spe(o::r-ir?;a)ition Media Temp.('C)
1 Jordan Fertilizer Plant Jordan 50-125 Phosphoric acid <70
2 Indian Rl'rs:gﬁgtghemical India 50 Phosphoric acid 40
3 Dolvi Coke ﬁrc{j)ijaects Limited, India 300-600 Water Ambient
4 Pakistan FFF-Sahiwa Pakistan 50-300 Water, Waste water Ambient
] Fauji Fertilizer Company Ltd. Pakistan 200-400 Lime Water Ambient
6 Iran Saman Paya Louleh Ltd. Iran 50-300 Water Ambient
7 Argentina Fugu I;Iand P(_)wer Argentina 500 Water Ambient
plant and Chemical Project
8 Soquimich Commercial S.A. Chile 300 Brine 50
9 Russia Perm Construction Russia 150-300 Oil Waste water 40
Company
10 Russian Chenljit((;al Industry Co Russia 100 Hydrochloric acid 40

Pressure
(MPa)

1

1.0, SN8

1.6, SN10

SN10

1.0, SN10
0.6
2
4.0, SN16

16
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g.: ENENEE

Headquarter:10-11F, Haiying Building, Haiying Rd,
Fengtai District, Beijing, China

Tel: +86-10-8225-5205

Tex:+86-10-8225-5238

E-mail:inffo@htpipes.com

www.reinforcedpipe.com

www.htpipes.com (Chinese)

CHINA AEROSPACE
C/@S’ € SCIENCE & INDUSTRY CORP.







