ABRASION OF PeHD PE100
DREDGE PIPES

The hydrophilic PeHD which
reduces the interaction between
the transported material and the
pipe wall allows a high abrasion
resistance, thus allowing the

pumping of abrasive materials like
sands - gravels and mud.

Specific studies, conducted at the Darmstadt Faculty of Hydraulic
(Germany) and at the U.S. Army Eng. Waterways Experiment Station
(US.A.) show a linear wear of HDPE pipe wall thickness in the presence
of linear flow motion.

In the test case performed in Darmstadt, samples of sands and gravel
(60% concentration), with thickness 2,0mm — 8,4mm and water (40%
concentration) have been used ; in the test of U.S. Army Eng., the
dredged material varied in fine sand, pebbles and coarse sand.

In the presence of linear motion, it is verified that most abrasion occurs
in the sliding surface of the HDPE pipe, where the biggest amount of
material passes. In the presence of turbulent motion, abrasion occurs in
a completely different way.
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ABRASION TEST ACCORDING
TO EN 295-3 INSIDE
LINEAR MOTION

(University of Darmstadt — Germany)
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Balancing machine with PeHD PE100 pipes with abrasive solid (60%)
and water (40%) on the inside. Linear motion

Average abrasion (mm)

y=2E - 08X - 0.0008X

0 100 200 300 400

load cycles / 1000
diagram: Average abrasion versus load cycles

Abrasion diagram (mm) of PE100 pipe according to the cycles of balancing linear motion
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e
FLOW CHANGE OF MOTION

(turbulent motion)

In a stream of linear motion, the mixture of aggregates produces a
formation of a granular bed, which causes the abrasion of the pipe
leading to problems of material durability (demonstrated by abrasion tests
conducted according to standard EN 295-3). To reduce this problem,

Kiasma srl proposes FLOW CHANGE OF MOTION, wich create a turbulent
mixture of water-iner t and push it uniformly along the circumference of the pipe.
In this way the entire inner thickness of the pipe is subject to a uniform
abrasion with benefits in terms of longevity of use.

Flow Change of motion on the inside of the PeHD and rubber pipes
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e
LINEAR MOTION

PeHD and Rubber floating pipe

TURBULENT MOTION

PeHD floating pipe
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MOTION OF THE

DREDGING MIXTURE

TROUGH THE PIPE

During the dredging procedure, a mixture of water and inert flow
trough the pipe, causing the decrease of the booster pump pressure
- due to the deposition of transported material on the bottom of the
duct (generally sands and gravels). The sedimentation of the inert
reduces the liquid section, so the flow must dissipate more energy to

transport the same amount of the material.

Type of inert to be
transported trough the
dredge pipe

Inert pseudo / homogeneous: mixture of silt-clay
where the particles are suspended

Heterogeneous partially stratified: mixture of
fine and medium sand where the majority of particles
is suspended and only a small part forms a bed on the
bottom of the pipe

Heterogeneous moderately stratified: mixture of
coarse sand or fine gravel where the biggest part of

solid particles is deposited on the bottom of the pipe

Fully stratified with formation of erosive bed:

mixtures of media/coarse gravel where the biggest part

of particles travel over a granular bed with shorts rolls

Fully stratified: mixture of coarse gravel or pebbles
that travels internally on the deposit bed
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Knowing the type of
mixture that flows
trough a pipe,

the following can be
determined:

The necessary pressure to the pipe (bar)
The length of the discharge line ( L/m))

The punctual pressure drop along the
discharge line (Bar)

The diameter for the discharge pipe (ID)
The solid flow rate (m3/h)

The velocity of the mixture (Vm)

The critical velocity of deposit (V crit)
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BENEFITS USING THE
FLOW CHANGE OF MOTION

(TURBULENT MOTION)

With the application of the flow change of motion (in steel /HDPE / rubber pipes), a
localized pressure drop is being formed - the flow becomes similar

to homogeneous Newtonian fluids, thus reducing the demand for pump

pressure and allowing the lengthening of the discharge line (minor use of
booster).

heterogeneus mixture sand-gravel

configuration with flow change of motion

water without inerts

L (m) . x (m)
' L+ x (m)
Pressure diagram/lenght The graph shows the line of pressure
of dredge pipe according to the type of flow
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PeHD pipe 200-200mm with reinforced
S E I_F— S | N Kl N G Pe H D concrete box, located in one or more points

of the pipe, not effecting its flexibility

Even in the presence of bending that the
D R E DG E P | P E I_l N E S pump can create, the trunk of CLS is not

detached from the pipe internal armature.

The PEHD pipe with the CLS box capped at
----------------------------------------------------------------------------------------------------- the ends and with air inside, is designed to

float. For the recovery of the pipe, once

unbolt the flanges and the pipe filled the air, it
rises to the surface due to buoyancy studied.

Calculations of buoyancy and sinking of the pehd pipe

[} ] himede | archimed P weight of | lenght | weight of | weight K (10% permissible | density | volume | lenght | lenght
external | internal | buoyancy | buoyancy | rating the pipe | pipe the of the push weight CLS | CLS cls cls and
pipe pipe with air with water pipe acessories | Arc.) height
cls
mm mm kg kg PN bar Kg/ml m kg kg kg kg kg/dm3 | dm3 m m
250 220.4 | 284.71 67.59 10 11.07 5.8 64.206 19 28.5 173.03 2.2 78.65 3.8 26.42
250 220.4 579.23 137.50 10 11.07 1.8 130.626 19 57.9 371.68 2.2 168.95 | 9.8 25.75
250 204.6 | 284.71 99.88 16 16.36 5.8 94.888 22 28.5 139.35 2.2 63.34 3.8 25.64
250 204.6 579.23 203.21 16 16.36 1.8 193.048 22 57.9 306.26 2.2 139.21 9.8 25.16
315 277.6 | 452.00 107.51 10 17.61 5.8 102.138 27 45.2 277.66 2.2 12621 | 3.8 33.34
315 277.6 919.59 218.73 10 17.61 11.8 207.798 27 92.0 592.83 2.2 269.47 | 9.8 32.47
315 257.8 | 452.00 158.43 16 25.95 5.8 150.51 32 45.2 224.29 2.2 101.95 | 3.8 32.37
315 257.8 | 919.59 32233 16 25.95 1.8 306.21 32 92.0 489.42 2.2 222.46 | 9.8 31.72
355 312.8 | 574.08 137.00 10 22.44 5.8 130.152 36 57.4 350.52 2.2 159.33 | 3.8 37.54
355 312.8 | 1167.96 278.73 10 22.44 11.8 264.792 36 116.8 750.37 2.2 341,08 | 9.8 36.58
355 290.6 | 574.08 201.17 16 32.95 5.8 191.11 46 57.4 279.56 2.2 127.07 |38 36.39
355 290.6 | 1167.96 409.27 16 32.95 11.8 388.81 46 116.8 616.36 2.2 280.16 | 9.8 35.72
400 352.6 | 728.85 172.90 10 2832 5.8 164.256 44 729 447.71 2.2 203.50 | 3.8 4233
400 352.6 | 1482.83 351.76 10 2832 11.8 334.176 44 148.3 956.37 2.2 43471 |98 41.23
400 365.7 728.85 255.38 16 41.83 5.8 242,614 53 729 360.35 2.2 163.80 | 3.8 41.08
400 365.7 1482.83 519.57 16 41.83 11.8 493.594 53 148.3 787.95 2.2 358.16 | 9.8 40.28
450 396.6 922.45 219.00 10 35.87 5.8 208.046 49 92.2 573.16 2.2 260.53 | 3.8 47.71
450 396.6 | 1876.71 445,54 10 35.87 11.8 423.266 49 187.7 1216.77 2.2 553.08 | 9.8 46.42
450 368.2 | 922.45 32333 16 52.96 5.8 307.168 66 92.2 457.04 2.2 207.74 | 38 46.23
450 368.2 | 1876.71 657.82 16 52.96 11.8 624.928 66 187.7 998.11 2.2 453.69 |98 4531
500 440.6 | 113883 270.65 10 4433 5.8 257.114 63 113.9 704.83 2.2 32038 | 3.8 52.98
500 440.6 | 231692 550.63 10 4433 11.8 523.094 63 231.7 1499.14 2.2 681.43 |98 51.56
500 409.2 | 113883 398.98 16 65.35 5.8 379.03 99 113.9 546.91 2.2 24860 |38 51.16
500 409.2 | 2316.92 811.72 16 65.35 1.8 771.13 99 2317 1215.10 2.2 552.32 | 9.8 50.27
560 493.6 | 142855 339.03 10 55.53 5.8 322.074 92 142.9 871.62 2.2 396.19 | 3.8 59.21
560 493.6 2906.35 689.74 10 55.53 11.8 655.254 92 290.6 1868.46 2.2 849.30 | 9.8 57.70
560 458.4 | 142855 499.84 16 81.87 5.8 474.846 145 142.9 665.84 2.2 30266 | 3.8 57.09
560 458.4 2906.35 1016.91 16 81.87 1.8 966.066 145 290.6 1504.65 2.2 683.93 | 9.8 56.22
630 555.2 | 1808.00 429.38 10 70.33 5.8 407.914 76 180.8 1143.29 2.2 519.68 | 3.8 66.97
630 555.2 | 3678.35 873.57 10 70.33 11.8 829.894 76 367.8 2404.62 2.2 1093.01 | 9.8 65.06
630 514.5 | 1808.00 633.30 16 103.73 5.8 601.634 145 180.8 880.57 2.2 400.26 | 3.8 64.58
630 514.5 |3678.35 1288.44 16 103.73 11.8 1224.014 | 145 367.8 1941.50 2.2 88250 |98 63.39
710 625.8 | 2296.33 545.63 10 89.37 5.8 518.346 87 229.6 1461.35 2.2 664.25 | 3.8 75.55
710 625.8 | 4671.85 1110.07 10 89.37 1.8 1054.566 | 87 467.2 3063.10 2.2 139232 | 9.8 7335
800 705.2 | 2915.40 691.91 10 113.33 5.8 657.314 149 291.5 1817.54 2.2 826.16 | 3.8 84.86
800 705.2 | 5931.33 1407.68 10 113.33 1.8 1337.294 | 149 593.1 3851.90 2.2 1750.86 | 9.8 82.54
900 793.4 | 3689.80 691.91 10 113.33 5.8 657.314 171 369.0 2492.51 2.2 1132.96 | 3.8 96.66
900 793.4 | 7506.84 1407.68 10 113.33 11.8 1337.294 | 171 750.7 5247.86 2.2 238539 | 9.8 93.79
1000 881.4 455531 691.91 10 113.33 5.8 657.314 203 455.5 3239.46 2.2 147248 | 3.8 108.30
1000 881.4 | 9267.70 1407.68 10 113.33 11.8 1337.294 | 203 926.8 6800.63 2.2 3091.20 | 9.8 104.92

KIASMA S.r.l. reserves the right to make changes after
evaluation by the Technical Department

PeHD pipes manufactured till the max wall thickness of 60mm




KGP PeHD DREDGE PIPES
WITH FUL INTEGRATED
FLOAT

[ ]

Properties:
PeHD floating pipe, 200-1200 mm, The transport and storage in the site is optimized because the sheats of
coated by an insulating polyurethane the floats are reduced in height
rigid foam along the entire length. Free Free from labor installation costs of the traditional floating
from Freon and with @ PE QULEr ShEAt., - orrreee e
Once given the waste density and e buoyancy of the pipe i studlied as a functon of Archimedes buoyancy
known the weights of the system, the The flexibility of the pipe remains unchanged
appropriate resin Chamber QUArANTEES — orwrr s rrees e

the buoyancy of the pipe.

the liners of the floats can be produced in red, yellow or orange
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DIMENSIONAL DATA CHART
OF FULLY FLOATING PeHD PIPES

PIPE BASIC DATA FLOATS BASIC DATA STATIC DATA AT FULL LOAD CAPACITY
@ external | @ internal | Pressure | Wall thick- Lenght of | Nominal Lenght of Number of
pipe pipe rating of | ness of the | the pipe diameter of | the pipe the pipe
the pipe | pipe the pipe
mm mm mm m mm mm
200 176.2 PN 10 11.9 5.8 350 4000 1.000
200 176.2 PN 10 11.9 11.8 350 7000 1.000
200 163.6 PN 16 18.2 5.8 350 4000 1.000
200 163.6 PN 16 18.2 11.8 350 6500 1.000
225 198.2 PN 10 13.4 5.8 350 4500 1.000
225 198.2 PN 10 13.4 11.8 350 9000 1.000
225 184 PN 16 20.5 5.8 350 4400 1.000
225 184 PN 16 20.5 11.8 350 9000 1.000
250 220.4 PN 10 14.8 5.8 600 1000 1.000
250 220.4 PN 10 14.8 11.8 600 2500 1.000
250 204.6 PN 16 22.7 5.8 600 1000 1.000
250 204.6 PN 16 22.7 11.8 600 2000 1.000
315 277.6 PN 10 18.7 5.8 600 2500 1.000
315 277.6 PN 10 18.7 11.8 600 4500 1.000
315 257.8 PN 16 28.6 5.8 600 2000 1.000
315 257.8 PN 16 28.6 11.8 600 4000 1.000
355 312.8 PN 10 211 5.8 600 3500 1.000
355 3128 PN 10 21.1 11.8 600 6500 1.000
355 290.6 PN 16 322 5.8 600 3000 1.000
355 290.6 PN 16 32.2 11.8 600 5500 1.000
400 352.6 PN 10 23.7 5.8 750 2200 1.000
400 352.6 PN 10 23.7 11.8 750 4500 1.000
400 365.7 PN 16 36.3 5.8 750 2000 1.000
400 365.7 PN 16 36.3 11.8 750 4000 1.000
450 396.6 PN 10 26.7 5.8 750 3200 1.000
450 396.6 PN 10 26.7 11.8 750 6500 1.000
450 368.2 PN 16 40.9 5.8 750 3000 1.000
450 368.2 PN 16 40.9 11.8 750 5500 1.000
500 440.6 PN 10 29.7 5.8 750 4700 1.000
500 440.6 PN 10 29.7 11.8 750 9500 1.000
500 409.2 PN 16 454 5.8 750 4400 1.000
500 409.2 PN 16 454 11.8 750 8500 1.000
560 493.6 PN 10 33.2 5.8 1070 1800 1.000
560 493.6 PN 10 332 11.8 1070 4000 1.000
560 458.4 PN 16 50.8 58 1070 1500 1.000
560 458.4 PN 16 50.8 11.8 1070 3500 1.000
630 555.2 PN 10 374 5.8 1070 2700 1.000
630 555.2 PN 10 374 11.8 1070 5800 1.000
630 514.5 PN 16 57.72 5.8 1070 2500 1.000
630 514.5 PN 16 57.72 11.8 1070 5100 1.000
710 625.8 PN 10 421 5.8 1070 4400 1.000
710 625.8 PN 10 421 11.8 1070 9000 1.000
800 705.2 PN 10 47.4 5.8 1500 1600 1.000
800 705.2 PN 10 47.4 11.8 1500 4000 1.000
900 793.4 PN 10 53.3 5.8 1500 2700 1.000
900 793.4 PN 10 53.3 11.8 1500 6100 1.000
1000 881.4 PN 10 59.3 5.8 1500 4400 1.000
1000 881.4 PN 10 59.3 11.8 1500 9000 1.000

PeHD pipes manufactured till the max wall thickness of 60mm

KIASMA S.rl. reserves the right to make changes after
evaluation by the Technical Department
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FLANGED JOINTS IN PEHD, FOR PIPELINES
FLOATING IN DEEP SEAS — OCEANS

We all know that the steel ducts by their nature are not flexible. To absorb the stresses, due to the movements

of the oceans and waves, there is a need to use the ball joints-connections. On a large diameter pipes, from the

0D500 to OD1200mm, the pipe connections through ball joints creates higher operating costs. Very often the

of work for ball joints, creating losses of material and consequent required angles loss of pressure in the discharge line
The losses of line pressure must be compensated by imposing a higher pump power and hence a greater fuel consumption

Flexibility of Polyethylene:

The hiah flexibility of the polvethvlene
(HDPE) and its abilitv to resume its
oriainal shape after deformation. makina
it suitable to absorb vibrations, shocks.
stresses due to movement and therefore
suitable to be installed in unstable areas.

0

> 35 dn-OD

Maximum permissible curvature of polyethylene pipes:

In many application conditions, the high flexibility of HDPE pipes allows to adapt the pipeline without any use of curves
provided that the radius of curvature is greater than a threshold value that depends of SDR.

The minimum radius of curvatures at a temperature of 20°C are shown in the below table.

At the temperature of 0°C the minimum radius of curvature must be doubled.
If the ray path involves smaller curvatures of those eligibles, it is necessary to provide the use of fittings.
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Elastic modulus of polyethylene - Toughness

~ Short term Es MPa 1000
Long term EI MPa 160

Area of Toughness PeHD pipe

Behaviour: crack

neclking >10% /
-To eligible deformation the behaviour is elastic
-For more than 10% deformation occurs yielding
the material with formation of a necking
-With the necking occurs in the materia

orientation (Cold drawing)
-The high orientation leads to the break (crack)

LOAD

cold drawing

elastic

DEFORMATION [tensile test specimen)

The area of the Toughness of HDPE pipe to deform without risk is closely linked to FIexibiIity.

Joining pipes to large diameter sea / ocean:

On large pipe diameters, from OD1200 to OD500 mm, Kiasma Srl offers flanged joints between pipes, whit a collar HDPE
Steel Coated.[that ensures grip even in the presence of high stress due to movement of the waves of the sea / ocean
and absorbs the tensile forces to which the transaction is subject to the pipe flanges.

Collar (with inside €hanger flow)in HDPE, with spigot
L500-600mm, coated throughout its length and forged
steel flange with anticorrosive coating PPA 571 5-8 mm
thick.

Junction: "Flange to Flange"

The collar-length 500-600mm HDPE
distributes the load stress of flange

along the HDPE pipe.

Respect for welding UNI 10520 T / T
between HDPE pipe and collar regulates
compliance with the values of pressure seal
(Bar-Pascal) and that the values of traction.

Coated sted collar
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The formation of waves is caused by the wind pushing on the sea surface. It is not the mass of water that moves (as
in ocean currents), but what is transmitted are the fluctuations and the energy connected. The shape of the wave
depends on wind speed, sea space and time.

Usually the waves in seas reach heights of 4-5 meters

In the oceans, the waves can reach heights of 15-18 meters.

The 50% of world's population lives within 60 km of sea coast. The waves with their "up" and "down" into the sea, they
work like a piston that pushes air. Although the wave motion is slow, the mass of water is always moving several tons. In
the oceans, the buoyancy is much higher (long wave).

Comportment of a floating PeHD pipeline crossed by the waves:

The high flexibility of PEHD pipe and the area of toughness of PEHD to deform before crack, allows bend withstanding the
radius, the length of wave and wave backwash.

(The radius of curvature of HDPE pipeline is successfully reduced when the conduct is in work and passing through by the
power of pumped pressure).

Whether in case of work at sea (waves 4-5 meters), like in the case of work in the ocean (waves 15-18 meters), the
floating conduct (dredging) naturally sinks for 30-40% of the height, of wave it self.

The"period" or distance between wave and wave in the sea, is an average of 50 meters, the arc of the conduct in PEHD
exposed to the curvature is well below the radius of curvature " at risk", thus the tensile force at which the line is subjected
(uniaxial tensile) is well below the value that determines the material failure.

KIASMA Srl proposes the connection pipe/pipe with a "Flanged PE HD collar- steel coated" which is made a
doubled welding between pipe and collar. The values of resistance to"pull" in the area of the weld, is equal to or greater
than the tensile values of an extruded PEHD pipe.

. |° first phase:Welding Pipe/Pipe Normed Uni 10520

II° phase
II° second phase: Welding PEHD Sleeve" Special"Normed Uni 10521

I° phase

example of a radius of curvature of wave / wave and connecting flange tube / tube with double welding HDPE floating collar

KIASMA Sir.l./ Via M. Adamello,31/H 31059 Zero Branco (TV) ITALY
T 0039 422 97620 / F 0039 422 487447 www.kiasmasrl.it






