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1 Introduction

Amiantit - Group of Companies

The Amiantit Group is a leading industrial organization
that was established in Dammam, Saudi Arabia in the
year 1968. Today, the Group has global strength and a
track record of growth-oriented success in
manufacturing various kinds of pipes, joints, fittings,
tanks, rubber and insulation products and related
accessories. Strategic planning has made Amiantit an
integral part of dynamic developments in countries
across the globe and has put Amiantit on the world
map with a name that is internationally recognized for
manufacturing excellence and superior services.

Amiantit has proactively taken steps to strengthen
operations and diversify activities, and has invested
strongly in new technologies, products and
applications, in order to meet global challenges in its
markets that extend throughout the Kingdom of Saudi
Arabia, the Middle and Far East, Europe, North 2nd
South America.

The Group has entered into a new era of gr¢' vth 2=
development through geographic expans’ .n o
manufacturing facilities, research, develc, ment a wu
application of advanced technologi.s,  2ns. *ancy,
engineering and operation s rvice fo' we er
management projects, aimed 't ex, Jitir , the available
market opportunities< ~d main 1ining industry
leadership. With its compe. e osition, the quality ar.
commitment of s people, and s excellent
performance .ecord, the Amiantit Group lcoks f¢ wara
to achieving "*s vi .on of global leadership.

Our Vision

To be the leader in the manufacturing, engineering &
after sales services of GRP (FRP) piping and tank
systems.

The above can only be achieved by ot cor mitnient
toward the following:

« | Fulfih Ye customer’s :atisf stir'1 & ' expectation
® nsure continuous impi em t i” all aspects.
A Enhancing “Safety” . our ‘rst priority.

Recent Situation

The worlc  irf asu < cture is aging. Millions of kilometers
of water ar.  sewer pipe need rehabilitation.

i1~ dilemma is a worldwide problem. And where an
qing 7 rastructure is not a problem, it’s generally

be ause there are no infrastruture - it remains to be
constructed in many developing countries. However,
these nations, too, are faced with difficult decisions
about how to build and what materials to use in order
to avoid what happened in the developed countries.

Who’s the culprit? For the most part, corrosion is
responsible for this problem.

B Internally unprotected concrete sewer pipes are
rapidly deteriorated by the presence of sulfuric acid
in a sanitary sewer system, which generated
through the hydrogen sulfide cycle.

B Externally, soil conditions and stray electrical
currents will deteriorate underground pipes.
Poorly coated metallic pipes can corrode when
placed in poorly aerated and poorly drained soils.
The presence of sulphate-reducing bacteria will
accelerate corrosion.

B These problems can be significantly reduced, if not
eliminated, by the careful selection of materials
resistant to corrosion protection, only to learn a few
years later of the consequences. Where as
corrosion is not a reversible process. The remedy to
this situation is very simple. Amiantit fiberglass
(FLOWTITE) brand of pipes.



Amiantit fiberglass is a glass-reinforced plastic (GRP)
pipe produced on the continuously advancing mandrel
process, ensuring a consistently uniform product meter
to meter. Immune to galvanic and electrolytic corrosion,
Amiantit fiberglass pipe is the ideal pipe choice for
water supply systems. It’s proven resistance to the
acidic environment found in a sanitary sewer speaks
well for it’s use in waste water applications too. In fact,
for more than 30 years now Amiantit fiberglass pipe has
been the material of choice in many Middle East
sewers, known to be the most aggressive in the world.

About AFIL

Amiantit Fiberglass Industries Limited (AFIL) was
established in 1977 as a limited liability company
between the Saudi Arabian Amiantit Company (SAAC)
70% and FLOWTITE AS 30%.

The Amiantit Fiberglass Ind. Ltd. ( AFIL) is part of the
Saudi Arabian Amiantit Group of Companies offerin=
water and wastewater related products. The Ami ntit
Group is the leading pipe manufacturing, teclt’ oloyy
and service supplier to the civil engineering & A
industrial community in the Middle Eas’’.cg 2n.

In addition to glass-reinforced p. es L inc 007 ) epoxy
and polyester resin systems, the « audi" rabi<.y Amiantit
Company also provides:

B Ductile iron pipe

B Concrete pre’ sure pipes

B Reinforced ¢ ncr e pipes

B Plastic nines, . ‘uding PVC and HDPE
B Rub cr sean. 1 (ge <ets) products

B W r manage ient services

P -din_servic' s

‘igh’ veight, corrosion resistan* - nd ma ufactu =d
u‘er strict quality standards._AF. -Flo tite pipes are
avai. Mle in over size pres sure ¢ sse and three
stiffness classes«™ " metu s from 30 min to 4000 mm
can be supplie  and lengthc . to 18 meters.

Growing awareness of the operational cost savings and
superior corrosion resistance offered by glass-
reinforced plastic pipe systems manufactured by AFIL
operations has resulted in its widespread application for
the following:

B Water transmission and distribution
( potable & raw water )

B Sanitary sewerage collection systems & treated
water

B Storm sewers

B Sea water intake and cooling water lines

a Circulating water, make-up and blowdown I; :s fo
power plants & desalination

B Industrial and chemical wastes

B Irrigation

B Fing ting

»ola ‘'ng other materials, AF. -Flo tite pipe deliver
long, ffective service life v low »nerating and

maint :nance costs. And.~ FIL p., = is usually the lowest
cost option upfront tn !



2 Product Benefits and Performance Standards

2.1 Product Benefits

AFIL has been able to bring a product to market that
can provide the low cost, long-term piping solution to
customers around the world. The long list of features

and benefits add up to provide the optimum installed
and life cycle cost system.

Features

Benefits

Corrosion-resistant materials

Light weight (1/4 weight of ductile iron 1/10
weight of concrete)

Long standard lengths (6, 12 and 18 m~te =

Extremely smooth bore

Precisic. FLOY (ITE AFIL coupling with elasit meric
REKA gas: s

’ Flexibic: manufacturing pr scess

High te hnology ripe uesign

High technology pipe manufacturing system producing
pipe that complies to stringent performance standards
(AWWA, ASTM, BS, SASO, etc...)

Long, effective service life.

No need for linings, coatings, cathodic pro.
wraps or other forms of corrosion protection.
Low maintenance costs.

Hydraulic characteristics essentially « - nstanu »vertime.

.tion,

L v transport costs (nes.able).
~lin. ~ates need for expens: ~ pip » b .adling
€ uipment.

Fewer joints redu » inste ation time.
More pi, ~ =r trans, ort vehicle means lower
delivery ¢ »st.

- & friction ss means less pumping energy
e led and lower operating costs.
Minii. '~ . slime build-up can help lower cleaning costs.

Tight efficient joints designed to eliminate
infiltration and exfiltration.

Ease of joining, reducing installation time.
Accommodates small changes in line direction
without fittings.

Custom diameters can be manufactured to provide
maximum flow volumes with ease of installation for
rehabilitation lining projects.

Lower wave celerity than other piping materials
can mean less cost when designing for surge
and water hammer pressures.

High and consistent product quality worldwide
which ensures reliable product performance.




2.2 Performance Standards

Standards developed by ASTM, AWWA, BS, SASO and
ISO are applied to a variety of fiberglass pipe
applications including conveyance of sanitary sewage,
water and industrial waste. A thread common to all of
the product performance based documents. This
means that all the requried performance and testing of
the pipe is specified.

Currently, there 7 sver. ' ASTN Product Standards in
use which app'/ to a variety _7iberglass pipe
applications. /4 ' product . andards apply to pipe with
diameter ranges ~f 200 » . m to 3600 mm and require
the flexible, joints tu withstand hydrostatic testing in
configurations (per ASTM D4161) that simulate
exaggerated in-use conditions. These standards include
many tough qualification and quality control tests. AFIL
pipe is designed to meet all of these ASTM standards.

ASTM
ASTM

D3517 Pressure Pipe (Water)

D3754 Pressure Sewer

ISO and EN Standards

The International Standards Organization (ISO) and the
Committee for European Normalization (CEN) are
actively drafting product standards and corresponding
test methods. Flowtite / Amiantit Technology is
participating in the development of these standards,
thereby ensuring performance requirements in reliable
products.

AWWA

AWWA C950 is one of the most comprehensive pr. Juct
standards in existence for fiberglass pipe.  his < anda.d
for pressure water applications has extens e

requir ine. ‘s for pipe and joints, co’.ce. ‘rati. :on

quai. * contrc »and prototype gquali zat'on sting. Like
“.7M ¢ andards, this is a proa. ~t pe forr.ance

stanc rd. AFIL pipe is desi.. 4 t¢ meet the

nerfo' nance requiremert of th. standard. AWWA has
issued a new standar s me. ual, M-45, which includes
several chapters on th desig.. of GRP pipe for buried
and abovegr uin mstalla ons.

LG
-~

Fiberglass Pipe Design Manual

LSO
R cently, Saudi Arabian Standards Organization (SASO)

ar proved the following standards for the application of
GRP Pipes

SASO-1578 Pressure Sewer



3 Control and Qualification Testing

Raw Materials

Raw materials are delivered with vendor certification
demonstrating their compliance with AFIL quality
requirements. In addition, all raw materials are sample
tested prior to their use. These tests ensure pipe
materials’ compliance with the stated specifications.

Finished Pipe
All pipes are subjected to the following control checks:

Visual inspection

Barcol hardness

Wall thickness

Section length

Diameter

Hydrostatic leak tightness test to 1.5 times rated
pressure (only PN6 and above)

Physical Properties

The manufactured pipes’ hoop and axial 'ad capacities
are verified on a routine basis. In 3’ 1, L e
construction and compositi¢ » are sor .rn d.

On a sampling basis, = follov ng control checks & »
performed:

B Pipe stiff sss

B Deflectic »wit' out damage or structural f2ilur
B Axi~'~nd c. ~umferential tensile load ¢ .pac v
B Jss of . mitio. (LOI)
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Figure 3-1 Strain Corrosion test apparatus

A common element shared by all standards is the need
for a pipe manufacturer to demonstrate compliance
with the standards’ minimum performance
requirements. In the case of GRP pipe, these minimum
performance requirements fall into both short-term and
long-term requirements. The most important of these,
and generally specified at the same level of
performance in all the previously defined standards is
joint, initial ring deflection, long-term ring bending, long-

term pressure and strain corrosion capability. AFIL pipe
has been rigorously tested to verify conformance to the
ASTM D3262, ASTM D3517, AWWA C950 and DIN
16868 requirements.

Strain Corrosion Testing

A unique and important performance requirement for
GRP gravity pipe used in sewer applications is the
chemical testing. of the pipe in a deflected ¢ strz =d
condition. This strain corrosion testing is carriet out "\
accordance with ASTM D3681, and require 1 mii. mum
of 18 ring samples of the pipe to be deflectea
various levels and held constant. Thes : strc ned 1ings
are then exposed at the invert of the 1. “erior s..face to
1/JN '\ % by weight) sulfuric ac’. (= e Fi_re 3-1). This
+_intena. A to simulate & durie | se tic ~ewer condition.
Thic has been shown to be =pre ent: tive of the worst
s wer conditions inclu<". ~ thc = found in the Middle

F ist, where many AE' _ pipe have been successfully
installed. The time to tc ‘ure (leakage) for each test
sample is measurc . The .ninimum extrapolated failure
strain at "U, 2rs, us. g a least square regression
analysis ¢ th7 iaiu. = data, must equal the values
shown for « ich stiffness class. The value achieved is
“n relatabi to the pipe design to enable prediction of
sa. installation limitations for GRP pipe used for this
vpe «“ ervice. Typically this is 5% in-ground long-term
de ‘=ctions.

Stiffness Class Scv. Strain, %

SN 2500 .49 (t/d)
SN 5000 49 (t/d)
SN 10000 49 (t/d)

Table 3-1 Minimum Strain corrosion value




Hydrostatic Design Basis - HDB

Another important qualification test is the establishment
of the Hydrostatic Design Basis -HDB. This test is
carried out in accordance with ASTM D2992 Procedure
B and requires hydrostatic pressure testing to failure
(leakage) of many pipe samples at a variety of very high
constant, pressure levels. As in the previously
described strain corrosion test, the resulting data is
evaluated on a log-log basis for pressure (or hoop
tensile strain) vs. Time to failure and then extrapolated
to 50 years. The extrapolated failure pressure (strain) at
50 years, referred to as the hydrostatic design basis
(strain) or HDB, must be at least 1.8 times the rated
pressure class (strain at the rated pressure)

(see Figure 3.2). In other words, the design criteria
requires that the average pipe be capable of
withstanding a constant pressure of 1.8 times the
maximum operating condition for 50 years. Due to
combined loading considerations, that is the interac’‘on
of internal pressure and external soil loads; the actual
long-term factor of safety against pressure failure ale=~ is
higher than 1.8. This qualification test helps assu e th~
long-term performance of the pipe in pressur’ service.

— O
Log
Pressure
(strain) WHS
~ Extrapolation
woB ..
P od Press ve Class J
PN -------------------------------------------
| —_— 1 [ )
" 10° 10° 10° ) Years
Log Time
Fi== = 3-. Test' esults evaluation® "STN Test

)~ ~ edure B

Join. Testing

This important’ jualification .. .is conducted on joint
prototypes for ‘lastomeri gasket sealed couplings.
This is a severe st carr’ .d out in accordance with
ASTM D4161. It incuiporates some of the most
stringent joint performance requirements in the piping
industry for pipe of any material within the pressure and
size ranges of AFIL pipe. ASTM D4161 requires these
flexible joints to withstand hydrostatic testing in
configurations that simulate every severe in-use
conditions. Pressures used are twice those rated mid
100kPa (1 bar) is used for gravity flow pipe. Joint
configurations include straight alignment, maximum
angular rotation and differential shear loading. A partial
vacuum test and some cyclical pressure tests are also
included.

Initial Ring Deflection

All pipes must meet the initial ring deflection levels of
no visual evidence of cracking or crazing (Level A) and
no structural damage to the pipe wall (Level B) when
vertically deflected between two parallel flat plates or
rods.

Deflection Stiffness Class SN J
Level

2500 5000 10000 «

A 15% 12% 9% |

B 25% 20% ™ _1

Table 3-2 Initial ring deflection

Long  «er. - Ring Bending

. TRP, ‘ne’s long-term (50 ye. " ring def' :ction or ring
bena. g (strain) capability,~~ = »n e. ~osed to an

ague’ Js environment a~~ unde. 2 constant load, must
meet the Level A defl¢ Ctior. 'avel specified in the initial
.ing deflection test. Av "WA Cy 50 requires the test to be
carried out, \ ity =~ resu. ng 50-year predicted value
used in the pi, 2s’ uesiy 1. AFIL pipe is tested using the
guidelines of A. (M D5365 “Long-Term Ring Bending
Stre. 2 f Fibergle 's Pipe” and meets both requirements.

Potab. Water and Fire Fighting System Approvals

AFIL pipe has been tested and approved for the

C. aveyance of potable water meeting many of the

w! rld’s leading authorities’ and testing institutes’
criteria, including NSF (National Sanitation Foundation)
Standard No.61. Additionally, AFIL pipe has been tested
and approved for the conveyance of fire fighting system
by FM (Factory Mutual Research).




4 Product Scope - Technical Data

Diameters

AFIL pipe can be supplied in the following nominal
diameters* (mm)

80 350 | 800 | 1800 | 2800 | 3400 | 4000
100 | 400 | 900 | 2000 | 2900 | 3500
150 | 450 [ 1000 | 2400 | 3000 | 3600
200 | 500 | 1200 | 2500 | 3100 | 3700
250 | 600 | 1400 [ 2600 | 3200 | 3800
300 | 700 | 1600 | 2700 | 3300 | 3900

*Other pipe ranges are available, consult Amiantit Fiberglass Ind. Ltd.

Table 4-1 Standard diameter range AFIL pipes
Lengths

The standard length of AFIL pipe is 12 meters fer
diameters over 300 mm. Lengths of 6 and 18 met< s
are also available. Smaller diameters are only ~»ilak.
in 6-meter standard lengths.

Load Capacity Values

For design purposes the follo ting . "lues can be used

for hoop tensile and < +ial tensi » load capacity.

Hoop Tensi’ Load Capacity

Minim:—~.initia, ~oop (circumferential) loac
of I igth. AC shov » in the Table 4-3.

NI.., v M

A al Te. - ¢ Load Capacity

Minimum initial axial (lonaituc »al) I2 ad, N per mm of
« ‘cumference. As sh wn ir, *he . ble 4-4.

Fittings A d Access ries

All commonly useu fittings or accessories can be
supplied such as bends, tees, wyes, (gravity only) and
reducers.

Stiffness Class

Flowtite pipe can be supplied to the following specific
initial stiffness (EI/D?) (STIS).

Stiffness Class Stiffness Stiffness (ASTM)
SN (N/m?) (psi)
2500 2500 18
5000 5000 36
10000 10000 72

Table 4-2 Standard stiffness classes

Hoop Tensile Load Capacity (N/mm)

on | N1 | e | Pnto | PNte | Pnzo | Pazs | pus2

80 N/A 89 178 | 238 | 269 | 1WA | oA

100 | N/A | 119 | 238 | 318 | 358 " NA . N/A

150 | N/A | 178 | 357 | 477 | 538 ) A YA

200 | N/A | 238 | 476 | 636 | 717 | N/s N/A

250 | N/A | 297 | 595 | 795 | ‘96 | VA | N/A

300 | N/A | 357 | 714 | 950 | 76 | N | N/A

o 70 420 | 400 | 1* . " 140 | 1750 | 2240

(400 80 480 | 200 280, 00 | 2000 | 2560

N 450 90 540 | 90r | 14/, | *3u0 | 2250 | 2880

9 | 100 | 600 | 1000  16G. 2000 | 2500 | 3200

' 600 | 120 | 720 1z > | . "0 | 2400 | 3000 | 3840

700 | 140 | o ! 1400 2040 | 2800 | 3500 | 4480

800 | 160 60 300 | 2560 | 3200 | 4000 | 5120

900 * 180 | 7.0 | 1600 | 2880 | 3600 | 4500 | 5760

1000 =z 1200 © 2000 | 3200 | 4000 | 5000 | 6400

1200 | 240 ( - s | 2400 | 3840 | 4800 | 6000 | 7680

1400 W | 1680 | 2800 | 4480 | 5600 | 7000 | 8960

1600 | 5 2 | 1920 | 3200 | 5120 | N/A | N/A | N/A

» 1800 | 360 | 2160 | 3600 | 5760 | N/A | N/A | N/A

‘ .20 | 400 | 2400 | 4000 | 6400 | N/A | NA | NA

2400 | 480 | 2880 | 4800 | 7680 | N/A | N/A | N/A

‘ 500 | 500 | 3000 | 5000 | 8000 | N/A | N/A | N/A
Table 4-3 Hoop tensile load capacity (N/mm)
Axial Tensile Load Capacity (N/mm)

DN | PN1 | PN6 | PN10 | PN16 | PN20 | PN25 | PN32

80 N/A 89 178 | 238 | 269 | N/A | N/A

100 | N/A | 119 | 238 | 318 | 358 | N/A | N/A

150 | N/A | 178 | 357 | 477 | 538 | N/A | N/A

200 | N/A | 238 | 476 | 636 | 717 | NA | N/A

250 | N/A | 297 | 595 | 795 | 896 | N/A | N/A

300 | N/A | 357 | 714 | 950 | 1076 | N/A | N/A

350 70 420 | 400 | 1120 | 1400 | 1750 | 2240

400 80 480 | 800 | 1280 | 1600 | 2000 | 2560

450 90 540 | 900 | 1440 | 1800 | 2250 | 2880

500 | 100 | 600 | 1000 | 1600 | 2000 | 2500 | 3200

600 | 120 | 720 | 1200 | 1920 | 2400 | 3000 | 3840

700 | 140 | 840 | 1400 | 2240 | 2800 | 3500 | 4480

800 | 160 | 960 | 1600 | 2560 | 3200 | 4000 | 5120

900 | 180 | 7080 | 1800 | 2880 | 3600 | 4500 | 5760

1000 | 200 | 1200 | 2000 | 3200 | 4000 | 5000 | 6400

1200 | 240 | 1440 | 2400 | 3840 | 4800 | 6000 | 7680

1400 | 280 | 1680 | 2800 | 4480 | 5600 | 7000 | 8960

1600 | 320 | 1920 | 3200 | 5120 | N/A | N/A | N/A

1800 | 360 | 2160 | 3600 | 5760 | N/A | N/A | N/A

2000 | 400 | 2400 | 4000 | 6400 | N/A | N/A | NA

2400 | 480 | 2880 | 4800 | 7680 | N/A | NA | NA

2500 | 500 | 3000 | 5000 | 8000 | N/A | N/A | N/A

Table 4-4 Axial tensile load capacity (N/mm)



Pressure

Pressure classes of AFIL pipe shall be selected from
the series listed below. Not all pressure classes are
available in all diameters and stiffnessess.

Pressure Class | Pressure Rating* | Upper Diameter
PN Bar Limit, mm
1 (Gravity) 1 4000
6 6 4000
10 10 3700
16 16 2000
20 20 1400
25 25 1400
32 32 1400

* other pressure ratings are available, please consult AFIL

Table 4-5 Available pressure classes per diametc -

The pipe’s pressure ratings have been established. i~
accordance with the design approach outlined in

AWWA M-45, Fiberglass Pipe Design Manual/ “ipcs are

pressure rated at full operating pressure ever. vhen
buried to the maximum depth recomms.iuc ', Tc “asure

the long service life for which AF - pif @ is‘ae< 3ned, the

following capabilities should be n. ted «. 4 oF served in
service.

Hydrotesting

DN <1500 = 1.5 x PN
DN > 1500 =1.0x .\

Standard Fac ry Tes’
Pressure

1.5 x PN

Maxir .um Fie., Test -essure

Table . S Hydroi sting pressure testing

Surge

L’\IIowabIe Surge Pressure
Table 4-7 Surge presst e test. g

Flow Velocity

Maximum recommeiued flow velocity is 3.0 m/s.
Velocities of up to 4 m/s can be used if the water is
clean and contains no abrasive material.

UV Resistance

There is no evidence to suggest that ultraviolet
degradation is a factor that affects the long-term
service life of AFIL pipes. The outermost surface will be
affected with discoloring of the surface observed. If so
desired, the installing contractor may paint the exterior

| 1. x PN Pressure Class)

surface of AFIL pipe with a two-part urethane paint
compatible with GRP. However, this will then become
an item requiring future maintenance.

Poisson’s Ratio

Poisson’s ratio is influenced by the pipe construction.
For AFIL pipe, the ratio for hoop (circumferential) loads
and axial response ranges from 0.22 to 0.29. For axinl
loading and circumferential response Poisson’s r<tio v
be slightly less.

Thermal Coefficient

The tk zrn. ! coefficient of axial exp7 sic 2 anc
conu. ction 1. » AFIL pipe is £t to L) x<. 0" »m/cm°C.

rydraulic Characteristics

Amiantit Fiberglass Ind. Ltd. (AFIL) produces GRP pipes
by continuous filament winding machines, by
reproducible processes. All these pipes are provided
with resin rich interior layers, providing very smooth
inner surfaces. This smooth interior surface results in
very low fluid resistance.

For hydraulic analysis of the every piping system, pipe
roughness is the concern. One of the FAQ by the
Hydraulic Engineers / Consultants / Contractors /
Clients is what the value of GRP pipe roughness is.

This roughness is being used in various forms in various
equations of hydraulic analysis. Find below the
summary of the mean value based on the experimental
studies.

These values are based on the experimental studies
carried out by Owens Corning and SINTEFF from
Norway. Complete report is available upon request.

In fact AWWA C-950 also recommends for the usage of



similar values. This confirms that above values are in
good agreement even with the international standards.

Apart from above, the interior pipe surfaces, typically
remains smooth over time, in most fluid services.
Therefore, fluid resistance will not increase with age.
This has been demonstrated, when few GRP pipes
under operation over the decade were inspected and
evaluated. Certificate from respective authorities is
available upon request confirming no deterioration.

AFIL is capable of carrying out Hydraulic Calculations
using state of the art commercially available software
PIPENET. As guide lines to designer Figures 4-1 and
4.2 will provide typical head losses for LDP and SDP.

Please consult AFIL for any additional Hydraulic
Requirements and clarifications and AFIL is happy to
assist you in any way to suite your requirements.

Abrasion Resistance

Abrasion resistance can be related to the effects that
sand or other similar material may have on the interior
surface of the pipe.

While there is no widely standardized testing procedure
or ranking method, FLOWTITE AFIL pipe has been
evaluated by using the Darmstadt Rocker method.
Results will be highly influenced by the type of abrasive
material used in the test.

Using gravel which was obtained from the sz me ¢
as that used at Darmstadt University, the avera_=
abrasion loss of AFIL pipe is 0.34 mm at 1t 000
cycles.

irce

Flow Rate Colebrook - W\ ite Manning Hazen - Williams
(m%hr) € orK /) M (m'3/< C (10-138m037/s)
1410-2860 .07 N4 146

Table 4-8 Roughness Parameters (me. 1 valu.y

Head Loss [meters per 1000 m]

o
T
AR
/-.__‘ DB dr sec)
G ;
e B ¥ - T oW GRP pipe H
\rg i s
! 14 e
Abschute rougheens 0029 oen|
o1

0,001 om o1 1
Flow Volume [m?/s]

Figure 4-1 Head Loss - Small Diameters
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Figure 4-2 Head Loss - Large Diameters



5 Production Process

FLOWTITE pipes are manufactured using the
continuous advancing mandrel process which
represents the state of the art in GRP pipe production.
This process allows the use of continuous glass fibre
reinforcements in the circumferential direction. For a
pressure pipe or buried conduit the principle stress is in
the circumferential direction, thus incorporating
continuous reinforcements in this direction yields a
higher performing product at lower cost. Using
technology developed by material specialists, a very
compressed laminate is created that maximizes the
contribution from the three basic raw materials. Both
continuous glass fibre rovings and choppable roving are
incorporated for high hoop strength and axial
reinforcement. A sand fortifier is used to provide
increased stiffness by adding extra thickness, placed
near the neutral axis in the core. With the FLOWTITE
dual resin delivery system, the equipment has the
capability of applying a special inner resin liner for
severely corrosive applications while utilising a stan'ard
type resin for the structural and outer portion of the
laminate.

Taking advantage of the winding process, oth' .
materials such as a glass veil or a polyester v il can vc
used to enhance the abrasion, the cher..cc. res: ‘ance
and the finishing of the pipe. To® ssur. aon¢ stently
high level of product quality, it is « xsen. >\ th- " the
method of fabrication be« ~curatel; controlled.

The FLOWTITE filament winding machine represents
the most advanced state-of-the-art technology in use,
and is the foremost method of manufacturing glass
fibre pipe. Simply put, this manufacturing machine
consists of a continuous steel band mandrel supported
by beams in a cylindrical shape.

As the beams turn, friction pulls the steel band around
and a roller bearing allows the band to move
longitudinally so that the entire mandrel moves
continuously in a spiral path towards the exit assomb: |
As the mandrel rotates, all composite materials are
metered onto it in precise amounts. Electronic + asorc
provide continuous production parameter feedbac. so
that the various feeding systems apply the righ. > mouit
of material. This ensures that the amount « “ mater. .l
need¢ 4 tC Mwuild the different layers /. a; liec
throc hout ti » manufacturin_ stag .. F* sti ~mould-
__~se ''m, followed by variou. form  an'. patterns of
glass ibres, embedded in ", alyec =r resin matrix. The
struc’ ural layers are ma= of gle. s and resin only,
wnereas the core laya incic Jes pure silica. It is the
continuous anplicatior. ~f thes: materials onto the
mandrel whit 1 1c s the  ipe.

After the pipe I s been formed on the mandrel, it is
curc '<ind later ¢ 't to the required length. The ends of
the pir section are calibrated to fit the coupling.
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6 Surge & Water Hammers

Water hammer or pressure surge is the sudden rise or
fall in pressure caused by an abrupt change in the fluid
velocity within the pipe system. The usual cause of
these flow changes is the rapid closing or opening of
valves or sudden starting or stopping of pumps such as
during a power failure. The most important factors
which influence the water hammer pressure in a pipe
system are the change in velocity of the fluid, rate of
change of the velocity (valve closing time),
compressibility of the fluid, stiffness of the pipe in the
circumferential “hoop” direction and the physical layout
of the pipe system.

The water hammer pressure ¢ ‘pec. 4 fo' rLOWTITE
pipe is approximately'=0% of 1 at for steel and duc’'e
iron pipe under similar cor “ari . FLOWTITE pipe has
a surge pressur allowance of 4u% of the nominal
pressure. Ar’ ipproximate relationship for the m/ ximur,
pressure va. ~tior at a given point in a straigt p. <line

with na~'aible  ‘ction loss can be calcule’ zd v. *h tiic

forr  Jla:

r’&H (WAVV;—I
h W 9

< nere:
AH = change in pressure.(m)

. = surge wave cel rity (i ’s)

Av = chang~ " “quic velocil (m/s,

g = acce zration due o avity (m/s?)

H Note: There has been some rounding, within 2%, in
the above values. Please contact your
FLOWTITE supplier if more accurate values are
required for a transient analysis.

DN | 300-400 450-800 900-2500 | 2800-3000
SN 2500
PN 6 365 350 340 330
PN 10 435 420 405 390
PN 16 500 490 480 470
SN 5000 T
PN 6 405 380 370 l 360 N
PN 10 435 420 410 ‘
PN 16 505 495 ac |
PN 25 575 570 560
SN 10000
— PR 420 415 ‘l 70 400
PN 10 435 425 ' 4.5
N 16 500 40 485
PN 25 580 ~70 560
PN 32 €V 610 615
Table 6-1 Surge . ave C. erity for FLOWTITE Pipes
sl
oN | o0 . 125 | 150 | 200 | 250
SN 10000
' PN 6 580 560 540 520 500
‘ °N 10 590 570 560 540 520
A Piv .o 640 620 610 600 590

Tab.e 6-2 Surge Wave Celerity for Small Diameter
Pipes (m/s)




7 Pipe Classification

Stiffness

The stiffness of AFIL pipe is selected from one of the
three stiffness classes listed below. The stiffness class
represents the pipe’s minimum initial specific stiffness
(EI/D3) in N/m?2. Other stiffness classes (12500 Pa) are
available upon request.

Stiffness Class Stiffness Stiffness (ASTM)
SN (N/m?) (psi)
2500 2500 18
5000 5000 36
10000 10000 72

Table 7-1 Standard stiffness classes

Stiffness is selected according to two parameters.

These are:

El burial conditions, which include native soil, type
of backfill, cover depth and

B negative pressure, if it exists.

The native soil characteristics are rated according te
ASTM D1586 Standard Penetration Test. Some ty ical
soil blow count values relative to soil type and’ .ensiy
are given in Table 7-2. A wide range of backt. soil typc
are offered in Table 11-2 to allow each /.o ‘atic. ‘to be
customized providing the most € anor ic2"ins illation.
In many instances, the native trenc 1 soi. <an e used
as pipe zone backfill. Ass: »ing stai Jdard trench
construction, and an allowable .. >a-1 rm deflection of
5% for pipe diamet~ s 300 mm and larger, and 4% for
smaller diameter<, the maximum allowable cover dep 1s,
with consideratic » for' . affic loads, for the three d“ferc ot
stiffness cl==~2s in" e six native soil groups ar’ giv. 1in
Table 1- 3 (pag. ?8). e correlation betweer, Ye
backfii. ~oil modul: 5 and different backfill sc ! typ. - at

for tifferc ot leve!  of relative compac.. > me ' be found
N Tab » 11-<. 7 ie second parame’_. "or pipe ‘iffness
~lass selection is negative presc: e, if it xists. ' able

1. 7 shows which stiffness to sele + for. arious amounts
of ne_ative pressure and | urial ¢ »ott.for average native
and backfill soil o= lion.  The s ffness selected should
be the higher ¢ that determ...” . to suit negative
pressure and t rrial condi’ »ns.

Installation Types

The illustrations on Page 32 show the standard installation
types commonly used with AFIL pipe. Alternate
installations to accommodate a specific field condition
include wider trenches, sheet piles, soil stabilization,
geotextiles, etc. The Pipe Installation Instructions for
Buried Pipe should be consulted for additional details.
Amiantit fiberglass pipe can be installed in a number of
different situations including above ground, sub-aqueo:s,
trenchless and sloped applications. These applicat>ns
can require more initial planning and more care than i’ =
standard buried pipe installation and therefore An ntit
Fiberglass has developed specific instructions. for the e
methods. Please contact Amiantit fiberglass'.or ti. se
detailed instructions.

N Non-Cohesive Soils Cohesive Soils
Na(t;".’:u'sf“ C?)It?r‘::s E’&\?;;xe Description Fri(c;éc;ce,:g)gle Description Cgr:%:é‘lggﬁgth

1 >15 34.5 compact 33 very stiff 192-384

2 8-15 20.7 slightly compact 30 stiff 76-192

3 4-8 10.3 loose 29 medium 48-96

4 2-4 4.8 very loose 28 soft 24-48

5 1-2 1.4 very loose 27 very soft 12-24

6 0-1 0.34 very, very loose 26 very, very soft 0-12

Table 7-2 Native soil group classification



8 Pipe Dimensions

— fwr
f
DOS
Di::::ter I:n?: 323 3 bar 6 bar 9 bar 10bar | 12bar | 15bar | 16 bar | 20 bar | 25 bar | 32 bar | Weight
{mm) {mm} ) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (kg/m)
80 98.9 99.4 - - - - - - - - = - 2.22
100 118.9. 119.4 - - - - - - - - - - 58
150 170.9 171.4 - - - - - - - - - 5.7,
200 222.3 222.8 - - - - - - - - - 46
250 273.6 2741 - - - - - - - - - - ‘1.20
300 325.2 325.7 - - - - - - - - 15.46
350 378 379 4.72 4.72 4.62 4.55 dab’ 4.42 4.41 4.44 - - 11.50
400 412 413 5.14 5.14 4.95 4.92 4.8z 4.75 4.74 4.77 - - 13.76
450 463 464 5.78 5.78 5.47 5.45 | 5.32 5.23 5.27 5.28 - 17.59
500 514 515 6.44 6.44 6.04 .90 & @ 5.77 5.76 v 3 - - 21.95
600 616 617 7.84 7.84 L7 6.97 6.82 6.74 6.77 6.66 - - 32.05
700 718 719 9.02 9.02 8.14 M 7.85 7.71 T R - - 43.20
800 820 821 10.08 10.08 20 | 9.07 8.85 8.67 8.64 8.57 - - 56.05
900 922 923 11.26 11.26 107 1u.11 9.83 9.63 59 9.52 - - 70.71
1000 1024 1025 12.46 12. 5 11.38 ' 11.14 10.83 10.c 10.C 10.46 = = 87.15
1100 1126 1127 | 13.66 130 12.4u 12.16 11.81 IF 1..50 11.40 - - 105.27
1200 1228 1229 14.72 . 78 13.46 13.18 12.80 1 50 12.45 12.35 - - 124.46
1300 1330 1331 15.¢ 15.€ 14.54 14.20 ) 3.80 13. 3 13.40 13.29 - - 146.05
1400 1432 1433 17.12 17 2 15.56 15.23 | 77 14.42 14.36 14.23 - - 168.64
1500 1534 1535 .20 18.20 16.61 16 = 15. 15.38 15.31 15.17 - - 192.34
1600 1636 1oo. 1¢ 13 19.43 17.65 | 28 274 16.34 16.26 16.11 - - 219.26
1700 © 38 1739 | 2u..6 20.76 18.69 18.° 17.72 17.28 17.21 17.06 - - 249.15
1800 1840 1841 21.91 21.91 1€ /6 1.31 18.71 18.25 18.17 18.00 - - 278.73
1900 19/ 1943 | 23.03 23.05 2C '8 2 . 19.71 19.20 19.12 18.94 - - 309.35
2000 | 144 2045 | 24.21 24.27 1.85 21.3! 20.69 20.16 20.06 19.88 - - 342.54
2100 2, ° 2147 | 25.37 2L 7 2z. .38 21.68 21.12 21.02 20.82 - - 377.20
2200 2248 2249 | 26.54 3.54 23.91 23.39 22.65 22.08 21.97 21.76 - - 413.43
300 2350 2351 27.7° 2. 70 25.00 24.43 23.65 23.03 22.92 22.70 - - 451.42
24 2452 2453 22 36 l . 26.05 25.42 24.63 23.99 23.87 23.65 = = 491.09
’ 2500 2554 2555 | 29.9, 29.9, 27.09 26.46 25.61 24.95 24.82 24.59 - - 531.21
‘ 2600 2656 2657 , 31.20 31.2C 28.13 27.50 26.60 25.91 25.80 25.53 - - 565.80
2700 2758 cie l oo | 32.40 29.15 28.50 27.58 26.87 26.70 26.47 - - 609.80
2800 2860 2861 l 33.5¢ 33.50 30.23 29.50 28.55 27.82 27.70 27.41 - - 654.10
2900 2962 2963 ©  34.60 34.60 31.28 30.50 29.55 28.77 28.60 28.35 - - 701.70
3000 3064 3065 | 35.90 35.90 32.33 31.60 30.54 29.73 29.60 29.29 - - 751.70
3100 3166 3167 | 36.90 36.90 33.40 32.55 31.52 30.69 30.54 - - - 800.00
3200 20RO 3269 | 38.10 38.10 34.40 33.59 32.52 31.65 31.48 - - - 852.90
3300 3370 3371 39.30 39.30 35.50 34.62 33.49 32.61 32.43 - - - 907.50
3400 3472 3473 | 40.40 40.40 36.50 35.65 34.49 33.55 33.39 - - - 962.00
3500 3574 3575 | 41.60 41.60 37.50 36.65 35.47 34.52 34.34 - - - | 1019.50
3600 3676 3677 | 42.80 42.80 38.60 37.70 36.45 - - - - - | 1078.70
3700 3778 3779 | 44.00 44.00 39.60 38.70 37.42 - - - - - | 1139.00
3800 3880 3881 45.10 45.10 40.70 39.73 38.42 - - - - - | 1198.80
3900 3982 3983 | 46.30 46.30 41.80 40.76 39.40 - - - - - | 1263.80
4000 4084 4085 | 47.50 47.50 42.80 41.76 40.39 - - - - - | 1330.10

Table 8-1 Pipe Thickness 2,500 STIS

n Note: Measurements in mm unless otherwise noted.
Pipe weights are based primarily on Class PN6, which is the heaviest product.




CcL

| wr
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DOS
Di:r‘::;t-er I:n?: Bf;i 3 bar 6 bar 9 bar 10 bar | 12bar | 15bar | 16 bar | 20 bar | 25 bar | 32 bar | Weight
{mm) ) {mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (kg/m)
80 98.9 99.4 - - - - - - - - - - 2.0
100 118.9 119.4 - - - = = = = = = = 2.68
150 170.9 171.4 = = = = = = = = = L,
200 222.3 222.8 - - - - - - - - - - 7.46
250 273.6 2741 - - - - - - - - - | TG
300 325.2 325.7 - - - - - - - - - - 15.46
350 378 379 5.93 5.93 5.88 5.78 5.60 5.46 5.41 5.35 5.2 - 14.75
400 412 413 6.49 6.49 6.33 6.19 6C. 38 5.83 5.81 2.9 17.69
450 463 464 7.29 7.29 7.01 6.94 6./ 6.5¢ 6.46 6.42 5.5 - 22.50
500 514 515 8.11 8.11 7.70 7.62 .13 711 7.14 7.02 7. - 27.95
600 616 617 9.63 9.63 9.15 8.9 | 8.6 8.45 8.38 o | 2 - 40.08
700 718 719 11.12 11.12 10.56 132 107, 9.69 9.63 9.43 9.3 - 54.17
800 820 821 12.54 12.54 11.54 11.e l 11.35 10.95 102 | 14 10.5 - 70.08
900 922 923 14.01 14.01 13 9 6 12.63 12 % 12.04 11.8« 11.7 - 88.26
1000 1024 1025 15.44 15.44 14.8u 14,3 13.95 13.2 ~ 133 | '3.04 12.9 = 108.20
1100 1126 1127 16.92 16.92 | '6.32 15.89 15.27 14.6¢ 4.55 14.25 14.1 - | 130.71
1200 1228 1229 18.32 Y oc 1077 17.28 16.56 15.92 15.78 15.45 15.3 = 154.55
1300 1330 1331 16 2 9.0 | '9.15 18.63 1, ¢ 17.15 17.02 16.65 | 16.50 - | 182.27
1400 1432 1433 | 21.c - 36 20.56 19.97 1914 18.42 18.26 17.85 | 17.70 - | 210.66
1500 1534 157~ 1 22.88 22.88 22.01 27 35 e '5 736 19.48 19.05 | 18.84 - | 242.13
1600 1636 1637 | - 20, 24.30 23.37 22.7- 21.74 20.91 20.71 20.25 | 20.02 - | 274.47
1700 1738 1739 | 25.80 25.80 24.83 2. 19 | 23.05 22.16 21.95 21.45 | 21.21 - | 309.86
1800 10 5 1841 27.28 27.28 26.21 25.4¢ 2-.38 23.38 23.17 22.65 | 22.39 - | 347.05
1900 12 1943 | 28.71 28.71 2752 26.82 25.66 24.63 24.40 23.85 | 23.58 - | 385.71
2000 204 2045 | 30.14 30.14 2.0. PR I 8.97 25.88 25.65 25.05 | 24.76 - | 426.38
2107 16 2147 | 31.62 31.62 30.43 29.5C 28.26 27.14 26.87 26.25 | 25.95 - | 469.96
20 22: 2249 | 33.10 33.1C l 5 39 30.90 29.57 28.37 28.10 27.45 | 27.13 - | 515.52
2300 23F 2351 34.51 74,51 33.2, 32.31 30.84 29.61 29.33 28.65 | 28.32 - | 562.12
. 00 792 2453 | 35.97 35.9, I 34.68 33.66 32.19 30.86 30.57 29.85 | 29.50 - | 611.55
‘ ,00 2554 2555 | 37 9 . 749 5.13 35.03 33.46 32.11 31.79 31.05 - - | 664.33
2600 2656 2657 | 3b. 1 3¢ 30 26.29 36.40 34.79 33.33 33.00 32.25 - - | 706.10
2700 2758 275 Y30 ~+0.30 37.75 37.70 36.06 34.60 34.30 33.45 - - | 759.90
2800 2860 2¢ 1 41. 9 1.80 39.13 39.10 37.39 35.83 35.50 34.65 - - | 817.60
2900 " 02 29%6. 42,0 43.30 40.54 40.50 38.67 37.09 36.70 35.85 - - | 877.20
3000 3064 3C 5| 44.80 44.80 41.99 41.80 39.98 38.32 38.00 37.05 - - | 937.60
3100 166 31 7| 46.20 46.20 44.54 43.24 41.28 39.56 39.19 - - - | 1000.20
3200 3z, .69 | 47.70 47.70 46.01 44.58 42.61 40.81 40.42 - - - | 1065.30
3300 3370 3371 49.10 49.10 47.39 45.97 43.91 42.06 41.64 - - - | 1133.10
3400 3472 3473 | 50.60 50.60 48.79 47.29 45.20 43.31 42.89 - - - | 1203.10
3500 3574 3575 | 52.00 52.00 50.25 48.71 46.51 44.55 4412 - - - | 1272.90
3600 3676 3677 | 53.50 53.50 51.60 50.06 47.80 - - - - - | 1345.00
3700 3778 3779 | *55.00 | *55.00 53.07 51.44 49.12 - - - - - | 1423.00
3800 3880 3881 | *56.50 | *56.50 54.45 52.81 50.40 - - - - - | 1500.30
3900 3982 3983 | *57.90 | *57.90 | *55.85 54.17 51.72 - - - - - | 1579.00
4000 4084 4085 | *59.40 | *59.40 | *57.30 | *55.51 52.99 - - - - - | 1660.80

Table 8-2 Pipe Thickness 5,000 STIS

n Note: Measurements in mm unless otherwise noted.
Pipe weights are based primarily on Class PN6, which is the heaviest product.

*An appropriate design shall be considered based on the constraints.




DOsS

Di:;:ter I:Il?r? I:nc;i 3 bar 6 bar 9 bar 10bar | 12bar | 15bar | 16 bar | 20 bar | 25 bar | 32 bar | Weight

(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (kg/m)
80 98.9 99.4 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 - - 2.22
100 118.9 119.4 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 - - 68

150 170.9 171.4 4.70 4.70 4.70 4.70 4.70 4.70 4.70 4.70 = 3 5.1
200 222.3 222.8 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 - 746
250 273.6 2741 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 2 @ *1.20
300 325.2 325.7 7.60 7.60 7.60 7.60 7.60 7.60 7.60 7.60 57 | &y | 15.46
350 378 379 7.16 7.16 7.16 7.16 76 6.91 6.81 6.65 6.50 6.50 17.88
400 412 413 7.84 7.84 7.84 7.84 7.80 7.45 7.36 7.20 1 | 7.20 21.47
450 463 464 8.78 8.78 8.78 8.78 | 8.67 8.26 8.18 8.0z 8.11 8.00 2717
500 514 515 9.78 9.78 9.78 .10 v 5 8.94 9.02 [ 7Y 8.70 33.78
600 616 617 11.71 11.71 1Q¥1 1.71 '0.83 10.85 10.77 '0.36 10.10 10.00 48.82
700 718 719 13.68 13.68 13.6¢ 1 38 13.02 12.49 2 1. R 11.70 11.50 66.83
800 820 821 15.53 15.53 © 33 | '5.53 14.89 14.14 13.95 13.48 13.20 13.00 86.90
900 922 923 17.32 17.32 17" 1:.32 16.64 15.78 " 61 15.05 14.70 14.50 109.24
1000 1024 1025 19.25 19.0 5 19.25 ' 19.25 18.43 17 17.c 16.60 16.20 16.00 135.04
1100 1126 1127 | 21.15 21. 2110 21.15 20.18 9.r 1-.86 18.17 17.70 | 17.50 163.49
1200 1228 1229 | 22.9% . 95 22.95 22.95 21.89 . 74 20.49 19.72 19.30 19.00 193.72
1300 1330 1331 24.¢ 4.8 24.82 24.82 ) 3.67 22. 2 22.08 21.29 20.80 | 20.40 227.15
1400 1432 1433 26.65 265 26.65 26.65 | Y| 24.06 23.74 22.86 22.30 | 21.90 262.86
1500 1534 1535 | . .43 28.43 28.43 28 o 27.c 25.71 25.37 24.42 23.80 | 23.43 300.52
1600 1636 1oo. 3L 33 30.33 30.33 | .33 .91 27.36 26.99 25.98 25.31 24.92 342.32
1700 * 38 1739 | 3z..2 32.12 32.12 32. ° 30.71 29.02 28.61 27.54 26.83 | 26.41 385.24
1800 1840 1841 33.99 33.99 3¢ 49 2.99 32.47 30.65 30.26 29.10 28.34 | 27.90 431.84
1900 1974 1943 35.83 35.85 3¢ '3 G 34.22 32.31 31.86 30.65 29.86 o 480.87
2000 | 144 2045 37.60 37.67 7.6L 7.6/ 35.97 33.97 33.49 32.20 31.39 - 531.21
~100 2, ° 2147 39.46 36 39. ° +6 37.71 35.60 35.11 33.77 32.90 - 585.60
2200 2248 2249 41.30 1.30 41.30 41.30 39.43 37.25 36.74 35.32 34.42 - 642.25
300 2350 2351 43.1° 4. 10 43.10 43.10 41.22 38.93 38.39 36.89 35.94 - 700.82
24 > 2452 2453 | 4490 l - 44.90 44.90 42.99 40.56 40.01 38.43 37.45 - 762.00
’ 2500 2554 2555 | 46.7- 46.7¢ 46.79 46.79 44.72 42.19 41.64 40.02 - - 827.58
‘ 2600 2656 2657 , 48.60 48.6¢ 48.65 48.60 46.47 43.88 43.20 41.55 - - 880.70
2700 2758 cio l R oy | 50.50 50.50 50.50 48.23 45.53 44.90 43.13 - - 948.90
2800 2860 2861 l 52.5¢ 52.30 52.31 52.30 49.99 47.16 46.50 44.69 - - | 1020.50
2900 2962 "063 ©  54.10 54.10 54.10 54.10 51.77 48.81 48.10 46.25 - - | 1092.30
3000 3064 3065 | *56.00 | *56.00 | *55.95 | *56.00 53.52 50.47 49.80 47.81 - - | 1169.70
3100 3166 3167 | *57.80 | *57.76 | *57.76 | *57.76 | *55.24 52.11 51.36 - - - | 1247.90
3200 2R 3269 | *59.60 | *59.63 | *59.63 | *59.63 | *57.01 53.78 53.01 - - - | 1330.10
3300 3370 3371 | *61.50 | *61.49 | *61.49 | *61.49 | *58.76 | *55.44 54.65 - - - | 1414.80
3400 3472 3473 | *63.20 | *63.25 | *63.25 | *63.25 | *60.56 | *57.08 | *56.27 - - - | 1499.40
3500 3574 3575 | *65.20 | *65.16 | *65.16 | *65.16 | *62.26 | *58.74 | *57.89 - - - | 1590.40
3600 3676 3677 | *66.90 | *66.94 | *66.94 | *66.94 | *64.06 - - - - - | 1680.80
3700 3778 3779 | *68.70 | *68.74 | *68.74 | *68.74 | *65.81 - - - - - | 1774.00
3800 3880 3881 | *70.60 - - - - - - - - - | 1873.00
3900 3982 3983 | *72.40 - - - - - - - - - | 1971.00
4000 4084 4085 | *74.30 - - - - - - - - - | 2073.50
Table 8-3 Pipe Thickness 10’000 STIS *An appropriate design shall be considered based on the constraints.

n Note: Measurements in mm unless otherwise noted.
Pipe weights are based primarily on Class PN6, which is the

heaviest product.



9 Coupling Dimensions

KL

CD

DOS

CD KL

Diameter I:Il?r? 6 bar 12 bar 18 bar | 20 mm | 25 bar 32 bar 6bar | 12bar | 18 bar | 20 bar | 25 bar | 32 bar
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (m )
80 99.4 121.2 121.2 123.2 - - - 150 150 150 - - -

100 119.4 141.2 141.2 143.2 - - - 150 150 150 -
150 171.4 193.2 193.2 195.2 - - - 150 150 150 - - -
200 222.8 249.4 249.4 259.0 - - - 150 150 150 - -
250 2741 307.2 307.2 310.8 - - - 175 175 175 - - -
300 325.7 358.8 358.8 362.0 - - 175 175 175 - - -
350 379 420.3 421.9 423.7 421.9 421.9 419 270 270 270 270 27 270
400 413 4541 456.1 458.1 459.7 461.1 - "5 .0 270 /0 27 70 270
450 464 504.9 506.5 508.7 510.3 51* J S16. 270 270 270 2 270 270
500 515 555.7 557.5 559.3 560." 50 .9 579 270 270 e | n70 270 270
600 617 664.1 665.9 668.1 670.3 67% 7 50.3 330 33r 330 330 330 330
700 719 765.9 768.3 7725 77" | 1 5 788.7 330 R0 30 330 330 330
800 821 867.7 871.7 876.7 /9.9 281., 893.3 230 3c 359 330 330 330
900 923 970.7 975.1 980.9 = 919 | 86.1 980.9 30 330 330 330 330 330
1000 1025 | 1073.5| 10785 | 1084.7 , 1086.5 |, 1095.3 | 1084.7 50 350 330 330 330 330
1100 1127 | 1176.3 | 1181.5 Jou. , 03| 11883 | 1188.3 33 330 330 330 330 330
1200 1229 | 12789 | 1. 45| 122 9| 1296.3 | 1289.9 0209 330 330 330 330 330 330
1300 1331 1381.3 | 136 3 93.3 ° 14041 13933 | 138y R 330 330 330 330 330 330
1400 1433 1487 2| 1490. 14975 | 14975 | 7197.F 197.5 330 330 330 330 330 330
1500 1535 | 1586.3 9 1602.7 - - 330 330 330 - - -
1600 1637~ 1688.7 | 1695.5 , 1707.3 - - - 330 330 330 - - -
1700 17 4| 17911 1798.3 - ' - | - 330 330 330 - - -
1800 4 393.5 | 1900.9 - E : - 330 330 330 - - -
1900 194 1995.9 | 2003.3 - 5 | - I - 330 330 330 - - -
2007 N45 2098.3 | 2105.9 - - - 330 330 330 - - -
20 21. ' | 2200.5| 2208.9 - - - 330 330 330 - - -
2200 22¢ 23029 | 2311.9 - - - 330 330 330 - - -
. 90 - ol 2405.3 | 24147 - - - 330 330 330 - - -
© .00 2453 | 25075 | 25 7.9 - - - - 330 330 330 - - -
2500 2555 | 2628.4 - - - - - 330 330 330 - - -
2600 2657 | 2730 . - - - - 330 330 330 - - -
=700 2759 | 287 A - - - - - 330 330 330 - - -
2800 Jo1 2934 - - - - - 330 330 330 - - -
2900 2963 | 30T 5 - - - - - 330 330 330 - - -
3000 065 | 314 1 - - - - - 330 330 330 - - -
3100 3, "t~ .74 - - - - - 330 330 330 - - -
3200 3269 | 3349.8 - - - - - 330 330 330 - - -
3300 3371 3452.4 - - - - - 330 330 330 - - -
3400 3473 | 3554.8 - - - - - 330 330 330 - - -
3500 3575 | 3657.2 - - - - - 330 330 330 - - -
3600 3677 | 3759.6 - - - - - 330 330 330 - - -
3700 3779 3862 - - - - - 330 330 330 - - -
3800 3881 3964.4 - - - - - 330 330 330 - - -
3900 3983 | 4066.8 - - - - - 330 330 330 - - -
4000 4085 | 4168.8 - - - - - 330 330 330 - - -

Table 9-1 Coupling Dimensions

n Note: All the above values are Nominal values only and might subject to change. Please contact Amiantit Fiberglass for further details.




10 Fittings

Amiantit fiberglass has created a standardized line

of GRP fittings that are molded or fabricated using
the same materials that are used to produce Amiantit
fiberglass pipe. One of the benefits of Flowtite AFIL
pipe is the ability to fabricate a wide assortment

of fittings, standard as well as non standard. The
following table shows the standard dimensions of
standard fittings with different ends configuration.

A

t&/

1 segmented bend - st ymented bend 3 segmented bend

Brariches Tees Concentric reducers

Eccentric reducers Fix Flanges Type A



10.1 Segmented Elbows

R=1.5D

JON

Grooved Face

DN

e i

R=1.5D

Flanged End
30 degree Elbow 45 degree Elbow L
Nominal Diameter Nominal Diameter -
DN (mm) (mm) (mm) N (mm) (mm) (mm) (mr °
80 400 400 80 400 48 +26 _I
100 400 400 100 400 60 2
150 400 400 150 400 90 44y
200 400 400 200 400 12C 35
250 400 400 250 400 119 481
300 400 400 o ) 400 17 497
350 400 400 350 400 “ 09 513
400 400 400 400 400 30 529
450 400 400 ' 450 40 269 546
500 450 450 500 50 299 612
600 500 500 | 600 500 358 694
700 550 550 700 550 418 776
800 600 20 | 8L ~00 478 859
900 650 50 90L 650 537 941
1000 650 N 1000 700 597 1023
1100 650 R50 1100 750 657 1106
1200 700 20 1200 800 716 1188
1300 750 750 1300 850 776 1270
1400 ~00 800 1.J0 900 836 1352
1500 900 900 | ‘ 1500 950 895 1434
1600 950 950 1600 1000 955 1517
1700 1000 110 ~ 1700 1050 1015 1599
1800 1050 1050 1800 1100 1074 1681
1000 1150 1. ’ 1900 1200 1134 1814
2000 1200 20 2000 1250 1194 1896
2100 1250 23 2100 1300 1253 1978
2200 1300 1300 2200 1350 1313 2061
o 9 1350 50 2300 1400 1373 2143
‘ 240U 1400 14 0 2400 1450 1432 2225
2500 1500 1.0 2500 1500 1492 2308
2600 o0 1700 2600 1500 1552 2340
2700 1700 1700 2700 1500 1611 2372
2800 1700 1700 2800 1500 1671 2404
2900 ey 1700 2900 1500 1731 2437
3000 1700 1700 3000 1500 1790 2469
3100 1800 1800 3100 1500 1850 2501
3200 1800 1800 3200 1500 1910 2533
3300 1800 1800 3300 1500 1969 2566
3400 1800 1800 3400 1500 2029 2598
3500 1800 1800 3500 1500 2089 2630
3600 1900 1900 3600 1500 2148 2663
3700 1900 1900 3700 1500 2208 2695
3800 1900 1900 3800 1500 2268 2727
3900 1900 1900 3900 1500 2327 2760
4000 1900 1900 4000 1500 2387 2792

Table 10-1 30 Degree Elbow

n Note: All small diameters from 80 mm to 300 mm flanges will be

flat faces.

Table 10-2 45 Degree Elbow



| DN

Grooved Face

Flanged End
60 degree Elbow 90 degree Elbow
Nominal Diameter Nominal Diameter B K -
N (mm) (mm) (mm) (mm) N (mm) (mm) (mm) 'w
80 400 65 438 80 400 65 29
100 400 81 447 100 400 81 &l
150 400 121 470 150 400 ) o )
200 400 161 493 200 400 61 620
250 400 201 516 250 400 P 675
300 400 242 540 ‘ 300 400 242 731
350 400 281 562 350 400 o 784
400 400 322 586 N 400 40 322 840
450 400 362 609 ' 450 100 362 895
500 450 402 c° 500 4. 402 999
600 500 482 778 | 600 500 480 1158
700 550 563 a7 700 350 563 1319
800 600 643 971 - 600 643 1478
900 650 Tz T 900 650 724 1639
1000 700 04 1164 ey 700 804 1798
1100 750 P 4 1260 110 750 884 1958
1200 80L 965 1357 » 1204 800 965 2118
1300 900 P 1503 ‘ 1300 900 1045 2328
1400 1000 1126 1650 1400 1000 1126 2538
1500 11ue 1206 1796 1500 1100 1206 2747
1600 1200 1286 1948 | 1600 1200 1286 2957
177 . 1300 1367 089 1700 1300 1367 3167
16 1400 1447 35 1800 1400 1447 3377
1900 1500 1527 236 | 1900 1500 1527 3586
2c 1600 1600 - 28 2000 1600 1608 3797
210L 1650 1t 8 2625 2100 1650 1688 3956
2200 1750 17¢ 2771 2200 1750 1769 4167
22 1850 pe 2918 2300 1850 1849 4376
’ -400 190 1929 3014 2400 1900 1929 4535
2500 200 2010 3160 2500 2000 2010 4746
2600 200 2090 3207 2600 2000 2091 4857
2700 20L 2170 3253 2700 2000 2171 4966
2849 200! 2251 3299 2800 2000 2252 5076
‘400 ~uJ0 2331 3346 2900 2000 2332 5186
.00 2000 2412 3392 3000 2000 2413 5296
3 2000 2492 3439 3100 2000 2493 5406
3200 2000 2572 3485 3200 2000 2573 5516
3300 2000 2653 3532 3300 2000 2654 5626
3400 2000 2733 3578 3400 2000 2734 5735
3500 2000 2813 3624 3500 2000 2815 5845
3600 2000 2894 3671 3600 2000 2895 5955
3700 2000 2974 3717 3700 2000 2975 6065
3800 2000 3055 3764 3800 2000 3056 6175
3900 2000 3135 3810 3900 2000 3136 6285
4000 2000 3215 3856 4000 2000 3217 6395

Table 10-3 60 Degree Elbow

n Note: All small diameters from 80 mm to 300 mm flanges will be

flat faces.

Table 10-4 90 Degree Elbow




10.2 Segmented Tees 90°

Db

] T

% B

90° TEE (D, < 1/2 D)

JON

Grooved Face

P E——

Flanged End

Db

Dh

% B

90° TEE (D, > 1/2 D)

DN

Nominal Diameter

Nominal Diameter

DN (mm) (mm) (mm) N (mm) (mm) (n:,l.,
350 1000 560 350 1300 50
400 1000 570 400 1400 7
450 1050 650 450 1500 750
500 1080 670 =00 1600 200
600 1220 760 CS $00 £eo

700 205 1025
200 1280 oo
900 1650 1030 200 2 L)
1000 1750 1130 1000 2800 1400
1100 1880 1220 | 1100 "l 1925
1200 2020 v 1200 350 1650
| 130 3550 1775
1500 2150 Wi 140C 3800 1900
200 2500 W 1500 4050 2025
1500 2420 159, 1600 4300 2150
1600 2550 80 1700 4550 2275
1700 2700 1770 1800 4800 2400
1800 2850 1860 ) 5050 2525
1900 30 1950 I ‘ 2000 5300 2650
2000 3100 2050 2100 5550 2775
2100 3210 2140 ~ 2200 5800 2900
2200 3400 2230 2300 6050 3025
NG A
_40U 3750 420
2500 3800 5 9 2600 6650 3325
2600 3850 2575 2700 6750 3375
wo | w = -
2800 3950 .75
‘ 2900 e AW 3000 7050 3525
3000 v | pr 3100 7150 3575
3100 4100 ( 2825 3200 7250 3625
3300 7350 3675
3200 4150 2875 T et e
3300 o 2925 3500 7550 3775
3400 4250 2975 3600 7650 3825
3500 4300 3025 3700 7750 3875
3600 4350 3075 3800 7850 3925
3700 4400 3125 3900 7950 3975
3800 4450 3175 4000 8050 4025
8900 4500 8225 Table 10-6 90° TEE (D, > 1/2 D,)
4000 4550 3275
Table 10-5 90° TEE (D, < 1/2 D) Nom R e () )
80 X 80 800 500
n Note: All small diameters from 80 mm to 300 mm flanges will be 100 X 100 900 500
flat faces. 150 X 150 1100 500
200 X 200 1200 600
250 X 250 1250 625
300 X 300 1300 650

Table 10-7 90° TEE



10.3 Segmented Branches

15° WYE (D, < 1/2 D,)

Plain End

Flanged End

15° WYE (D, > 1/2 D,)

Grooved Face

Nominal Diameter A B L Nominal Diameter A
DN (mm) (mm) (mm) (mm) DN (mm) (mm)
80 1500 1200 300 1- 80 2100
100 1600 1300 300 N 100 22170
150 1700 1350 350 | ' 150 240u
200 1700 1400 51 200 26"
250 1800 1450 400 l 250 2800
300 1900 1500 +UL "0 2900
350 2200 17C° o] 350 3200
400 2500 | 600 < 3500
450 28\ 2.J0 700 N 4t 3800
500 310L R 800 ‘ 500 4100
600 2550 3650 90u 600 4550
700 400u 3000 100N 700 5000
807 4500 3400 ~ 100 | 800 5500
CR 4900 3800 .00 900 6000
‘100 5100 4200 ‘30U I 1000 6500
11L 5700 4750 14400 1100 6950
1200 6200 49: 1500 1200 7450
’ 129 6700 o’ 1600 1300 7900
1400 7200 5500 1700 1400 8400
‘ 1500 7700 5806 1800 1500 8900
1600 85.) 6000 1900 1600 9350
17 o | 88" ) 6300 2000 1700 9850
1100 9300 6700 2100 1800 10300
1L 9 9800 7100 2200 1900 10800
2000 10300 7300 2300 2000 11300
2100 10750 8000 2400 2100 11750
2200 11250 8300 2500 2200 12250
2300 11700 8500 2600 2300 12700
2400 12200 8700 2700 2400 13200
2500 12650 8900 2800 2500 13650

(m
200
100
1100
1300
1500
1700
2700
2900
3100
3300
3650
4000
4400
4800
5200
5550
5950
6300
6700
7100
7450
8580
9200
9600
10000
10350
10750
11100
11500
11850

(mm)

240
280
300
330
350
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800

Table 10-8 15° WYE (D, < 1/2 D,)

Table 10-9 15° WYE (D, > 1/2 D,)

n Note: All small diameters from 80 mm to 300 mm flanges will be

flat faces.




Plain End

Grooved Face

Dh

Dh

| DN

A Flanged End A

45° and 60° WYE (D, < 1/2 D) 45° and 60° WYE (D, > 1/2 D,)
Nominal Diameter A B L Nominal Diameter A B
DN (mm) (mm) (mm) (mm) PN (mm) (mm) (mm) (min)
80 600 480 240 I7 ™ 850 50, |~ 300
100 700 530 250 100 900 00 300
150 750 600 250 ' 150 S | 7uU 350
200 800 700 280 200 150 800 350
250 850 800 8 | 250 10 900 350
300 900 900 e | (. | 1000 1000 400
350 1300 850 45C 350 1000 800 300
400 1550 107 550 400 1250 850 400
450 1700 100 600 450 1500 900 500
500 1800 110 650 500 1600 950 550
600 v’ 1300 750 I ‘ wJ0 1750 1100 600
700 2350 500 850 700 2050 1300 700
800 3650 1700 95C ~ 800 2350 1400 800
900 3950 1900 1950 900 2550 1600 850
gy [ 3250 2100 11 ’ 1000 2660 1700 900
1100 3550 2300 l 1250 1100 2950 1800 950
‘200 3850 2500 12350 1200 3250 2000 1050
1510 4150 2700 ' 1450 1300 3550 2200 1150
‘ 1400 4450 2909 1550 1400 3760 2400 1200
1500 478N 317 ) 1650 1500 3950 2600 1250
1600 050 < 90 1750 1600 4100 2700 1300
1700 5 S0 3500 1850 1700 4300 2800 1350
1800 550 3700 1950 1800 4600 2900 1450
1900 50 3900 2050 1900 4800 3000 1500
2000 6250 4100 2150 2000 5000 3100 1550
2100 6550 4300 2250 2100 5300 3200 1650
2200 6850 4500 2350 2200 5500 3300 1700
2300 7150 4700 2450 2300 5700 3400 1750
2400 7450 4900 2550 2400 5850 3600 1800
2500 7750 5100 2650 2500 6100 3700 1850
Table 10-10 45° and 60° WYE (D, < 1/2 D,) Table 10-11 45° and 60° WYE (D, > 1/2 D,)

n Note: All small diameters from 80 mm to 300 mm flanges will be
flat faces.



CONTACT MOLDED FLANGE

T - effective flange thickness

B - flange hub reinforcement length
S - spot face diameter

GD - groove diameter

D - depth of groove

W- width of groove

; B
s ol 3
- L]
Diameter [Trickness| FOD' | Dismeter PR
AWWA L s ANSI B 16.1 Jlas. 25 ISO 2084/ BS 4504 -PN10
(et mm) [ TSP | 100 | SO O e ot Girele] No. ~f [Bott he - [Bolt v rcle | No. of [Bott Hole | Bot Circle
P ‘te d.o xS Dia. Bc 5> Nia. x1.b Dia. Bolts | Dia. +1.5 Dia.
14 | ss0| 45 sa7_| 3093 [N 6 | at63 | 12 ' 4763 | 16 25 460
16 | 400 47 6ot | 4 . 1 348 | 5398 | 16 316 5398 | 16 29 515
18 | 450| 52 64 | 2 e | 348 | 5o 16 34.8 5779 | 20 29 565
20 [ s00| 53 703 | 5y ° | 20 | 348 | e3L ' 20 34.8 6350 | 20 29 620
24 [ 600| 57 823 | 6383 | 20 a7, a3 | 37.8 7493 | 20 33 725
28 [ 700| 66 o5, | 7439 | 28 | 378 | 836 - - - | 24 33 840
32 | soof 72 | 1064 | 8459 | 28 | 7.9 - - - | 24 36 950
3o (70 | 1172 | ear9 | 2 441 | 1089 | o2 441 | 10859 | 28 36 1050
40 [1000) 33 | 1287 | 10499 | 25 Sat 1002 - - - | 28 39 1160
NI ~ | 1401 | 11858 | 0 ar U osus |- - - - - -
48 [1200) 98 | 1509 | 12578 ' 4 441 | 14224 | a4 | 441 | 14224 | 32 42 1380
. l1300] 104 [ 1636 | 1 a8 | 44 505 | 15367 | - - - - - -
’ 60 | 50 | 115 | 1858 | +se38 | w2 505 | 17500 | 52 505 | 17589 - - -
66 [1700 130 [ 2000 | 17 7| ¢ 505 | 19304 | - - - | - - -
‘ 72 |1800| 136 | 2194 ' 187 7 | 60 505 | 20955 | 60 50.5 | 20955 | 44 51 2020
78 |2000| 147 | 2370 | .77 | 64 568 | 22606 | - - - | 48 51 2230
84 |210n 55 2537 | 21823 | 64 568 | 24257 | 64 568 | 24257 - - -
9 [2¢ 0| 167 | 215 | 23863 | 68 633 | 25008 | - - - - - -
96 |24 2| 174 = 2880 | 24883 | 68 633 | 27559 | 68 633 | 27559 | 56 59 2650
102 (2600, <o+ | 3048 | 26023 | - - - - - - | 0 59 2850
108 (2700 190 | 3219 | 27943 | 72 635 | 3067.1 - - - - - -
112 2800 196 | 3307 | 28063 | - - -1 - - - | 4 59 3070
114 2900 201 3391 | 20063 | - - - - - - - - -
120 3000 207 | sse2 | 30983 | 76 76 | ssr19 | - - - | e8 65 3290

Table 10-12 Standard Flange Dimension (complying with AWWA-ANSI B16.1-1SO)

Il Note: All the above values are nominal values only and might
subject to change based on project requirements.

For larger diameter and other drilling standards, please
consult Amiantit Fiberglass Ind. Ltd.




10.5 Reducers

Standard Reducer Dimensions

For Small Pipe Diameter
< or =300
Concentric Reducer (Spigot Ends)

Ds

Ds

} A 1 2 ¥ x (DL-Ds) 1 B |

n Note: A = 500mm or Ds whic’ aver ' great
B = 500mm or" . whic 1eve s ¢ »ater.

For Large Pipe Diam te.
> or = 350
Cc.icentric Reducer ({ nig. * Ends)

DL

Ds

Eccentric Reducer (Spigot Ends)

DL

Ds
|
|

} A 1 2 ¥ x (DL-Ds) 1

(Plain End)

(Flanged End)

(Plain End)

oll

o

Groov ' Face
|

Grooved Face

DN(mm)

W
<1

a

(Flanged End)



10.6 Misc. Fittings

End Caps

B End caps are used to close the end

of the line for testing purposes.
a They are available in all AFIL pipe sizes.
B End caps should be restrained

to eliminate axial forces on pipes.

Flanged Nozzles

a Flanged nozzles are available in
diameters range 4”,6”,8” and 10”.

B Flanged nozzles are drilled
to ANSI B 16.5.1501b.OR as required.

B Pipe Header diameter could vary from
300mm to 4000 mm.

Eccentric Tees

B Eccentric Tees can be . »nu. ctured
upon reque” ..

B The over .. dimensions should be as
per custw. mer: zquirement but not less
thar+/es '« mensions table.

B ' can be Plair, nd, Spigot end, or
“langed e 1.

= fr. 2ged F centric tees can be hhric ted
as puv  quired drilling.

Hydrotest spools

T‘ B

d

End Cap With Steel Threaded Nozzle End View A-A
o QN
i y .
E E JSOO
lain End

Dh | -

Grooved Face

Spigot Ends

Flanged End

Aro / O
ol

End Elevation

End View A-A

Steel Threaded Pipe Nozzle Testing Nozzles
Spigot End  Rubber Gasket ’\ Plain End /], {— Butt Strap Lamination
| }ﬂ_ﬁ | T
Spigot End / J Length Approx. 2 to 3 Meters
Steel Threaded Pipe Nozzle
Plain End 72 Spigot End E\W'
s RN\
sV
77 2777777777777 21T LT LTV ET T

"""’/I/I/III/II/I/I/I(I\((II({/I/I/II/I/I/I/I/IIIIA

\\\\\\\\\\\\\\\\N )

1 i—
R (NN J 777777

2Rz

- End Cap



11 General Installation

Introduction

Long life and the good performance characteristics

of AFIL pipe can only be achieved by proper handling
and installation of the pipe. It is important for the
owner, engineer and contractor to understand that
glass-reinforced plastic (GRP) pipe is designed to
utilize the bedding and pipe zone backfill support that
will result from recommended installation procedures.
Engineers have found through considerable experience
that properly compacted granular materials are ideal
for backfilling GRP pipe. Together, the pipe and
embedment material form a high-performance “pipe-
soil system” For complete installation instructions,
consult the AFIL Pipe Installation instructions for Buried
Pipe. The following Information is a partial review of
installation procedures; it is not intended to replace the
installation instructions which must be followed for any
project.

Trenching

Details of a standard trench installation are st wri w0
the right. The trench must always be wide er. 1gh to
permit placement and compaction of tt_ L. 2 2( ~e
backfill materials and provide pr. »er | pe Lug ort.
The depth of cover charts presen. \d in* ~is B ochure
are based on an assumer’ *xanch w 1th 1.75 times the
pipe’s nominal diameter. Widtric ?awv 1 to 1.5 times DN
may be achievable < .owever the burdl limits will be
affected. Consu! Amiantit fiberglass if your conditior s
will vary from th ~e 2/ sumptions.

Beddi

the tr «ch L ' Of suitable materi="Z7auld pi . tide
mnifr"/n and continuous suppo:* or the »ipe.

Backfill Materia’

To ensure a s¢ sfactory [ oe-soil system, correct
backfill materiar ~ust be’ used. Most coarse grained
soils (as classified vy wne Unified Soils Classification
System) are acceptable bedding and pipe zone backfill
material. Where the instructions permit the use of
native soil as backfill, care should be taken to ensure
that the material does not include rocks, soil dumps,
debris, frozen or organic material. Table 11-2 identifies
acceptable backfill soils.

Standard Trench Details

Minimum Width Trench
Dimension “ A “ is a minimum of. 75* DN/2 shall not be
less than 150.

T

|
Haunc.i _Fipe
one

T DN/2 max. 300 mm \_\:5
- required \

Backfill

= Bedding - min. 100 mm——fs%&sR .,,«?;; 7
1 max 180mm__ISSEEE _
Foundation (if required) R

Native so.

Fiaurc 11-1 Standard trench Netail:

& W iere rock, hard pa~ soft, . ase, unstable or highly
expansive soils ar¢ enc. ntered in the trench,
it may be necessa_ to inc.case the depth of the
bedding | 'ye. ">.achic e adequate longitudinal
support.

B ' iriension “+ ! must allow for adequate space to
opu ate compaction equipment and ensure proper
, 'acer. 7 .t of backfill in the haunch region. This may
req ire a wider trench than the minimum specified
above, particularly for smaller diameters.

C' ecking The Installed Pipe

After installation of each pipe, the maximum diametrical
vertical deflection must be checked. With Amiantit
FIBERGLASS pipe this procedure is fast and easy.
Installed Diametrical Deflection

The maximum allowable initial diametrical deflection
(typically vertical) shall be as follows:

DN > 300 DN < 300

3% 2.5%

Table 11-1 Maximum Initial deflection

The maximum allowable long-term diametrical
deflection shall be 5% for diameters 300 mm and
larger, and 4% for smaller diameters. These values will
apply to all stiffness classes.

Bulges, flat areas or other abrupt changes of pipe wall
curvature are not permitted. Pipe installed outside of
these limitations may not perform as intended.



Backfill Description Unified Soil Classification Designation, ASTM
Soil Type P D2487
A Crushed stone and gravel, <12% fines GW, GP, GW-GM, GP-GM
: GW, GP, GC, SW, SP, SW-SM
o 0, ’ ’ ) ) )
B Gravel w/ sand, sand, 12-35% fines SP-SM, SW-SC, SP-SC
C Silty gravel and sand, 12-35% fines, LL< 40% GM, GC, GM-GC, SM, SC, SM-SC
D Silty, clayey sand, 35-50% fines, LL < 40% GM, GC, GM-GC, SM, SC, SM-SC
E Sandy, clayey silt, 50%-70% fines, LL<40% CL, ML, CL-ML
F Low plasticity fine-grained soils, LL<40% CL, ML, CL-ML
Table 11-2 Backfill soil classification
E’b MPa 1 2 3 4 5 | 6 Backfill E’b Values (MPa) at Relz .ve « ‘mpa:mn
2500 STIS Type 80% 85% | "% 95%
A 16 18 l 20 22
20.7 23.0 |15.0]|11.0]| 7.0 NA NA ( .
N B 7 1 ' 5 ) 19
13.8 18.0 | 15.0 | 10.0 | 6.0 NA NA c 6 o 14 17
10.3 15.0 | 13.0 9.0 | 55 NA | NA | ’ D 3 6 9 10**
6.9 11.0 | 10.0 75| 5.0 NA I N, | E 3 o 9 10*
48 | 85| 75| 6040 Lia . e N il 107
| *100% reia. compe ‘ion defined as maximum
3.4 6.0 55 50| 35 ' NA NA Stanc rd P+ .. Teonsity at optimum moisture content.
**Values ' _ally difficult to achieve, included as reference.
2.1 351 35] 30 ' N# I r A | NA Table 11-4° 3ackfill Modulus of Passive Resistance
1.4 NA| NA| NA WA NA [ NA (1.on-Saturated)
_ SRR
5000 S IS ‘ v~ fill E’b Values (MPa) at Relative Compaction
207 [230[180, » [7.0 [30 | NA Type | 80% | 8% [ 9%0% | 9%
A 12 13 14 15
13.8 18.0 | 15.0 | 10.0 | 6.5 | 2.4 NA |
| B 5 7 10 12
10.3 170 |13.0| 9.0 | 6.0 I 4 | NA | c 5 3 4 4
oo |10 l100| 80|50 NA  NA b 17 o4 o8 51
4.8 85575 | 65| 4. l oA | NA E NA™* 1.7 2.1 2.4
>4 60| 60| 50| 2 ! NA | NA 3 e = ol =
’ * 100% relative compaction defined as maximum
2. 4.0 4.0 35 35 | NA NA Standard Proctor Density at optimum moisture content.
l ** Values typically difficult to achieve, included as reference.
1.4 2.4 o l N2 . NA | NA NA *** Not recommended for use.
1000. ?1-.\ Table 11-5 Backfill Modulus of Passive Resistance
7 (Saturated)
20.7 24?' .7 (120 | 80 | 3.5 NA
Traffic Minimum®
13.¢ 190 16.0|11.0| 7.0 | 3.5 NA (Wheel) Load| Burial Depth
10.3 ~.,|13.0]10.0 | 6.5 | 3.0 | NA Load Type KN Lbs. Force Meters
6.9 120 [10.0 | 85| 55 | 3.0 NA AASHTO H20 (C) 72 16,000 1.0
4.8 95 85 70 | 5.0 25 NA BS 153 HA (C) 90 20,000 1.5
ATV LKW 12 (C) 40 9,000 1.0
3.4 7.0 65| 55| 45 NA | NA
ATV SLW 30 (C) 50 11,000 1.0
2.1 45| 45| 4.0 | 3.5 NA NA ATV SLW 60 (C) 100 22,000 15
1.4 30| 3.0 3.0 28 | NA | NA Cooper E80 Railroad 3.0
;.Tégig:n";fsoégg:ggh F::feg?zt;elf-iei;L?/vZ/b(l)ifi?c.é.ls. * Based on a minimum pipe zone backfill soil modulus of 6.9 MPa.

Table 11-3 Native soil STIS

Table 11-6 Minimum Surface Loads




Installation Type 1

B Carefully constructed bed

B Backfill 70% relative Density
Gravel

B Backfill compacted gravel to
300 mm over pipe crown

Installation Type 2

B Carefully constructed bed

B Backfill 90% Standard
Proctor Sand

B Backfill compacted sand to
300 mm over pipe crown

Installation Type 3

B Backfill to 70% of pipe
diameter with gravel or s=nd
( primary pipe zone )

B Backfill from 70% 1 pipe
crown with compac able
native soil colipe tea 2 90%
Stand rd P cte.

Instalia. >0 ' /pe 4

B Prepare pipe bed ard
haunching with sand ¢«
gravel compacted t© 30,
Standard Procter ¢. 70%
Relative density

B Backfill froit:20% f pipe

S diamets . nipe ¢, wn with
— com;r cted r, tive sc |
compad "ad tr 90% Standard
Procu. -
Traffic

All backfill grade matcrials should be compacted when
continuous traffic loads are present. Minimum cover
restrictions may be reduced with special installations
such as concrete encasement, concrete cover slabs,
casings, etc. (See Table 11-6).

Depth Limits (m) (Dry Conditions)

Voc (bars) SN 2500 SN 5000 SN10000
-0.25 10.0 10.0 11.0
-0.50 8.5 10.0 11.0
-0.75 6.5 10.0 11.0
-1.00 4.0 10.0 11.0

Depth Limits (m)

(Wet Conditions)

-0.25 5.5 5.5 60
-0.50 4.0 5.5 6.0
-0.75 1.8 5.5 o.

-1.00 NA 4.0 "0

Table ** 7 Native Soil Group 3 (E’r—10.. "Pa)
Backfill Type C at 90° sp "(E’. 4MPa)
. ‘ater Table at<"rade St- 1a -d Trench
Installation

Negr ive Pressure

Allowable nenative pre sure is a function of pipe
stiffness, bui Al « »th, na e soil and type of
installation. In. Yat 2 1, . maximum burial depths for
four level of neg itive vacuum, based on average native
soil = backfill . »il conditions are given. Please refer
to the . SIL Pipe Installation Instructions for Buried Pipe
““yc i co. 7 lions vary from those assumed below.

Hig.1 Pressure

H’ jh pressure ( >16 bar) may require deeper burial to
prevent uplift and movement. Pipes of DN 800 and
larger should have a minimum burial of 1.2 meters,
and 0.8 meters for smaller diameters. Consult the pipe
supplier for further details.

High Water Table

A minimum of 0.75 diameter of earth cover (minimum
dry soil bulk density of 1900 kg/md) is required to
prevent an empty submerged pipe from floating.
Alternatively, the installation may proceed by anchoring
the pipes. If anchoring is proposed, restraining

straps must be a flat material, minimum 25 mm wide,
placed at maximum 4.0 meter intervals. Consult the
manufacturer for details on anchoring and minimum
cover depth with anchors.



12 Joining Pipes

Flowtite pipe sections are typically joined using Flowtite
couplings. Pipe and couplings may be supplied
separately or the pipe may be supplied with a coupling
installed on one end. If the couplings are not delivered
pre-mounted, it is recommended that they be mounted
at the storage yard or at the trench side before the pipe
is lowered to the trench bed.

The couplings may be supplied with or without a rubber
centre stop register. If a centre register is not supplied

a home-line will be marked on the pipe as an aid for
Jointing.

Other joining system such as flanges, mechanical
couplings and lay-up joints may also be used for joining
Flowtite pipes.

12.1 Flowtite Double Bell Couplings

Flowtite Pressure Coupling (FPC)

The following steps (1-5) are meant for FI¢ wtitc Pres: ure
Couplings.

E=X] Foundation and B( 1din

The bed must be over-excave 2d a. >ack’ oint location
to ensure that the pip< will hav. continuous support >nd
does not rest on the coupn. = 1e coupling area mus.
be properly ber’ ied and backfilled after the joint ass m-
bly is compl< .ed.

ET¥ clean g Coupling

The oughly =an auble bell couplinggre wves anrub-
be aasket rin s to make sure no dirt o. 2il is ~resent
Tigu. ~ 12-1

Figure 12-1 Cleaning coupling

ETXE Install Gaskets

Insert the gasket into the groove leaving loops (typically
two to four) of rubber extending out of the groove.

Do not use any lubricant in the groove or on the gas-
ket at this stage of assembly. Water may be used to
moisten the gasket and groove to ease positioning and
insertion of the gasket (Figure 12-2).

Figure 12-2 Installing gasket

With uniform pressure, push each loop of the rubber
gasket into the gasket groove. When installed, prl care-
fully in the radial direction around the circumf<renc ‘o
distribute compression of the gasket. Check al< - tha.
both sides of the gasket protrude equally ar  ve tr. top
of the groove around the whole circumferance. T™appig
with a rubber mallet will be helpful to g -cor: »lish e
above.

. BXA ubricate Gasi >ts

Ne. - apply a thin layer of i »rica t to'.he rubber gas-
k ts (Figure 12-3). Ser ~oel. 'ix b for normal amount
¢ lubricant consum~¢ per 0t hd.

Figure 12-3 Lubricant gaskets

ETX Clean and Lubricate Spigots

Thoroughly clean pipe spigots to remove any dirt, grit,
grease, etc. Inspect spigot sealing surface for possible
damage. Apply a thin layer of lubricant to the spigots from
the end of the pipe to the black alignments stripe. After lu-
bricating, take care to keep the coupling and spigots clean
(Figure 12-4). It has been found that placing a cloth or
plastic sheet, approximately one meter square, under the
jointing area will keep the spigot ends and gasket clean.

I caution: It is very important to use only the correct
lubricant. The supplier provides suffi-
cient lubricant with each delivery of
couplings. If for some reason you
run out, please contact the supplier
for additional supply or advice on
alternative lubricants. Never
use a petroleum based
*«. lubricant.

~
-~

Figure 12-4 Cleaning spigot



Jointing

If the coupling is not pre-mounted it should be mounted
on the pipe in a clean, dry place before the pipes are
joined. This is accomplished by placing a clamp or a
sling around the pipe at a distance of 1 to 2 m from the
spigot on to which the coupling will be mounted. Make
sure the pipe spigot is resting at least 100 mm above
the ground surface to keep away from dirt. Push the
coupling on to the pipe spigot end manually and place
a 100 x 50 mm timber across the coupling. Use two
come-along jacks connected between the timber and
the clamp and pull the coupling into position i.e. until
the coupling is aligned with the “home line” or until the
spigot touches the centre register (see Figure 12-5).

The following steps (6 to 8) apply to joining pipes using
clamps or slings and “come-along jacks”. Other tech-
niques may also be used providing the general objectives
outlined here are met. In particular, insertion of the spi~ot
ends of the pipe should be limited to the home-line and
any damage to the pipe and coupling avoided.

 Step 6| Pipe Placement

The pipe with the coupling mounted is lowere onto'u.c
trench bed. In the location of the joint t+'_ '« ach hould
be over-excavated to ensure tha the| pe .villl \ave a
continuous support and does not' st ¢ the< ouplings.

Fixing of Clamps

Clamp (or sling) A is'.ixed anywhere un the first pipe
or left in positior’ .om the previous joint. Fix Clamp (' r
sling) B on the ¢ e te Le connected in a conveniont
position (Fi~ve 12 J).

H No. : Clamp ¢ atact with the pipe shall & » pac 'ed
othe wise p stected to prevent de. 2ae' » the pipe
an to ha > ugh friction resistaz Z vith tric | ipe sur-
f<ze. If clamps are not availa"'}, nyloi slings r rope
may be used, but care miet be 2ken’ 1 the alignment
¢ ‘the coupling.

Join ¢ oupling

Come-along je ks are ple ed one on each side of the
pipe and connec ~d to tt : clamps. The pipe is pulled
into position into the coupling until it reaches the home-
line or touches the centre register. Clamp A is then
moved onto the next pipe to be joined.

50 x 100 mm timber

Clamp\ /] /
é}.‘:‘

/

/

"Come-along jacks”

Figure 12-5 Mounting of coupling on pipe

Clamp

”Come-along jacks”

Figure 12-6 Pipe joining using clamps

The pipes can also be mounted by an excavator shoyel
or a crowbar (up to DN 300). The spigot ends are "o b
protected from any damage. The approximate moui ‘ing
force can be calculated as follows:

Mounting forces in tons = (DN in mm / 1000).» 2

Angu’ ur L flection of Double Bell' o »ling

"._imu ~ angular deflection (tur 1\ at ¢ ach/Coupling
joint 1 ust not exceed the 2. ints “iven in Table 12-1.
The r pes should be joir~* in st ight alignment and
thereafter deflected ar jular. - as required (Figure 12-7 ).

Coupling

Deflection / N
angle AN
Radius of N
curvature N

Figure 12-7 Flowtite coupling, angular joint deflection



Nominal Pipe Angle of Nominal Offset Nominal Radius Curvature
Diameter Deflection (mm) (m)
(mm) (Degree) Pipe Length Pipe Length
3m 6m 12m 3m 6m 12m
80<DN<300 3 157 314 = 57 115 =

350<DN<600 3 157 314 628 57 115 229
700<DN<800 2.5 130 261 523 69 237 257
900<DN<1000 2 104 209 419 86 172 314
1100<DN<1300 1.5 78 157 314 115 229 455
1400<DN<1600 1.25 65 130 261 138 275 50
1800<DN<2500 1 52 104 209 172 344 ~88
2600<DN<3700 0.5 26 52 104 344 688 1375

1 For high pressure, classes (Pc > 15 bar), avoid using the maximum angular

Contact Amiantit fiberglass for further details.

2 Adequate stable soil cover shall be provided at the angularly deflected ¢ ble bell < ipling joints to enc re joir stal ity
operating pressures. This is more critical for vertical angular deflections, lo. >r pipe length and higher press 'res.

ction at double bell coupling joint «* "nin .  table.

the test and

Table 12-1 Angular Deflection at Double Bell.Cour ing Jc 1t'-

GRP Flange Joining Procedure

GRP flanges with diameter 350 mm and ! .ge: shou! .
be jointed according to the following pro. “dure:
(Figure 12-8).

Metal Fiberglass
Flange Flange
‘O’ Ring Ga~' =

Tiqur 12-8 .anged Joints (for'= *'.> { 30)

¥. Thoroughly clean the flz je fac. \and tf > ‘o’ ring
groove with any clean rag. -and. .void any oil
contact for both t'.e gro. ve <. d the ‘o’ ring.

B Ensure’ he ‘o’ rina gyt is clean and undamaged.
Do not ise defec /e gaskets.

H Position the © ring in the groove and secure in
position, if necessary, with small strips of adhesive
tape at intermittent locations.

El Make sure that the two flanges or connecting flange
with valve or expansion joint is well aligned with
GRP flanges. Any misalignment could lead to high
stress at flange neck and could cause damage.

B Insert bolts, washers and nuts. All hardware must
be clean and lubricated to avoid incorrect tightening.
Washers must be used on all GRP flanges.

(6] Using a torqu¢ wre. -h, tighten all bolts to 35 N-m
torgua. followi » stancard flange bolt tightening
sequ Nce ~howi ‘n Figure 12-9.

Repeat is procedure, raising the bolt until the
flanges & most touch at their inside edges with a
~ap of 2-3 mm or maximum bolt torque of 100 N-m.
Do ot exceed this torque without consulting
Amiantit fiberglass for advice. If done so, this
may cause permanent damage to the GRP flange.

El Uniform pressure should be established over the
flange face by tightening bolts in 7 N-m (51b-ft)
increments according to the sequence shown in
Figure 12-9. For flanges with more than 20 bolts,
similar alternating bolt tightening sequences shall be
used. (As per ASTM D4024-00)

Figure 12-9 Bolt Torquing Sequences



El Check bolt torque one hour later and adjust as
seen necessary to 100 N-m.

K The maximum torque, in any case, should not be
more than 110 to 130 Nm. Care should be
exercised while increasing the torque uniformly.

EEl The above procedure is applicable for all diameters.

Note: When connecting two GRP flanges, only one
flange should have a gasket groove in the face.

Other Joining Methods

El Flexible Steel Couplings:
(Straub, Tee Kay, etc. - See Figure 12-10)
These couplings can be used for joining as well as
for repair. The coupling consists of a steel mantle
with an interior rubber, sealing sleeve.

Three grades are available:

a Epoxy or PVC-coated steel mantle.
B Stainless steel mantle.
B Hot dip galvanized steel mantle

Control of bolting torg: ~ with tt »se couplings is

most important. After initiai . 2! L o, the coupling

should be rappe . with a rubber riallet to help seat

and flow the < asket. Bolt torque should then be

adjusted up » pr7 er levels.

Dependi=~on ¢ upling size, this procedur ma,

nees 0 be . heate ' several times. Do.no. »ver

tore e as this' ray over stress the bolts Folic v the
anu. cturer’” recommended assc nhly

ins ‘uctic -

Figure 12-10 Flexible Steel Coupling

H Mechanical Steel Coupling:
(Viking Johnson, Dresser etc. -See Figure 12-11)
These couplings can be used for joining, typically to
other types of pipe or to rigid items.

Flange Sleeve Flange

Gaskets

Figure 12-11 Mechanical Steel Coupling

Bolting torque must be controlled to n.  exceed. the
m¢ auie ~turer’s maximum recom e ‘ed | olues.
L ~ess tc que could danage t = p'oe.



12 Field Hydrotest

Under Ground Piping System - Coupling Joints

Field hydrotest could be conducted in segments or as a
complete piping system.

Segment Hydrotesting

Certain lengths shall be chosen according to site
conditions to test the installed piping system in
segments. A clearance of 4 meters minimum shall be
maintained between the segments which could be later
installed as Make-up pipe piece with double spigot
calibration to facilitate the jointing on existing piping
segment.

Fixing Test Plugs:

There are more than one methods to close temrorarily
the pipe ends for hydrotest purposes:

E Using Blind End Caps:
Blind end cap is GRP coupling with o' ¢ eiu clos :d
through lamination, while the other er. ‘is wiu.
groove for rubber gasket to wo:'. a. sea. 2g the end.

Fix the end cap with the I st pi. >.en o be tested
after placing the ri'>her ga: et into end cap grcive.

Joint with t+'. spigot pipe enu through pullers/c: ae-
along jar’ s.

Ne~~~=sary . ~enings could be provide’ 0 = enu

aps for =nti. on/pressure gauge. +. ar segi ent
“ast, these 3nd caps could be remc ed 1. -ough
pe ‘ars &7 ould be reused forc ar s gments after
rubb. » asket replacemer’.

Adequate concrete black »1ope s shall be provided
to the end cap to ureve: " the nipe movement during
hydrotes*

H Flange 1 Blind Er I:
Flangea 'ind er’ is a spool consisting of flange
with pipe piece & blind through a blind flange with
bolts at one end while the other end is a spigot
calibrated pipe shall be joined with the existing end
by coupling.

Check List Prior To Pipe Ends Blind:

To check each coupling joint is connected correctly and
the clearance between the pipe end is uniform all
around. (Field joints testing equipment is available for
pipe diameters ranging from 700 mm to 4000 mm). This
test ensures the rubber gasket’s correct positioning
inside the double bell coupling groove. The test shall be
conducted prior to start backfill. For details, contact
Amiantit Fiberglass filed representative.

Internal visual inspection shall be carried out fc
accessible pipe diameters for any possible. mag
during installation/backfilling.

In no case, shall a single person be all’ weu 2 ge.
inside of the piping for inspection.

_rtical « flection meast 'eme fs < 1ai e taken to

abe rve the pipe behavior'c *er t = b ckfill. (Refer to

L derground installatic™ ~anu ' for details).

M ake sure that the =il \es ar. backfilled to the minimum
cover depth reou reme ts of nydrotest.

For 80 n m . 790 m. diameters
(Min. 600" am _ove. over the pipe crown)

“c» 350 mm liameters & above
(v >. 1000 mm cover over the pipe crown)

Dc “hle bell coupling joints could be exposed in case of
the client requirements.

Make sure that the backfilling slope at the joints
location is maintained with minimum pipe exposure.

Preparation Prior To Hydrotest:

Make sure that the test method statement is available
with full understanding of implementation to the testing
team.

Allowance for each branch / manhole to move freely,
within limits, during the hydrotest.

Fixing ventilation at highest points, minimum two
pressure gauges and filling points with valves. The
values and reading at the pressure shall be calculated
taking into account the static head between the lowest
pipe invert level along the complete line and the level of
the pressure gauge.

All flanges are tightened to the specified torque bolt
sequence. Make sure that the valves are anchored in
the above ground piping, if any is supported as
specified.

In no case, shall a single person be allowed to get
inside of the piping for inspection.



Upon verification of the inspection, when the findings
are all judged acceptable & recorded, manhole covers
shall be closed.

Prior to start water filling, temporary piping & blinds
shall be installed checked & verified by the client /
consultant / contractor representatives.

Water Filling & Pressurizing the System:

(It shall be confirmed that all vent points are fully
opened to atmosphere, prior to start water filling).
Introduce water filling through temporary hosing &
pump at lowest point. Pump capacity shall be chosen
according to the pipe diameter and segment / system
linear length. (Pump having 100 m® capacity / hour are
generally used for large diameter pipes).

The sign of complete water filling is when the water
starts coming through higher point ventilation opened
valves. Stop water pumps at this stage & check the
flanges, valves and connected accessories for any
weepage / leakage while keeping the vents open.

Pressurizing:

Start pressurizing the segment /' yste 1 t+.ou" h pump.
Once the water starts coming out hrou_“ ve' . opening,
close the valves at low el< «ation. L ter, on the high
elevation end the vent values s. '\ b closed as well
after water starts c7 ning.

The pressure inc’ -ment.shall be maintained aporox.’ s
0.5 bar / 110 mi. tes it this stage. When the pressu. »
reaches to2 har, ti. oumps shall be stopped

K« this foppa‘ 2 for 15-20 minutes. Durir. : this time,
ollow g chc ', shall be made:

bk Pressure at each test gaiae s, 1l be checked &
re »orded on inspectiq « shee

B Watch the pr==""e a. the wa ar feed point for any
decrease ir pressure.

B Walk throu h along w h the under ground lines to
observe any aces ¢’ wet soil. Check the coupling
joints if exposea. i€ inspection sheet shall be
maintained for the observations & findings.

Anything unusual shall be immediately reported to the
team leader. Unless there is no findings which prevent
the test from continuing, the segment / system shall be
further pressurized. Connect the hose with the pressure
pump and start pressurizing the line. At this stage,
slightly open the vent. Valve should be fixed at a higher
elevation to ensure that no entrapped air is present.
Upon confirmation of water coming out of the vent,

valve shall be closed. The system is now totally closed
and under pressure.

Continue the pressure pump until it reaches to 5.0 bar.
During this operation, the pump shall be constantly
attended for pressure control.

Stop the pressure pump once it reaches to 5.0 bar and
let it stabilize.

There could be a drop in pressure due to the the:mal
expansion, which could be resolved by restarting tk
pump or keep it as it is and record it on the ins: ctior.
sheet.

Keep this stoppage for about 30 minutes. Muring v..is

perioc, re, ~at the same sequence ¢ . hecu 1 as

desc hed ea ‘er. The finding » & ol ser’ ati »s shall be
~rde " .on inspection sheets.

Any 1 usual findings sh=! be re, arted immediately to
the team leader.

Unless there ¢ < r'. finc.igs which prevent the test
from continuing the segment/system shall be further
pre. ized to th requirement.

“ e ast £ 7 Usure should not exceed 1.5 times the
maxin. m rated operating pressure. The test pressure
s. 2ll be maintained for a minimum period of time.

‘It is recommended to maintain the test hold time to a
n._ximum of 15 minutes after pressure stabilization).
A’ horough inspection shall be made as FINAL
INSPECTION.

Fill up the inspection sheets accordingly. The test shall
be considered as “PASS” if no signs of leakage is
observed.

The inspection sheet(s) shall be signed by the
authorities.

Post Hydrotest:

After completion of the test, drain or flush out the filled
water from the pipe segment / system through drain
valves and vents shall be opened. This pressure release

shall be made slowly with 2 bar / 5 minutes.

El Remove the end cap from the segment as per
procedure.

B Prepare the pipe end to be ready for next
installation.



E Exposed joints may be backfilled using the specified
backfill material.

B Connect the adjacent segment ends with closure
pipe piece.

B Continue the installation for the other segments and
conduct the hydrotest in the similar manner as
described earlier, keep connecting the segments
through closure spools.

@ Complete system hydrotest /final hydrotest.

The purpose of this hydrotest is to test the pipe closure
spools joints. Following arrangements shall be made:

El All branch connections shall be kept free to move.
H Separate the line from all connecting equipments.

E Exposure of joints at closure pipe piece shall b
done manually in order to prevent the pipe fiom c
damage.

The procedure described for the segmer. ‘esting s
applicable to the final hydrotest.

For final hydrotest, it is reco xmer ler’ (0 {1aintain the
test hold pressure for minimu 1 per 4 of ime (one is
enough to inspect th7 iaint / fit_ ngs) and the pressu >
shall be equal to the maxu...m I ted operating
pressure.




Appendix A - Environmental Guide AFIL Pipe

The following guide was compiled from corrosion
re-sistance information obtained from resin
manufacturers. Individual project specifications and
requirements should be considered when selecting the
product. Maximum Temperature 50° C unless
otherwise noted. For chemicals not listed, please
contact your local sales office.

Standard Standard
Pipe Vinyl Not Pipe Vinyl
Resin or Ester Recom- Resin or Ester
Vinyl Only mended Vinyl Only
Ester Ester
Acetic Acid <20% [ Citric Acid, Aqueous (40°C)
Adipic Acid o Copper Acetate, Aqueous (40°C) ]
Alum (Aluminum Potassium Sulfate) o Copper Chloride, Aqueous °
Aluminum Chloride, Aqueous ° Coppe~ “yanide (30°C) L]
Ammonia, Aqueous <20% L] Co per Nit. =2, Aqueous (40°C) 4
Ammonium Chloride, Aqueous (40°C) L[] Cop ~r Sulfate, Aqueous (40°C) P
Ammonium Fluoride ] ¢ deC ‘Soun* (]
Ammonium Nitrate, Aqueous (40°C) (] ' Cru 3 Oil (Sweet)* °
Ammonium Phosphate-Monobasic, o -ude Oil, Salt Water (25°C? O
Aqueous | Cyclohexane
Ammonium Sulfate, Aqueous (] l Cyclohexanc
Aniline Hydrochloride L Dibutyl Sebace ** L]
Antimony Trichloride (] Dibutylphthalate (]
Barium Carbonate g . s 'Fuel® (]
Barium Chloride (] Dioc. Phthalate** (]
Barium Sulfate o . vlene ol (]
Beet Sugar Liquor (] I ‘ Ferric “hloride, Aqueous L]
Benzene Sulfonic Acid J%)* L] Serric Nitrate, Aqueous L]
Benzoic Acid* ] ~ Ferric Sulfate, Aqueous L J
Black Liquor (Paper, L] ’ Ferrous Chloride L]
Bleach | N Ferrous Nitrate, AQueous™™ L4
Borz A Ferrous Sulfate, Aqueous (]
Boric+» . Formaldehyde
Br¢c ‘ne, A ~ous  /4* l h Fuel Oil* (]
Bu’ ic Acid, < -5% (40°C)** L] Gas, Natural, Methane
salcium Bisulfide** (] ) Gasoline, Ethyl* o
L ~ium Carbonate . | Glycerine (]
Calcium Chlorate, Ac: =15 (40 ) (] Green Liquor, Paper
Calcium Chloridr 3aturated) (] Hexane* (]
Calcium Hydrox =, 100% o Hydrobromic Acid
Calcium Hypochle  ~* o Hydrochloric Acid, Up To 15% (]
Calcium Nitrate (40°C) L J Hydrofluoric Acid
Calcium Sulfate NL AOC L Hydrogen Sulfide, Dry o
Cane Sugar Liquors [ Kerosene* (]
Carbon Dioxide, Aqueous L] Lactic Acid, 10% L]
Carbon Tetrachloride o Lactic Acid, 80% (25°C) o
Casein o Lauric Acid o
Caustic Potash (KOH) o Lauryl Chloride o
Chlorine, Dry Gas* (] Lauryl Sulfate** (]
Chlorine, Water* o Lead Acetate, Aqueous o
Chlorine, Wet Gas** o Lead Nitrate, Aqueous (30°C) o
Chlorocetic Acid o Lead Sulfate o

Nc
Recon
riended

BN,

B
~



H Note: This guide is intended to serve as a basic guide

when considering FLOWTITE pipe. Final deter-
mination of the suitability of a particular resin
system for a given environment is the responsi-
bility of the customer. This list is based on
information supplied by resin manufacturers
who provide FLOWTITE producers with their

material. Thus, this guide provides only general
information and does not imply approval of any
application as FLOWTITE Technology has no
control of the conditions of usage nor any
means of identifying environments to which the
pipe may unintentionally have been exposed.

& 4.4

Not
. som-
e ‘ed

Standard Standard
Pipe Vinyl Not Pipe Vinyl
Resin or Ester Recom- Resin or Este~
Vinyl Only mended Vinyl Only
Ester Ester
Linseed Oil* ] Propylene Glycol (25°C)
Lithium Bromide, Aqueous (40°C)** (] Sea Water
Lithium Chloride, Aqueous (40°C)** L[] Sewage (50°C)
Magnesium Bicarbonate, O =Hiees Ol
Aqueous (40°C)™ ‘ Silve. ‘itrate, Aqueous
Magnesium Carbonate (40°C)* (] Sodium tromide, Aqueous
Magnesium Chloride, Aqueous (25°C) (] St 'um Chloride, Aqueous
Magnesium Nitrate, Aqueous (40°C) ] | ' Sodium Dichromate
Magnesium Sulfate ] l Sodium Dihydrogen F osp te**
Manganese Chloride, o I Sodium Ferrocyanic
Aqueous (40°C)* Sodiur h, ide 10%
Manganese Sulfate, Aqueous (40°C)** ] | I Sodium no-F us. p*
Mercuric Chloride, Aqueous** (4 Sodium Ni. e, Aqueous
Mercurous Chloride, Aqueous L] | Sodium Nitriv  Aqueous**
»
Mineral Oils* “odium Silicate
n-Heptane* | (] So. Sulfate, Aqueous
Naphthalene* L] adium Sulfide
Naptha* (] | Sodium Tetraborate
Nickel Chlor" =, Aqueo:'s (25°C) L] Stannic Chloride, Aqueous*
Nickel Nitrate, 1’ us (40°C) (] Stannous Chloride, Aqueous
Nie® ~_ ‘e, AQ. >us (40°C) (] I Stearic Acid*
Jitric Acid [ Sulfur
v ‘cAcid L] Sulfuric Acid, <25%(40°C)*
Oxah. '<id 4ueous L] Tannic Acid, Aqueous
Ozone, Gus (] Tartaric Acid
Paraffin* L] Toluene Sulfonic Acid**
Pentane L] Tributyl Phosphate
Perchloric Acir o Triethanolamine
Petroleum iefined & Sour* (] Triethylamine
Phosphor Acid (] Turpentine
Phosphoric. id (40°C) L] Urea, (Aqueous)**
Phthalic Acid (25°v) o Vinegar
Potassium Permanganate, 25% o Water, Distilled
Potassium Bicarbonate** L Water, Sea
Potassium Bromide, Aqueous (40°C) L] Water, Tap
Potassium Chloride, Aqueous L] Zinc Chloride, Aqueous
Potassium Dichromate, Aqueous (] Zinc Nitrate, Aqueous**
Potassium Ferrocyanide (30°C)** o Zinc Sulfate, Aqueous
Potassium Ferrocyanide, ° Zinc Sulfite, Aqueous (40°C)™
Aqueous (30°C)**
> ¢ ) * Current EPDM type gasket can not be used. Use of FPM type gasket
Potassium Nitrate, Aqueous ° is recomr_nended, or consult your Ioca! gasket supplier.
** No Flowtite Technology recommendation, consult your local gasket
Potassium Sulfate (40°C) O supplier for compatibility.




Appendix B - Joint Lubricant Requirements

Nominal I(’rinpne‘)Diameter Nolr-nui gzl:gngf 2l
Required per Joint
100 to 250 0.050
300 to 500 0.075
600 to 800 0.10
900 to 1,000 0.15
1,100 to 1,200 0.20
1,500 to 1,600 0.30
1,800 0.35
2,000 0.40
2,200 0.45
2,400 0.50
2,600 0.55
2,800 0.60
3,000 0.65

I Note: Lubricants amounts are based on lubricating
two gaskets and two spigot ends per joint
Factory pre-assembled coupling joints v ill or';
require half the above amounts per j  .nt.
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ensure that all the contents of this
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