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ASTM D 2362 2.1

Tlrkiye

CONFIRMATION

The Manager of the Certification Body of
TUV SUD Industrie Service - Turkey

confirms that

SUBOR BORU SAN. VE TIC. A.S.

Ahmetler Mahallesi
Karapiirgek / Sakarya

has implemented, operates and maintains a
quality assurance system which is subject of periodical
assessments by qualified auditors of TUV SUD Industry services.

Therefore, the company is qualified for manufacturing of GRP
(GLASSFIBER REINFORCED PLASTIC)

According to :

ASTM D 3262-11

Subor GRP Pipes and fittings are designed in acc. with
AWWA M 45 standard. All the safety requirements of these standards are
considered and the hyd. And deflection calculations are made during the
design stage of projects.
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Report No: 19-1S-0376-34-B-001

Register No.: 18-SER-1616-IS_TP
vald unti July O1* 2022

Istanbul July 16®, 2019

TOV SUD Industry Services

ZERTIFIKAT ¢ CERTIFICATE « :

TUV SUD Turkiye - Ayazaga Mahafes: Mmar Sman Sokak No 21 Kot 1 Seca Ofs Butvar B Blok - 34485 Serryer ( ISTANBUL TI.N.
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ISO 10467 2.2

CONFIRMATION

The Manager of the Certification Body of
TUV SUD Industrie Service Turkey

confirms that

SUBOR BORU SAN. VE TIC. A.S.

Ahmetler Mahallesi
Karapurcek / Sakarya

has implemented, operates and maintains a
quality assurance system which is subject of periodical
assessments by qualified auditors of TUV SUD Industry
services.

Therefore, the company is qualified for manufacturing of GRP
(GLASSFIBER REINFORCED PLASTIC)

According to :

ISO 10467

Subor GRP Pipes and fittings are designed in acc. with
AWWA M 45 standard. All the safety requirements of these standards
are considered and the hyd. And deflection calculations are made during
the design stage of projects
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Report No: 18-1S-0560c¢-34-B-001

Register No.: 19-SER-0139-1S_AWWA

vala until February 06" | 2022

Istanbul, February 07™, 2019

TUV SUD incustry Services

ZERTIFIKAT ¢ CERTIFICATE

TOV SOD Torkiye - Ayazada Mh. - Mimar Sinan Sk -No21 8 Siok Bagmsaz 38im 11 - 34396 Sanyer - Istanbul « Turkiye ™
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ISO 25780 2.3

Turkiye

CONFIRMATION

The Manager of the Certification Body of
TUV SUD Industrie Service Turkey

confirms that

SUBOR BORU SAN. VE TiC. A.S.

Ahmetler Mahallesi
Karapiircek / Sakarya

has implemented, operates and maintains a
quality assurance system which is subject of periodical
assessments by qualified auditors of TUV SUD Industry
services.
Therefore, the company is qualified for manufacturing of GRP
(GLASSFIBER REINFORCED PLASTIC)

According to :

ISO 25780

Subor GRP Pipes and fittings are designed in acc. with
AWWA M 45 standard. All the safety requirements of these standards
are considered and the hyd. And deflection calculations are made during
the design stage of projects.

—
<T
(&)
=
—
oc
[ W)
[
*
o
(=]
<
s
-
—
[~
[
(&)
*
[
<t
-
=
S
=
—
a.
|58}
(]
*
o
=

-] o

o

o

*

Report No: 18-1S-0560c-34-B-001

Register No.: 19-SER-0140-IS_AWWA

vald unti February 05" 2022

istanbul, February 07", 2019

TUV SUD Industry Services

ZERTIFIKAT < CERTIFICATE

TUV SUD Torkiye-Ayazada Mh. - Mimar Sinan Sk.-Ne:21 8 Blok Bagmsiz 8510m 11 - 34356 Sanyer «Istanbul « Torkiye ™"
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TEST REPORT

TEST : Hydrostatic Design Basis (Failure Pressure Test)

DATE :15.03.2019

NO : LT 2019-01 Rev.02

AUTHOR : Cumhur Cihat KILIC - Quality, Environment, Safety Supervisor

REFERENCE :EN 1796 — EN 14364, Clause 5.2.7., ASTM D3517 Clause 8.3

SUMMARY

The hydrostatic design basis (HDB) of Subor pressure pipe has been determined by conducting a long-
term series of pressure regression tests following the guidelines of EN 1447 Plastics piping systems -
Glass-reinforced thermosetting plastics (GRP) pipes - Determination of long-term resistance to internal
pressure and ISO 7509 Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pipes
— Determination of time to failure under sustained internal pressure and ASTM D2992 Standard
Practice for Obtaining Hydrostatic or Pressure Design Basis for “Fiberglass” (Glass-Fiber-Reinforced
Thermosetting-Resin) Pipe and Fitting (Procedure B)

Test is performed between 12.01.2018 — 07.03.2019

Analysis of the test data by log-log least squares regression has established the long-term (50-year)
hydrostatic design basis for Subor pressure pipe as 0.69 % strain (15,7 bar). The test results are used
to establish the pressure versus time behavior of Subor pressure pipe products.

PROCEDURE

The testing procedure followed the guidelines of of EN 1447 Plastics piping systems - Glass-reinforced
thermosetting plastics (GRP) pipes - Determination of long-term resistance to internal pressure and
ISO 7509 Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pipes —
Determination of time to failure under sustained internal pressure and ASTM D2992 (Procedure B).
Briefly, this methods consists of exposing a minimum of 18 pipe specimens to constant internal
hydrostatic pressures at differing pressure levels, and measuring the time to failure for each test.

The ends of the pipe specimens were sealed by an elastomeric gasket system and the longitudinal
(axial) pressure forces were resisted by the test fixtures such that only circumferential (hoop) forces
were induced into the pipes. This duplicates the in-service use of the pipe where joints are sealed by
double bell couplings using elastomeric gaskets and axial thrust forces are resisted by external means
(thrust blocks) as shown in Figure 1. Type 1 sealing method described in EN 1447 and EN 7509 was
used on test stations. Pressurizing equipments can apply up to 150 bar.

The time to failure was determined as passage of the test fluid (water) through the pipe wall. This was
evidencedas “weeping,” which appears as a moisture condensation on the outside of the pipe
specimen.

A total of 18 specimens were tested with failure times ranging from less than one hour to over 10.000
hours. All tests were conducted at 23 + 2 °C. External test environment was ambient air. In the test no
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SUBOR

electrical equipment was used for checking. Therefore failure mode analysis are not applied on
samples.

Figure 1. Test Station

SAMPLES
Test specimens were 600 mm diameter pipes produced on the Subor continuous filament winding
machines. Length of the test specimens was approximately one and half meters for the 600mm pipes.

Each test sample was a ring section of pipe 1,6 m in length. As shown in Figure 2, 18 of the test pipes
were 600 mm diameter, stiffness SN 5000 and pressure PN 06. Pipes were produced in SUBOR plant in
Sakarya province in Turkey. The pipe was constructed with using NURA NP400 polyester resin, EICO
hoop, JUSHI chop fiberglass and KUMSAN silica sand.

Figure 2. Test Samples
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DATA ANALYSE

The data was generated and the data analysis performed using initial hoop strain rather than hoop
stress as the variable. The use of stress is not effective in characterizing pipe constructions which vary
in glass fiber reinforcement form and amount, and which incorporate sand fillers to provide an
optimum balance of pressure, stiffness and cost performance.

Analysis on the basis of apparent continuous glass fiber stress (hoop oriented), as indicated in 1SO
10928, is one attempt to recognize the ineffectiveness of a pure hoop stress analysis procedure.
However, when chopped fibers are an integral part of the structure and an important strength
contributor, such an approach is not valid.

The use of initial hoop strain allows a consistent design basis to be developed for a broad range of pipe
construction.

Sample  FAlure | initsl o Gl Thikness e pressue

(mm) (mm) (bar)
1 0,3 1,9 598,1 9,4 607,5 43
2 2 1,8 598,1 9,5 607,6 40
3 20 1,7 598,1 9,4 607,5 39
4 23 1,6 598,1 9,7 607,8 38
5 27 1,5 598,1 9,4 607,5 35
6 281 1,55 598,1 9,4 607,5 35
7 429 1,45 598,1 9,4 607,5 33
8 483 1,4 598,1 9,4 607,5 33
9 578 1,29 598,1 9,5 607,6 30
10 2750 1,25 598,1 9,4 607,5 28
11 3072 1,22 598,1 9,4 607,5 28
12 3118 1,14 598,1 9,4 607,5 27
13 3120 1,1 598,1 9,4 607,5 25
14 3223 0,95 598,1 9,4 607,5 23
15 6600 0,91 598,1 9,4 607,5 22
16 8183 0,89 598,1 9,4 607,5 20
17 8304 0,87 598,1 9,4 607,5 21
18 10064 0,84 598,1 9,4 607,5 20

Table 1. Samples and applied strain
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Long Term Hydrostatic Design Basis
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Figure 3. HDB Regression Line
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TEST REPORT

TEST : Strain Corrosion

DATE :15.03.2019

NO : LT 2019-02

AUTHOR : Cumhur Cihat KILIC - Quality, Environment, Safety Supervisor

REFERENCE : EN 14364, Clause 5.2.8, ASTM D3754 and ASTM D3262 Clause 8.2

SUMMARY

A series of strain corrosion tests have been conducted to establish the long-term performance to acid
strain corrosion of SUBOR pipe. Test was conducted according to the guidelines of EN 14364 (Plastic
piping systems for drainage and sewerage with or without pressure. Glass reinforced thermosetting
plastics (GRP) based on unsaturated polyester resin (UP). Specifications for pipes, fittings and joints)
and I1SO 10952 Plastics piping systems — Glass-reinforced thermosetting plastics (GRP) pipes and
fittings — Determination of the resistance to chemical attack for the inside of a section in a deflected
condition and ASTM D3681 Standard Test Method for Chemical Resistance of “Fiberglass” (Glass—
Fiber—Reinforced Thermosetting-Resin) Pipe in a Deflected Condition.

Test was performed between 12.01.2018 — 07.03.2019

The test data was analysed by log-log linear least squares regression to establish the 50-year predicted
failure strain as 0,68 %

PROCEDURE

Test procedure followed the guidelines of ISO 10952 (by deflection measurement) and ASTM D3681.
The testing consist of exposing the interior of a minimum of 18 specimens of pipe to 5 % (0,5 mol/L)
sulphuric acid (H,SO4) while the pipe is maintained in fixed deflected condition. The deflection levels
are selected to induce varying tensile bending strain levels in the invert of the pipe specimens. Time to
failure was measured as leakage through the pipe wall of the test fluid.

Molar mass of H,SO, is 98,08 gr/mol. In order to obtain 0,5 mol/L acid, 49.04 gr of H,SO,4 (approx. 50
gr) was added to water and added more water until total volume of the solution reached to total 1
litre. By weight, 50 gr/1000 gr means 5 % solution.

Figure 1 is sketch of the strain corrosion test set up.

A total 18 pipe samples were tested. All samples were instrumented either with strain gages or with

adjustment by formula to measure the bending strain for the deflection level. Test temperature was
approx. 23 + 2 °C.

1/3
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Figure 1.
SAMPLES

Test specimens were 600 mm diameter pipes produced on the Subor continuous filament winding
machines. Length of the test specimens was approximately 300 mm whick are cut from a pipe section
on production line as corrosion sample and then cut into 300 mm. long pieces on cutting machine.

Each test sample was a ring section of pipe 300 mm in length. 18 of the test pipes were 600 mm
diameter, stiffness SN 5000 and pressure PN 6. Pipes were produced in SUBOR plant in Sakarya
province in Turkey. The pipe was constructed with using NURA NP400 polyester resin, EICO hoop, JUSHI
chop fiberglass and KUMSAN silica sand.

DATA ANALYSE

The results of the testing given in Table.1. Analysis of the data was the least squares regression
procedures in ASTM D3681 and EN 14364 — (Analysis by ISO 10928 Method A and Clause 10). The pilot
of the regression data and the analysis is given in Figure 2.

Inner Mean ID after

Sample |.=ailure Strain Diameter Thicknes Diameter Deflection deflection % .
time (h) (%) s (mm) (mm) D Deflection
(mm) (mm) (mm)
1 222 1,15 598,1 9,3 607,4 128,9 471,3 78,5
2 47 1,24 598,1 9,3 607,4 141,1 459,1 76,5
3 652 1,01 598,1 9,3 607,4 109,7 490,6 81,7
4 977 0,98 598,1 9,3 607,4 106,4 494,0 82,3
5 29 1,13 598,1 9,4 607,5 123,9 476,4 79,4
6 41 1,26 598,1 9,4 607,5 142,3 458,1 76,3
7 1.225 1,21 598,1 9,3 607,4 136,1 464,1 77,3
8 5.946 0,92 598,1 9,3 607,4 98,7 501,4 83,6
9 1.820 0,97 598,1 9,4 607,5 103,4 497,1 82,8
10 1.269 0,98 598,1 9,3 607,4 106,4 494,1 82,3
11 1.504 1,01 598,1 9,4 607,5 107,9 492,5 82,0
12 3.527 0,87 598,1 9,4 607,5 90,9 509,3 84,9
13 3.313 0,90 598,1 9,3 607,4 95,7 504,5 84,1
14 1.657 0,86 598,1 9,3 607,4 90,2 510,1 85,0
15 10.058 0,90 598,1 9,3 607,4 95,7 504,7 84,1
16 9.428 1,05 598,1 9,3 607,4 115,2 485,2 80,8
17 8.008 0,89 598,1 9,4 607,5 93,4 506,9 84,4
18 7.180 0,88 598,1 9,4 607,5 92,1 508,2 84,6

Table 1. Samples and applied strain
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'NLX 135 TV 0N YNS2 N9'VS DIN 19523 1PN 'O NI 1OV NP'NY NPT 3.3

TUV SUD TEKNiIK GUVENLIK VE KALITE DENETIM
Industry Department
Endustri Bolumu

Turkiye

Offer Nr / Teklif No TGK Order Nr/ Siparig No Register Nr / Kayit No
19-1S-0286b-34-B 712920116 9 - IR - 0611

Inspection Report
Muayene Raporu

No. 19-1S-0286b-34-B-001 Rev. 00

HIGH-PRESSURE JETTING RESISTANCE TEST ACCORDING TO
DIN 19523 - PRACTICAL TEST

This is to certify that the components as described here under have been inspected. Burada tanimlanan malzemelerin
muayenelerinin yapildigi belgelenmistir.

Client/Musteri : SUBOR BORU SAN. VE TIiC. AS.
Ahmetler Mahallesi, Sehit Mustafa Geyve Caddesi, No:15,
54430, Karaplrgek / Sakarya / Tirkiye

Project Name/Projenin Adi : High-pressure jetting resistance test according to DIN 19523
- practical test

Client's P.O. No./Contract No. : Signed order dated 18.04.2019

Mdusteri Sip. No./ S6zlesme No

Manufacturer/imalatgi : SUBOR BORU SAN. VE TiC. A.S.

Place of Inspection/ Muayene Yeri : SUBOR BORU SAN. VE TiC. A.S., Karapiirgek / Sakarya
Date/Duration of Inspection : 30.04.2019 - 1 day

Muayene Tarihi ve Suresi

Inspector’s Name/ Denetci Adi . Aysegul Alkan

Date of Report Issued/Raporun Yayin Tarihi 1 24.05.2019

TUV SUD TGK Ltd. Sti., Registered Office Istanbul Turkiye
Place of performance and jurisdiction is Istanbul. The latest edition of the General Terms and Conditions of TUV SUD TGK Ltd. is applicable. Turkish law applies.
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TUV SUD TEKNIK GUVENLIK VE KALITE DENETIM
Industry Department
Endiistri Bolimii

Tiirkiye

Inspection Report No.

. 19-1S-0286b-34-B-001  Rev. 00
Denetim Raporu No

The following materials were inspected / Asagidaki malzemeler muayene edilmistir:

DN 300 PN 1 SN 10000 Glassfiber Reinforced Polyester Pipe

Base of Inspection / Muayenenin Esasi :

Applicable Specification / Uygulanan Spesifikasyonlar Rev. Dated/Tarih

- DIN19523 - 08.2008

Supplier Documents / Tedarikci Dokiimanlari

- NA

Inspection Documents / Muayene Dékiimanlari:
Add items and rows as required. / Ihtiyaca gére ilave madde ve satir ekleyiniz.

acc. to/gore

X Clients — Purchase Order dated / tarihli 18.04.2019
[0 TOV's Scope of Inspection / TUV Denetim Kapsami dated / tarihli
(] ITPPlan No. Rev. dated / tarihli

Scope of Inspection / Muayene Kapsami
If there exist insert the check list/items here / Varsa kontrol listesi/maddeleri buraya ekleyiniz.

The high-pressure water jetting resistance test was carried out by the company Subor Boru San. ve Tic. A.$. according
to DIN 19523 on 30t April 2019 at the manufacturing site in Sakarya-Karaprgek.

The purpose of the test method ‘practical test” according to DIN 19523 is to simulate the effect of high pressure cleaning
on drains and sewers considering the mechanical loads during the test resulted from the high water jet itself and
additionally the weight of the nozzle and hose.

The ,material test” — also described in DIN 19523 - was not part of this inspection.
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TUV SUD TEKNIK GUVENLIK VE KALITE DENETIM
Industry Department
Endustri Bolimu

Tirkiye

Inspection Report No.

) 19-1S-0286b-34-B-001
Denetim Raporu No

Rev. 00

1.) Identification of the test pieces:

Description of the pipe:
Producer Subor Boru San. ve Tic. A.S.
Product name Glassfiber Reinforced Polyester Pipe
Intended use Sewer pipe
Diameter DN 300
Length 18 m
Wall thickness 7,3mm

2.) Execution - ‘practical test’:

The test pipes were visually inspected prior to testing and no imperfections were detected. So the test pipes were released
to be tested.

The test-route consisted of whole pipes and fittings. It was placed straight and in a stable position and had a length of 18
meters (see photo 1).

The nozzle was driven to the end of the test section and then retracted immediately to the beginning of the test section
(one cycle). The test consisted of 60 cycles.

The test was carried out under consideration of the parameters described below.

Requirements in accordance with DIN 19523:

Water quality Drinking water
amblnta temparature (15::107C
Power density Dj (330 + 15) W/mm?2
Nozzle Standard nozzle (see fig.1)
Angle of water spread a (30+1)°

Amount of nozzle-inserts 8

Orifice diameter (2.60 £ 0.02) mm
Test route (pipe length) min.15m

Velocity of travel - forwards (1.0£0.1) m/s
Velocity of travel -backwards (0.1£0.02) m/s
Testing procedure 60 test cycles
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TUV SUD TEKNIK GUVENLIK VE KALITE DENETIM
Industry Department
Endustri Boliimu

Tiirkiye

Inspection Report No.

) 19-1S-0286b-34-B-001  Rev. 00
Denetim Raporu No

Properties of the nozzle body according to DIN 19523:

X X
R
74881
1 A T O 9| &
LS b
85 29
170 ™~
>
>
Parameter Value
Length of nozzle (17 £0,5) cm
Weight of nozzle (4,5%0,1) kg
Diameter of nozzle (8%0,5)cm

Fig.1 standard nozzle for the practical test

Inspection Details / Muayene Detaylar:

Participants/Katilanlar:

No | Names/Adlar Company-Organization/Sirket-Organizasyon

1 Cumhur Cihat KILIG SUBOR

2 | Aysegiil ALKAN TUV SUD
Activity No Results and comments related to inspections Note
Aktivite No Muayene sonuglan ve goriisler Not

- After testing the pipes were visually inspected and no damages were
detected.
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TUV SUD TEKNIK GUVENLIK VE KALITE DENETIM
Industry Department
Endiistri Bolumii

Tirkiye

Inspection Report No.

) 19-1S-0286b-34-B-001 Rev. 00
Denetim Raporu No

Use the applicable items of the below section / Asagidaki kisimda uygun maddeleri kullanin

Result of Inspection: D] accepted / kabul [] rejected/red
Muayene Sonucu [] accepted with comments / yorumlarla birlikte kabul

(] fully/ tamamen (] partially / kismen
Status of Items (acc. to P.0.): X complete / tamam (] not complete / tamam degil
Durum (siparige gore) ] released for export packing ] ready for shipment

ihracat paketlemesi igin serbest nakliye igin hazir

Purchase Order Status: D] complete /tamam []  notcomplete / tamam degil
Siparig Emrinin Durumu
Further Inspections: ] yes, probably on: X  no/hayir
Sonraki Muayeneler evet, muhtemelen

Attachments / Ekler:

- Testreport (Labor test results of the tested pipe samples) prepared by Subor Boru San. ve Tic. A.S.

Associated Documents / ilgili Dékiimanlar:

- DIN EN 19523
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TUV SUD TEKNIK GUVENLIK VE KALITE DENETIM
Industry Department

Endiuistri Boliimi

Tirkiye

Inspection Report No.

) 19-1S-0286b-34-B-001  Rev. 00
Denetim Raporu No

Photographs / Fotograflar

" Photo 1 - teét-ro

X NS TS

ute while te;ting '
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TUV SUD TEKNIK GUVENLIK VE KALITE DENETIM
Industry Department
Enduistri Boliimii

Tirkiye

Inspection Report No.
Denetim Raporu No

19-1S-0286b-34-B-001 Rev. 00

Photo 2 - pipe bottom after test

Photo 3 - cutted test piece for the labor

Place, Date / Yer, Tarih Inspector to TUV SUD / TOV SUD Denetgisi
Sakarya/ 30.04.2019 Aysegiil Alkan
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ISO 9001 — 2015 pnY> ek 3.4

CERTIFICATE

This is to certify that

SUBOR BORU SANAYI VE TICARET A. S.

Ahmetler Mahallesi Sehit Mustafa Geyve Caddesi No:45

SUBOR st S

with the organizational units/sites as listed in the annex

has implemented and maintains a Quality Management System

Scope:

Production; sales and after - sales services; pipes, couplng, all types of fittings, manholes and
tanks made from fiber glass reinforced plastics, manufactured in continuous filament winding
technology with fiberglass, polyester and filling material.

Through an audit, documented in a report, it was verified that the management system
fulfills the requirements of the following standard:

ISO 9001 : 2015

Certificate registration no 067681 QM15

Valid from 2018-09-25

Valid until 2021-09-24

Date of certification 2018-09-25 - S
: 10

DQS GmbH

5" I : ’;/ /|

| Fe 11N |
v ‘/ Al I LN -ll.' ,l

Stefan Henloth
Managing Director

Accredited Body: DQS GmbH, August-Schanz-Stralie 21, 50433 Frankfurt am Main, Germany
Administrative Office: DOS Denetim ve Belgelendinre Lid_ Sti., 19 Mays Mah. Sinan Ercan Cad.,
Paga Korusu Sitesi No: 18/81 Biok, 34736 Kadikdy - Istartl / Turkey 1/2
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Annex to certificate
Registration No. 067681 QM15

SUBOR BORU SANAYI VE TICARET A. S.

Ahmetier Mahallesi Sohit Mustafa Geyve Caddesi No:45
54300 Karapiirgek - Sakarya
TURKEY

Location Scope
067680
Subor Boru Sanayi ve Ticaret A.S Human Re: i
3 Y esource, Purchas 3
Acibadern Mahallesi Sokullu Sokak No:12 Sales chesing. Marketing and
34718 Kadikdy — Istanbul
Turkey

This annex (edition: 2018-09-25) is only valid in connection
with the above-mentioned certificate 2/2
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:n"n 47.3 1917 "2V ,n"n 1020 "118'N "0VIP AYNEZN N8 2100 LON 4

bor
Data Sheet for JACKING PIPE OD 1020 -t =47,3 mm
with GRP Sleeve Coupling
Unit Pipe Length | mm 1.950,0
Allowable Curve radius on Pipe Line Rimax m 447,0
Allowable Angular deflection at each joint S max ( 0 ) 0,50
Pipe OD dop mm 1.020,0
Pipe Thickness e mm 47,3
Pipe Thickness at Spigot Tg mm 39,0
Pipe DOS at Coupling Section DOS mm 1001,8
Pipe DOS at Spigot (Gasket Groove) dg mm 990,3
Pipe ID max ID mm 925,4
Type of Coupling GRP Sleeve Coupling
Coupling Thickness T, mm 6,6
Coupling Length L1 mm 259,0
Compressive Strength O, s min MPa 90|
Safety Factor (ISO 25780) FS 1,75
Stress Eccentry Dependence (SED) Factor Sa 1,71
TOTAL Calculated Safety Factor 3,00
Pipe Volume m’/m 144,5
Pipe Weight (Estimated) kg/m 303,5
Ultimate Load Fue kN 9.392,0
Design Jacking Load Fi calc kN 5.367,0
Reduced Permissible Jacking Force (at maximum eccentricity) Foermp kN 3.130,5
Permissible Jacking Force Foerm,p ton 319,3
CALCULATED PIPE STIFFNESS SN N/mz 127.600
T~
- GRP SLEEVE COUPLING ~. STEEL SE COUPLING ~
. [
e S A s A Yy e
/ / i S X ayd /
// // // /// // // X // // //
RUBBER RUBBER
~_ GASKET GASKET _ -~ RUBBER GASKET
&
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SUBOR Quality Plan
Control Frequency Reference(s)
Polyester Resin for each batch ISO 2535, I1ISO 2555
3 [sand for each batch 1SO 565
I
Q
- ; ISO 1887, ISO 3374, 1ISO 3344, ISO 1172
w ) ) ) )
E Hoop/Chop (Glass Fiber Products) for each batch ASTM 2584
& Gasket/Stopper for each batch 1ISO 7619, ISO 3302, ISO 9691
Gasket/Stopper Dimensional Control for each batch Internal Standard
= - - —
S Visual Inspection of Pipe, inner and for each pipe ASTM D 3754
% |outer surface
Q
-4 ) . L
@ Visual Inspection of Coupllng, inner for each coupling ASTM D 3754
= |and outer surface- coupling grooves
©
E
§ Visual Inspection - Fittings for each fitting ASTM D 3754
Pipe ID Control at production start 1ISO 10639, TS EN 1796, ASTM D 3567
Pipe OD Control for each pipe 1ISO 10639, TS EN 1796, ASTM D 3567
©
'E Thickness Control for each pipe 1ISO 10639, TS EN 1796, ASTM D 3567
o 1 H 1 *
= Chamfering .and Calibration - DOS for each pipe Internal Standard
5 Control of Pipe
z; Pine Lenath for each pine ISO 10639, TS EN 1796, Internal
g peteng Pip Standard
8 |Measurement of Coupling Grooves for each coupling Internal Standard
Dimensional Control of Fittings
(Length, DOS*, Angle, Chamfering for each fitting Internal Standard
and Calibration)
Stiffness Test Bvery party orone perday or | - £\ 4598 150 7685, ASTM D 2412
one per 50 pipes
Failure Control at Inner Surface Every party or ong pergay or TS EN 1126, ASTM D 2412
Under Load one per 50 pipes
8  |Delamination Control Under Load | EVY Party or one per day or TS EN 1126, ASTM D 2412
g one per 50 pipes
€ |Longitudinal Tensile Strength Every party or one per day or |+ e\ 4393 ASTM D 2105, 1SO 8513
g one per 50 pipes
&  |Circumferential Tensile Strength S G ASTM D 2290
“ one per 50 pipes
= Every party or one per day or
© |Surface Hardness one per 50 pipes **, %100 for ASTM D 2583
o fittings
Pipe Leak Tightness for each pipe AWWA C-950
Coupling Leak Tightness for each coupling AWWA C-950
Loss On Ignition (LOI) Test Sl ASTM D 2584
one per 50 pipes
* Outer diameter after calibration ** Whichever comes first
Prepared by: Yildinm PEHLIVAN Approved by: Cihat ARDA
QC & Lab. Resp. Quality, Environment & Safety Supervisor
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SUBOR Pipe Ind. & Trd. Inc.
Quality Assurance Certificate

10.09.2020
Project Name: Wahaba Yefet Project

Customer: FIBER TECHNIK TECH.PLASTIC INDUSTRY

Certificate No: QcC//360

Technical Data For: GRP Pipe
DN1020 PNO1 SN120000

105,3 meter pipe described above; between the pipe number,

WE2010317P00, WE2010318R00, WE2010319P00, WE2020320P00, WE2010321P00, WE2010322900, WE2010323P00, WE2010324P00, WE2010325P00,
WE2010326P00, WE2010327P00, WE2010328P00, WE2010329P00, WE2010330P00, WE2010331P00, WE2010332P00, WE2010333R00, WE2010334P00,
WE2010335P00, WE2010336P00, WE2010337P00, WE2010338P00, WE2010333900, WE2010340P00, WE2010341P00, WE2010342P00, WE2010343P00,
WE2010344P00, WE2010345P00, WE2010346P01, WE2020347P00, WE2010348700, WE2010345P00, WE2010350P00, WE2010351P00, WE2010352P00,
WE2010353P00, WE2010354P00, WE2010355P00, WE2010356P00, WE2010357700, WE2010358P00, WE2010359F00, WE2010360P00, WE2010361P01,
WE2010362P00, WE20210363P00, WE2010364P00, WE2010365P00, WE2010366P00, WE2010367P00, WE2010368P00, WE2010369P00, WE2010370P00, ,,

Result Requirements
DOS (mm) 1020 1018 - 1020
Thickness (mm) 47,7 min. 46,5
Axial Tensile Strength (N/mm) 1032 min. 852
Hoop Tensile Strength (N/mm) 4173 min. 3723
Pipe Stiffness (N/m?) 122215 min. 120000
Deflection Test Level A (9 % of DN) OK Visually OK
Defloction Test Level B ( 15 % of DN) oK Visually OK
Leaktightness Test No leaking or  No leaking or
2 times of PN (bar) @ 180 sec. weeping weeping
Hardness (barcol) 50 40

References: AWWA C-950,EN 14364,ISO 8513,ISO 10467,1SO 7685

1SO 25780

Approved by:

Cumhur Cihat KILIG
Quality, Environment & Safety Supervisor
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SUBOR Pipe Ind. & Trd. Inc.
Quality Assurance Certificate

10.09.2020
Project Name: Wahaba Yefet Project
Customer: FIBER TECHNIK TECH.PLASTIC INDUSTRY
Certificate No: Qc//359

Technical Data For: GRP Pipe
DN1020 PNO1 SN120000

195 meter pipe described above; between the pipe number,

WE2010212P01, WE2010213P00, WE2010215900, WE20102 16900, WE2010217900, WE2010218P00, WE2010219P00, WE2010220P00, WE2010221900,
WE2010222P00, WE2010223P00, WE2010224P00, WE2010225900, WE2010226000, WE2010227P00, WE2010228P00, WE2010229P00, WE2010230P00,
WE2010231P00, WE2010232P00, WE20102 33900, WEZ0102 34700, WE2010235P00, WE2010236P00, WE2010237P00, WE2010238P00, WE2010239P00,
WE2010240P00, WE2010241P00, WE2010242P00, WE2010243900, WE2010244P00, WE2010245P00, WE2010246P00, WE2010247P00, WE2010248P00,
WE2010249P00, WE2010250P00, WE2010251P00, WE2010252900, WE2010253P00, WE2010254 P00, WE2010256P00, WE2010257P00, WE2010258P00,
WE2010259P00, WE2010260000, WE2010261P00, WE2010262900, WE2010263P00, WE2010265P00, WE2010266P00, WE2010267P00, WE2010268100,
WE2010269P00, WE2010270P00, WE2010271P00, WE2010272000, WE20102 73P00, WE2010274P00, WE2010275P00, WE2010276P01, WE2010277P00,
WE2010278P00, WE20102 79P00, WE2010280900, WE 2010281700, WE2010282P00, WE2010283P00, WE2010284P00, WE2010285P00, WE2010286P00,
WE2010287P00, WE2010288P00, WE2010289900, WE 2010290900, WE2010291P00, WE2010292P00, WE2010293P00, WE2010204P01, WE2010296P00,
WE2010297P01, WE2010298P00, WE2010299900, WE2010300000, WE2010301P00, WE2010302P00, WE2010303P00, WE2010304P00, WE2010305P00,
WE2010306P00, WE2010307900, WE2010308900, WE2010309P00, WE2010310P00, WE2010311P00, WE2010312P00, WE2010313P00,
WE2010315P00,WE2010316P00,

Result  Requirements

DOS (mm) 1020 1018 - 1020
Thickness (mm) 47,3 min. 46,5
Axlal Tensile Strength (N/mm) 1038 min. 852
Hoop Tensile Strength (N/mm) 4158 min. 3723
Pipe Stiffness (N/m’) 121852  min. 120000
Deflection Test Level A ( 9 % of DN) OK Visually OK
Deflection Test Level B ( 15 % of DN) OK Visually OK
Leaktightness Test No leaking or  No leaking or
2 times of PN (bar) @ 180 sec. weeping weeping
Hardness (barcol) a7 40
References: AWWA C-950,EN 14364,1SO 8513,I1SO 10467,1SO 7685
ISO 25780
Approved by:
Cumbhur Cihat KILIG

Quality, Environment & Safety Supervisor
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