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ASTM D1556 ( SAND CONE TEST )
OR

ASTM D2922 ( NUCLEAR METHOD)
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SAS01401,Clause

3 ynall Cpally Visual Test S radl Loy
6.4,page3 '
ISO 2531,4. 3.1,T8,P12 A Hlea Tensile strength 2l A slaa
1ISO 2531,4. 3.1,T8,P12 Ay Hlean| Elongation Al
ISO 2531,4. 3.2,P12 sadlall Slean Hardness 3Ll
ISO 2531, T3,P08 gald Slem Hydrostatic test Ssltiug nell HLaay)

(5-1) e dsaal

QUSIA ppaal) sy (1SO 2531- 1998) el a8 3 il HLiaY) o8 ol
Leilaale

(Visual Test ) (gpadl jluay) -1
(SASO1401,Clause 6.4,page 3) sasll (unliny L0 sl dpulil) liialsall

o i catn ol ¢ Gala i e 06 o Ay B alally sl daud) ()l
cAY) daalsll Cigalls o gel) Cule @y gl

( Tensile Strength ) sl 4aslsa (1) -2
s3] (V) aall of g a8 JUSIAN aall il 3 2l 3481 3K (ailiadd) daas
. ( ISO 2531,4. 3.1,T8,P12 ) 4&4\}43\ GRTEN cﬂbj ( dls.ml.\ B:\A 420) 9 cjsj\

(yield Strength ) & sadll g4 (<) -2
(JSals 1530300) 0 oY Liad Joai g guind 348 Jants o) JSIall sl Call oS
. (ISO A395,Clause 3.1,page 1) dialsdl coua &y

( Elongation ) alUsiuy) -3
Jshall o) 2l e 7 10 ) Jomd i) JUSIAN aan il Jants o oSy
(180 2531,4. 3.1, T8,P12 ) diwalpall o &y LY

( Hardness ) sl —4
(Jiy A2la) 230 HB 1) Jusd JH6S1al) aas (ol (el 2300

/3> . (1S0 2531,4. 3.2,P12 ) dialsal) canea el




( Hydrostatic Test )  Siilins)nell jLiay) -5
Cun @llyg g Al Gige 5l i) daad il CunlBU S jaed) LaaY) Qi
(572) & Ll Jsaadpdail. ((1SO 2531 ,T3,P08 ) diialsall

Normal Works Hydrostatic
Size proof Test pressure for
Centrifugally Cast

Ductile pipes MPa

Works Hydrostatic
Leak tightness Test
pressure for Ductile

Iron Fittings MPa

Works hydrostatic Test
pressure for pipes with
SCREW - On flanges

24, PN 16 MPa | PN 25 MPa
80 - 300 5 2.5 2.5 3.2
350-600 4 1.6 2.5 3.2
700-800 3.2 1.0 2.5 3.2
(5-2) ) Jsaall
WATER NETWORK
DUCTILE IRON (DI) Pipes & Fittings
Class K9 for Pipe and Class K12/K14 for Fittings
No CHARACTERISTIC METHOD DESCRIPTION Required b




UNIT
1 Visual Inspection
) ) ISO 2531, ) )
2 Wall Thickness - Pipes 4.2.3.1.T14,Page24 Nom.iron wall thickness mm
ISO 2531, 4.2.3.3,T15-
3 Wall Thickness - Fittings 259OP2563 ’ 3-3,T15 Nominal wall thickness mm
ISO 2531, Tablel4, .
4 External Diameter avle Values of external dia. mm
Page24
External Diameter - .
5 ISO 2531, 4.2.2.1, Page 08 | Positive tolerance 1mm mm
Tolerance
Val fi | dia.
6 . . IS0 2531, 4.2.2.2, Page 0g | "2 ues of internal dia mm
Internal Diameter - Pipes -
shall be approximately
equal to nominal sizes, DN
7 Lgngth (Socket and Spigot | ISO 2531, 4.2.4.1,T 4, Standardized lengths m
Pipes) Pagel0
8 Length (Flanged Pipes) ::Saogjfgl' 4.2.42,T5, Standardized lengths m
ISO 2531, 4.2.4.3, T15- .
9 Length (Fittings) 50 2531, 3,115 Lengths to be supplied mm
33,P10
10 Straightness of Pipes ISO 2531, 4.2.5, Page 11 Max. deviation of 0.125% mm
Tensile Strength (Pipes, ISO 2531, . .
11 fittings & acc.) 4.3.1,Table8,P12 Min. tensile strength Mpa
ISO 2531
. ) o . 0
12 Elongation @ Break 4.3.1Table8,P12 Min. % of elongation %
13 Hardness-Brinell (Pipes, | |0 5c31 437 page12 | Max. Brinell hardness HBW
fittings & acc.)
14 External Coatings - SO 8179-1, 4.4, Page 1&2 | Metallic zinc coatin /mA2
Metallic Zinc »+5 Fag g g
(Zinc content @ least (Standard Specs. Part4,
99.99% by mass) Sect. 4.03.1, A.8, page 122
' of 259)
14a.) External Protection 150 2531, Annex A,
Page59
(Standard Specs. Part4, Protect‘lon against
with melt flow index Sect. 4.03.1, A.9.2, page aggressive (?xternal
123) operating environments
No CHARACTERISTIC METHOD DESCRIPTION AL 237
Specification
UNIT
External Coatings - . . .
. . ISO 8179-1, 5.0, Page 1&2 Mean dry film thickness micron
}% Bituminous Coat

(Paint or Synthetic resin

waanatiblo uith oinc) c.

(Standard Specs. Part4,

4O A A_O

422\




Internal Linings -

16
Cement Mortar
16a.) Cement used for ISO 4179, 3.1, Page 01/ 1SO
Lining 2531, Annex B, Page 60
16b.) Sand ISO 4179, 3.2, Page 1-2 & Sand shall be clean, hard,
ISO 4179, 7.2, Page 06 strong and stable
granular particles.
16c.) Mixing Water ISO 4179, 3.3, Page 02 Shall be potable water...
16d.) Mortar ISO 4179, 3.4, Page 02 Proportion of water & cement
17 Thickness of Lining ISO 4179,5,Table1,Page3-4 | Thickness requirements mm
18 Cracks in Lining ISO 4179, Tablel, Page 4 Maximum crack width mm
19 Marking ISO 2531, 4.6, Page 13 All pipes & fittings shall be
durably & legibly marked
Leak tightness
Requirements:
20a.) Pipes and Fittings | ISO 2531, 5.1, Page 13 Leak tight without visible
ISO 2531, 6.5, Page 20 leakage or sweating
20 20b.) Flexible Joints ISO 2531, 5.2, Page 13-15 Test for internal, external &
negative internal pressures
20c) Flanged Jointsas | 15 3531, 5.3, Page 15-16 | Internal pressure and
Cast, Screwed,
Welded and Adjustable bending moment
21 Hydrostatic Pressure ISO 2531, Table 3, Page 08 | Minimum pressure Bar
ISO 4633 or BS EN 545
22 Rubber Gasket
(Standard Specs. Part4,
Sect. 4.03.1, A.5, page 122)
ISO 8180 . .
Polyethylene Sleeves (standard Specs. Partd, Sect. Thickness of sleeves microns
4.03.1, A.9.2, page 123)
23
23a.) Material made BS 2782 Max. Melt Flow Index
from Polymer
Required by
No | CHARACTERISTIC METHOD DESCRIPTION Specification
UNIT
(Standard Specs. Part4,
23 23b.) Density Sect. 4.03.1, A.9.2, page g/ml

123)




czzsﬁlc)aiT:‘ranzlrrZ may not (Standard Specs. Part4,
than 5% by weight of Sect. 4.03.1, A.9.2, page
. 123) %
material
other than
Polyethylene.
24 Effect on water WRAS Certification Non metallic materials
25 Effect on water NSF/ANSI Certification Metallic & non metallic
26 ISO/BS Certified Contract Specs. Part 4,
Manufacturer Sect. 4.02.4, Page 120
27 Cement ISO 4179,Clause 3.1,Pagel
28 Sand ISO 4179,Clause 3.2,Pagel
29 Mixing Water ISO 4179,Clause 3.3,Page2
30 Mortar ISO 4179,Clause 3.4,Page2
Standard Specification for
31 Ductile Iron Ductile Iron
3 Effect on water WRAS Certification Non metallic materials
23 Effect on water NSF/ANSI Certification Metallic & non metallic
(5-3) 8 dsaall
ISO - International Organization for
Standardization
BS - British Standard
WRAS - Water Regulations Advisory
Scheme
NSF - National Science
Foundation
ANSI - American National Standards
Institute
ASTM - American Society for Testing and
Materials
HDPE oality) Al il Je (g a8 (Sl il jliay) - o
il dalliall slyall J65 Jie dalall (ahe S dardiosall bl Jsal) canlil aass
—: 200 Al lialsall de )3l alelasid)y aal) Cajalls
17
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ASTM D2239, ASTM D2737, ASTM D3035, F714

c(5-4) by Jsaall oy L) e 2000 oyl g 5a

Al gall LAY elya) ddyyha DAY g
SASO1401, 6.4, Page3 s3yaall el | Visual Test Gyl sy
1ISO4427,6.2,Pagel 1 Sl Wl jlean| Longitudinal reversion (il Ll
SASO1401, Pagel aat<l) jleas | Density FHN]
1SO4427,Table8,Page10 u=al’ Sleay| Hydrostatic test  Siliu g ynel)lay)
DIN8074,Table2,Page4 ol 3oy | Wall thickness Ohaad) ASlaw
(5-4) p2) sl

( Visual Inspection ) gpadl jlaayl 1
(SASO1401,clause 6.4, P3) sasally (unlially 430 sll dpulidll ciliialsall
sl G iy Caslay aeli U el A mhadl S of qang 406
GAY) dacalgll Cagalls ool cileliag
( Longitudinal reversion ) (sL&y) il 2
G B ane) 8538 Aigma ha A o (il (8 23ma algh sl aums
Ol 0 o) alghal Ailly il axy casel) sk b a3 il
(1504427,6.2,Pagel 1) dialsall lillae HLEAY) 38 ()5S s i€
( Density ) 4si<yi 3
3o [an (0,960 50,940) s o €8IS iny 1345 :(HDPE)4ESN e udil sl -
e 25023 5yl dap v
3o [ax (0,9305 0,910) cpm p& 488U Jayg :(LDPE)AUSY midia ouliiy) Jsdl) —
. (SASO1401 , Pagel) dialsal cosa 43550 a3 23 5ylym 4o 2ie

( Hydrostatic Test )  Siliv,)nell jlaayl 4
DAY il S g ¢ (ISO4427,TabIe8,Page10) daalgall ke HLasY) 138 (5 ya

- (575) o M Jsally mnge 5o LS
18 Hydrostatic Strength of Pipe




Test Stress MPa
Pipe Material

100 h at 20C 165h at 80C | 1000h at 80C

PE 100 12.4 5.5 5.0
(5-5) a8 Jsaal

Where : h : time (hour)
(Wall Thickness and mass) a/aaS (jjlls ae (haall &8s _ 5

( DIN8074,Table2,Page4 ) dialsall da)las (455

PIPE Series
Nominal S5
Outside Standard Dimension Ratio
Diameter SDR 11
Nominal Pressure PN for 6s = 5 MPa
Da PN 16
Nominal Pipe Wall thickness Approx. Weight
mm I.D mm (S) mm (Wt) Kg/m
20 16.2 1.9 0.112
25 20.4 2.3 0.171
32 26.2 2.9 0.272
40 32.6 3.7 0.43
50 40.8 4.6 0.666
63 51.4 5.8 1.05
110 90 10 3.14
125 102.2 114 4.08
160 130.8 14.6 6.67
225 184 20.5 13.1
(5-6) A8 Jsanll
Where :
I.D  Internal Diameter (mm)
PN  Nominal Pressure (Bar) Wt : Pipe Weight (kg/m)
S Wall thickness (mm) Da : Nominal Outside Diameter  (mm)
SDR Standard dimensional ratio ( Da/S)  H : Hydrostatic Design Stress @ 20° C
PN =(2xHxSx10)/(Da-S) Pipe Series = H x 10 /PN

HDPE (High Density Polyethylene) - PE100




No CHARACTERISTIC METHOD DESCRIPTION UNIT
PIPE/FITTINGS
1 Visual Inspection SAS01401, 6.4, Page3 Workmanship
2 Wall Thickness DIN8074,Table2,Page4 Pipe thickness mm
3 Wall Thickness-Tolerance DIN8074,Table4,Page7 Pipe thickness mm
4 Outside Diameter-Tolerance DIN8074,Table3,Pageb Pipe diameter mm
. . . Diameters and
5 Dimensions of Electro fusion EN 12201-3, 6.2, Table 1 Data
lengths
of electro fusion
10, Fig.1 11
Sockets (Coupler) Page 10, Fig.1, Page sockets
g | Wall Thickness (Fittings- EN 12201-3, 6.2.2, Page11 Fitting wall thickness | mm
Socket)
7 D,Im,ensmns of Spigotted EN 12201-3, 6.3, Page 11 Spigot dimensions Data
Fittings
Table3,Pagel2, Fig.2,Pagel3
8 Dimensions of Electro fusion EN 12201-3, 6.5, Page 13, Outlets from tapping | Data
tees & branch
Saddle Fitti Fig. 3, P 14
addle Fittings ig age caddles
9 Hydrostatic Strength 1ISO4427,Table8,Pagel0 20'C@100 hr Mpa
ISO 1167 (Test Method) 80'C@165 hr Mpa
80'C@1000 hr Mpa
10 Longitudinal Reversion(Heat) 1SO4427,6.2,Pagell Effect of heat in pipe | %
11 Tensile Strength SAS01401, 6.10, Page3 Check pipe for tensile | Mpa
12 Tensile Modulus ISO 527-2/ASTM D638 Tensile test Mpa
13a | Tensile Strength at Break ISO 527-2/ASTM D638 Tensile test Mpa
13b | MFR (Melt Flow Rate) ISO 4427-3,T7,P15/4427,P4 190'C/ 5.0kg. g/10min
20

| L NP2N

| CLIADACTLCDICTIC

ANALCTLIOD

DCCOCDIDTIAN




UNIT

14 Thermal Stability - Pipes 1SO4427,6.1,Pagel0 20 minutes@200'C min
I (EN12201/1S011357- . \ .
(OIT - Fittings) 6/EN728) 20 minutes@210'C min.
15 Density SAS01401, Pagel Temperature @ 23'C g/cm” ]
16 Allowable Working Pressure DIN8074,Tablel1,Pagelsd 20'C@50 years Bar
20'C@100 years Bar
17 Elongation @ Break SAS01401, 6.10, Page3 Pipe subj. to stretch %
18 Resistance to Rapid Crack ISO 13477 Crack initiated in a Bar
Propagation (RCP) (S4 Tes 0'C) thermoplastics pipe
19 Resistance to Slow Croc Growth | ISO 4427-1, Table2, Page8 No failure during test Hours
20 Peel Decohesion Test for ISO 13954 Peel test for socket
Electro fusion Assemblies assemblies
21 Crushing Decohesion Test for ISO 13955 Crushing test for socket
Electro fusion Assemblies saddle assemblies
29 Dgcohesmn Test for Saddle 1SO 13956 By tear test
Joints
23 | mpactResistance of Tapping | 15501 3 page17 No failure, no leaks
Tees
24 Assembled Joints - Bending Test | ISO 3503 Test of leakproofness
25 Assembled Joints - Pull Out Test | ISO 3501 Test of resistance
26 Marking (Pipe Identification) DIN 8074, Pagel7 Marked indelibly
27 Marking (Min. Marking Fittings) | EN 12201-3,Table7,Page18 | Min. marking-fittings
28 Min. Marking - Label (Fittings) EN 12201-3,11.3, Page 18 Label of fittings
Table 8, Page 19
. Contract Specs. Part4, Sect.
28b ISO/BS Certified Manufacturer 4.02.4, Page 120
29 Effect on Water BS 6920/ANSI Standard WRAS/NSF
No CHARACTERISTIC METHOD DESCRIPTION




22

Notel: Manufacturer is required to attach Standards adopted
and Test Reports of the Product.

Note2: Normative References (Abbreviation)

SASO - Saudi Arabian Standards Organization

DIN - Deutsches Institute for Normung (German Standard)

EN - Europaische Norm (European Standard)

ISO - International Organization for Standardization

BS - British Standard

WRAS - Water Regulations Advisory Scheme
NSF - National Science Foundation

ANSI - American National Standards Institute

Oxidation ISO 4427-1, Tablel, _ ) . .
30 Induction Time Page7 >=20min. @ 200'C min.

Compound ISO 4427-1, Tablel, , A
31 Density Page7 Test temperature 23'C kg/m"3
3 | Carbon Black 1504427,Page3 (2.25+-0.25)% by mass %

Content
33 | Carbon Black 1504427, Page3 Grade 3

Dispersion

MFR (Melt Flow ISO 4427-1, Tablel, , .
34 Rate) Page7 190'C/ 5.0kg. g/10min
35 Water Content :DSaOg:;127-1, Tablel, Water content in the mg/kg

. ISO 4427-1, Tablel,
36 Volatile Content PSaoge7 able compound as granules mg/kg
37 Effect on Water BS 6920/ANS| WRAS/NSF
Standard
(5-7) i Jsaad)

GRP (il e (gya .l i) —




YTV PN | NEHE Hlady) g5
J\.ﬁa‘){\
ASTM D3517,Section6.1,p3 33yaall cpalli| Visual Test Gypadl Hlond
ASTM D3517,Sect.6.6,Table8,p.7 23l e | Hoop tensile strength il .l gdal) 4.l
Techl. Specs.Sect.C.8,p128 Jraaill leas | Stiffness B VORI RN
ASTM D3517,Sect.6.2.2,p3 i slai|  Dimensions Ala]
ASTM D3517,Sect.6.4.1,p4 .. : R -
Table 5, page6 el Hlean Hydrostatic test (S0l g )1l
(5-8) a8 dsaall
GLASS-FIBER REINFORCED PIPES (GRP) and Fittings
No CHARACTERISTIC METHOD DESCRIPTION UN
1 Visual Inspection ASTM D3517,Section6.1,p3 Workmanship m
) Diameter ASTM D3517,Sect.6.2.1,p3 Nominal Inside Diameter
amete Table 2 or Table3, p4&p5 sand Tolerances
3 | Length ASTM D3517,Sect.6.2.2,p3 Nominal Lengths n
The average wall thickness of
4 | Wall Thickness ASTM D3517,Sect.6.2.3,p3 the pipe shall not be less than
the nominal wall thickness.
ASTM D3517,Sect.6.3,p3 :
5 | Soundness Table 4, page6 Hydrostatic leak tests kA
6 | Hardness ASTM D2583 Malt's surface hardness 9
7 | Stiffness Techl. Specs.Sect.C.8,p128 Pressure class 6kg/cm2 | N/nj
g |Long-Term ASTM D3517,Sect.6.4.1,p4 | Hydrostatic pressure KH
Hydrostatic Pressure | Table 5, page6 at 50 years
Hoop-Tensile ASTM : .
9 Strength D3517 Sect.6.6, Table8,p.7 Pipe hoop-tensile strength | kN
Ignition loss of a cured
10 | Loss of Ignition ASTM D2584 reinforced resin sample 9
No CHARACTERISTIC METHOD DESCRIPTION

/|
)
)
/|
/|




UNI

11

Longitudinal Tensile

ASTMD3517,Sec.6.8.2,Tab.10,p.9

Tensile strength of pipe wall

KN/

Strength
1 Strain Corrosion ASTM D 3681/BS 5480 Strain corrosion value o
Resistance (Techl.Specs.C.8,Page 128) | @50 years °
13 %2;;;2?(?nmar ASTM D4161,Fig.2, page3 Allowable angular deflection Degr
14 | Rubber Rings ISO 4633/BS EN 681-2 Techl. Specs.Sect.D9,p129
15 Lm.er Inner Surface- Techl. Specs.,Sec.D.4,p127 Liner in contact with liquid mm
Thickness
16 E;ﬁg&'ﬁésl—sayer' Techl. Specs.,Sec.C.5,p128 | Exterior layer min. thickness | mm
17 | Effect on Water BS 6920/ANSI Standard WRAS/NSF
18 ISO/BS Certified Contract Specs. Part4,
Manufacturer Sect. 4.02.4,H.1, Page 120
19 | Glass
20 Resin All resins shall be tested
to ASTM C581
1_9a.) For I nternal (According to Contract
Liner-Resin
(High grade polyester
resin (Vinyl ester)) Specification, Part 4,
type.
19b.) For Exterior Section 4.03.1,D.7, Page
Layer and Structural 128)
Wall - Resin
(High grade isophthalic
polyester resin)
21 | Catalyst
22 | Sand
23 | Accelerator
24 | Effect on W ater BS 6920/ANSI Standard WRAS/NSF

(5-9) i Jsaal

otel: The Manufacturer shall provide information on the General Designation
equirements for Fiberglass Pressure Pipe. (ASTM D3517, Tablel, page2)

ote2: Given value of Stiffness and Pressure Class from Technical Specification,
pctionD.9,pagel?2 Stiffness, Minimum = 5,000N/m2 x (0.001kPa/IN/m2)

=5Kpa(minimum) and

ressure Class = 6kg/cm2x(14.2233Psi/1kg/cm2) = 85.33Psi

2Product

3: Manufacturer is required to attach Standards adopted and Test Reports of the

EE




Note4: No dark pigments shall be used in the pipes or fittings.(Techl. Specs.,C.6, Page 128)

Note5: Normative References (Abbreviation)

ASTM - American Society for Testing and Materials
ISO - International Organization for Standardization
BS EN - British Standard / European Standard

EN - Europaische Norm (European Standard)
WRAS - Water Regulations Advisory Scheme

NSF - National Science Foundation

ANSI - American National Standards Institute

UPVC cladlll sl e (gyas ) clylaay) -

Aialsall BEEC{IAINE A Jlaay) g5

DIN 8062,Clause4,page4 3mall el | Visual inspection radl s

ASTM D256 J& 5| Impact strength axall daj

ASTM D635 Alb| - Oven test daiipe 3)la Ao L

DIN8062,Clause2,Tab3 ki slaly|  Dimensions KN

DIN 8062, Table5,page6 oeld e Hydrostatic test Sl g yuell Hlas

(5-10) o Js2al)

@..4]\ 3 pall g_mh\ : i.u\.a
25 (D.1) el paall sl e laay) -




obaad) IS L o WS
GRP il e syl - o

ddialgal) shal 44l LB e
Jkasy)
ASTM D3517,Section6.1,p3 3ynall (p2ll| Visual Test Grall Lo
ASTM D3517,Sect.6.6,Table8,p.7 23l e | Axial tensile strengthaill 44 ghallda 5la
Techl. Specs.Sect.C.8,p128 Jraaill jleas | Stiffness ADlall o 35l
ASTM D3517,Sect.6.2.2,p3 ok alaly Dimensions ala]
ﬁi;gs?igézgeaﬁ"l'l’pd' oald lean Hydrostatic test  Saliug gl HLas)

(5-11) p8 Jsaal

GLASS-FIBER REINFORCED PIPES (GRP) and Fittings
Glass-Fiber Reinforced Pipe (Diameter 700mm to 1000mm )

No CHARACTERISTIC

METHOD

DESCRIPTION

UN

1 | Visual Inspection

ASTM D3517,Section6.1,p3

Workmanship

2 Diameter

ASTM D3517,Sect.6.2.1,p3
Table 2 or Table3, p4&p5

Nominal Inside Diameter
sand Tolerances

3 | Length

ASTM D3517,Sect.6.2.2,p3

Nominal Lengths

4 | Wall Thickness

ASTM D3517,Sect.6.2.3,p3

The average wall thickness of
the pipe shall not be less than
the nominal wall thickness.

5 | Soundness

ASTM D3517,Sect.6.3,p3
Table 4, page6

Hydrostatic leak tests

kH

6 | Hardness

ASTM D2583

Malt's surface hardness

7 | Stiffness

Techl. Specs.Sect.C.8,p128

Pressure class 6kg/cm2

N/

Long-Term Hydrostatic

8 ASTM D3517,Sect.6.4.1,p4 | Hydrostatic pressure kH
Pressure Table 5, page6 at 50 years
9 | Hoop-Tensile Strength ASTM Pipe hoop- strength kN

D3517,Sect.6.6,Table8,p.7

10 | Loss of Ignition

ASTM D2584

Ignition loss of a cured
reinforced resin sample

26




No CHARACTERISTIC METHOD DESCRIPTION UNIT
11 | Longitudinal Tensile ASTMD3517,Sec.6.8.2,Tab.10,p.9 | Tensile strength of pipe wall | kN/m
Strength
12 Strain Corrosion ASTM D 3681/BS 5480 Strain corrosion value o
Resistance (Techl.Specs.C.8,Page 129) | @50 years °
13 %cgﬂéé?ognu'ar ASTM D4161,Fig.2, page3 Allowable angular deflection | Degr
. Techl.
14 | Rubber Rings ISO 4633/BS EN 681-2 Specs.Sect.D9,p129
15 Lm_er Inner Surface- Techl. Specs.,Sec.D.4,p127 Liner in contact with liquid mm
Thickness
16 EX’FGFIOI‘ Layer- Techl. Specs.,Sec.C.5,p128 Exterior layer min. thickness | mm
Thickness
17 ISO/BS Certified Contract Specs. Part4,
18| Glass
Resin All resins shall be tested
to ASTM C581
19a.) For Internal
Liner-Resin (According to Contract
(High grade polyester L
. . Specification, Part 4,
resin (Vinyl ester))
19 type.
19b.) For Exterior
Layer and Structural | section 4.03.1,D.7, Page
Wall - Resin 128)
(High grade isophthalic
polyester resin)

(5-12) s, Jsaall

Notel: The Manufacturer shall provide information on the General Designation Requirements
for Fiberglass Pressure Pipe. (ASTM D3517, Tablel, page2)
Note2: Given value of Stiffness and Pressure Class from Technical Specification,
SectionD.9,pagel2 Stiffness, Minimum = 5,000N/m2 x (0.001kPa/1N/m2) =5Kpa(minimum)
and Pressure Class = 6kg/cm2x(14.2233Psi/1kg/cm2) = 85.33Psi

Note3: Manufacturer is required to attach Standards adopted and Test Reports of the Product

@No dark pigments shall be used in the pipes or fittings.(Tech'l. Specs.,C.6, Page 128)
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ASTM - American Society for Testing and Materials

SO - International Organization for Standardization
BS EN - British Standard / European Standard

EN - Europaische Norm (European Standard)

za el LAl il e gt Al @l a2
S o Aaa el A sl i) e et el g ciliial sall aal

Ayl BEECIINETIE P

SASO 235/GS 584, pagel saall (pally | Visual inspection (g padl laaY!

BS EN295-1,Clause2.12.1,p7 2l jleas | Axial tensile strength  aall 3l da slial)

SASO 236/GS 583, 5.9, page4 w=a leas| Hydrostatic test  Silivg yuedhlaay)

(5-13) d, Jsaall
( Visual Inspection ) s redl (iaill - ]
(SASO 235/GS 584, pagel )i seadl Gl cilioal sall 1 4
il g ac b Dl oo JAl 5 il ) & 685 o oy 583 sall 5 Ganlaall
LAY Aaal gl gl g o) sell ey yiall g g8l e A
( Axial Tensile Strength ) 2401 43 shall 4. jlaall - 2
S A enll (2e 8 AilaasSl) e liil] da glia a5 AilasS) da slial
(BS EN295-1,Clause2.12.1,p7) diwal sall lasha & 5 daa all 45 jladll

28 ( Hydrostatic Test)  oSoliugnell jliayl -3




(e 0605 50602 G laall 494 & K3 5) alal A1 o Led Aaa 3l 4 A8 (ol
5 Aaa el 4 laal QlY) o glasd Salin g yaed) HLESY) clel ya) AN daial sall 2aa3
(SASO 236/GS 583, 5.9, page4)

Clay pipe
No CHARACTERISTIC METHOD DESCRIPTION UNIT
1 | Visual Inspection SASO 235/GS 584, pagel Appearance Test
Dimensions
Measurement
2.a) Length BS EN295-1, Table2, page6 | -cnéth of pipesand
-a) Leng -4, 1ables, page tolerance mm
2
) Diameter and
2.b) Diameter SASO 236/GS 583, Table2,page3 mm
tolerance
2.c) Wall Thickness SASO 236/GS 583 Table2,page3 | | lckness and mm
tolerance
2.d) Depth of Socket SASO 236/GS 583,Table2,page3 Depth and tolerance mm
3 Minimum Bore SASO 236/GS 583,Table2,page3 Min. permissible bore mm
4 | Squareness of Ends BS EN295-1,Clause2.4, page6 Erf:j’;at'on N Pipe mm
Deviation from . .
5 ) SASO 236/GS 583, 5.6, page4 | Straightness of pipe mm/m
Straightness
Tolerance of Degree
6 | Angle of Curvature and | BS EN295-1,Clause2.7,page6 g
curvatures Degree
Branch Angle of Tol f h Degree
7 1 ANg BS EN295-1,Clause2.8,pages | |0 ¢ ance of branc &
Junctions angle Degree
8 | Crushing Strength SASO 236/GS 583, 5.8, page4 | Strength of pipe kN/m
Bending Moment i
aing BS EN295-1, Table6, page7 | Conding momentof |\ /o
9 Resistance pipe

29




NO CHARACTERISTIC METHOD DESCRIPTION UNIT
Bond Strength of Mini bendine tensil
1o | Adhesive used BS EN295-1,Clause2.12.1,p7 M;:'Tt‘:;“ngtehna;:egr ensti® | N/mmn
ixi i BS EN295-1 2.12.2 | A
for fixing fired clay parts | BS EN295-1,Clause 7 immersion N/mm
together
11 | Fatigue Strength under | BS EN295-1,Clause2.13,p8 Eeaséztance to pulsating
Pulsating Load
Water tightness of i itti
12 | . g BS EN295-1,Clause2.14, pg | - Pe & fittings pressure of 1 /)
Pipes 50 kPa
13 | Abrasion Resistance BS EN295-1,Clause2.17,p8 | ' 'P® & fittings resistant to
abrasion
14 | Air tightness BS EN295-1,C 2.18,T 7, p8 For pipes, bends and fittings | Minute
15 | Acids Resistance SASO 235/GS 584, page3-4 | Pipe & fittings-acids test
Water tightness of
16 . 8 BS EN295-1,C3.2.1,pagel0 Internal pressure for joints
Joints
17 | Angular Deflection BS EN295-1,C3.3,T10, p10 | Joint assembly - deflection mm
18 | Shear Resistance BS EN295-1,Clause3.4, p10 | Short term shear resistance | Minute
Joint assembly - shear load | test Month;
and creep. Long term shear Month
19 . .
Chemical and Physical , _
: BS EN295-1, 3.7.2, pagel3 Chemical Resistance Index CR
Resistance
No CHARACTERISTIC METHOD DESCRIPTION UNIT




to Effluent - Jointing

(CR) for jointing material
a.) Sulfuric acid solution,

Materials BS EN 295-3, Clause22 (H2504) Index
, , BS EN295-1, 3.7.1, page13 | b.) Nictric acid solution,
- Joint Assemblies P
BS EN 295-3, Clause20 (HNO3)
Shall be tested using all c.) Sodium hydroxide
the tests solution specified | go|ytion (NaOH)
d.) Sodium hypochlorite
solution, (NaOCl)
40] Pon.urethane BS EN295-1, Table8, page9 | Shall meet the requirements
Sealing Elements
1 Water Absorption E:S:%/GS >83,5.7, Pipe absorption of H20 %
») Hydrostatic SASO 236/GS 583, 5.9, Internal hydrostatic pressure Minute
Pressure page4
p3 Marking SASO 236/GS 583, 6, page5 | Marked on pipes information
ISO/BS Certified Contract Specs. Part4,
p 4 Manufacturer Sect. 4.02.4,H.1, Page 120 | Loss on Ignition %
Clay ASTM D7348-08el
25.a) Red Clay ASTM C136 Sieve Analysis of fine %
ASTM D790 Bending Strength
25 25.b) White Clay ASTM D7348-08el Loss on Ignition %
ASTM C136 Sieve Analysis of fine %
ASTM D790 Bending Strength

(5-14) &8, Jsaal

Notel: Manufacturer is required to attach Standards adopted and Test Reports of the Product.
Note2: For Description of Vitrified Clay Pipe, refer to Contract Specification for Sewer Network,

Part4, Section 4.03.1,C.

Note3: Required method of testing for pipes and fittings at factory to assure, there will be no difference

of invert level for adjacent

pipes and fittings when these are installed.
adjacent pipes and fittings when these are installed.
Note4: Normative References (Abbreviation)
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Lialyal SEAYY e diphe LAY g5
ASTM C76M, Sect. 14, pagell 33yaall (allh|  Visual inspection graall HLEAY
ASTM C76M, Sect.11.9,p.9 sball jee Hlgay|  Water absorption sluall aliaial L
ASTM C76M, Table5, page7 Jwaill Hlea| Crushing strength anigill [3and) i
ASTMC76M,Tables5, page7 W shl|  Dimensions Al
ASTM C443M,Sect.10.1 oald Sleas|  Hydrostatic test  Siltig ned) Laa)
ASTM C497M, Section 13 ol e | Joint tightness clagll oy ae )l

(5-15) ab, Jsaal

R C C Pipe (Class V)
REINFORCED CEMENT CONCRETE PIPE (Diameter => 1000mm)

CHARACTERISTIC
No

METHOD

DESCRIPTION

UN

1.a) Visual Inspection

ASTM C76M, Sect. 14,
pagell

Product Inspection

1.b) Product Marking

ASTM C76M, Sect. 16,
pagell

Legibly marked on each
section of pipe

2 | Design Requirements

ASTMC76M,Tablesb,
page7

Class V for wall thickness
and steel reinforcement.

Assembled Joints

ASTM C443M,Sect.10.1,Page3(Assembled joints shall

pass the test for 24 hours)

kP

Hydrostatic Pressure
3 | Test of Rubber Gasket

ASTM C443M,Sect.10.1.1,Page3(Pipes in straight

alignment for 10 minutes)

kP

ASTM C443M,Sect.10.1.2,Page3(Pipes in max.
depletion position for 10 minutes)

kP
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Rubber Gasket-

ASTM C443, Section6, Page 2

The compound contain not less than 50% oil resistant polymer

with the following:

Tensile Strength . .. ............

MP

Elongation @ Break . ...........

%

Shore Durometer Hardness . . . . ..

Durometer Aging .. ............

Compression Set, % (22h @ 70'C)

%

4 Oil Resistant Accelerated Aging (96h @ 70'C):
Decrease in Tensile Strength of Original %
Decrease in Elongation of Original: %
Liquid Immersion (max % volume change):
Oil, ASTM #3 (70h @ 100'C) %
Water (48h @ 70'C) : %
Ozone Resistance, 72h Exposure in 50'C
PPMM Ozone Concentration @ 40'C
5.a)Gasket ASTM C497M,Sect.12,page9 The Manufacturer shall
L. bricant- ASTM C443M,Sect.3,page3 furnish Certification that
u .(.:a . the lubricant conforms to alll
5 Certification test requirements.
5.b)Gasket ASTMCA497M,Sect.12,page9 The required information
Lubricant - ASTM C443M,Sect.3,page3 shall be clearly mark on each
Marking container of lubricant.
6 External Load( 3 | ASTM C76M, Table5, page7 D-load to produce 0.3mm crack |/
Edge Bearing) | ASTM C497M, Sect4, pagel D-load to produce ultimate load n
7 | Joint Shear ASTM C497M, Section 13 | -oad testfornolesshant -y,
g | Cylinder ASTM C497M, Section 11 Cylinder Strength Test kP
Strength ASTM C76M, Table5, page? Mpa 9 ' )
9 | Core Strength ASTM C497M, Section 6 Core Strength Test
10 X\E)astce)rrption ASTM C76M, Sect.11.9,p.9 Method A & B %
11 | Alkalinity ASTM C497M, Sect.14, p.11 Alkalinity of Concrete Mixture | pH
12 Internal Lining Technical Specs. for Sewer Pipes shall be HDPE lined in -
(HDPE) Network, page 121 the Factory.
. Technical Specs. for Sewer Physical Characteristics of
13 | HDPE Liner Network, page 162 HDPE Liners
External Coating | COntract Specs. Part4, Sect. | Minimum Dry Film Thickness
14 Bitamen) 914.02.4,H.1, Page - DFT micr
120Network, page 130
15 :\?gl?ficct:uerrgrﬁed Contract Specs. Part4, Sect. 4.02.4,H.1, Page 120

>

(5-16) a2 Jsaadl




Notel: Manufacturer is required to attach Standards adopted and Test Reports

of the Product

Note2: Cement shall be Sulphate Resistant Cement, Type
Note3: Reinforcing Steel Bars (High Tensile Steel) conforming to ASTM A615,

Grade 60

Note4: Normative References (Abbreviation)
ISO - International Organization for Standardization
ASTM - American Society for Testing and Materials

BS - British Standard

EN - Europaische Norm (European Standard)

UPVC Lﬁ‘f;“‘)\_.d‘ L.ﬁ.j.\\_ﬁ LA‘; Lﬁ‘);z (.;d‘ Q‘JL}:\.AY\ =0

dialgall

DYl eha) 44k

Jkaa) g

DIN 8062,Clause4,page4

33l el | Visual inspection

gl Lo

ASTM D256

Jall jess| Impact strength

(';JAAS\ :\.AJ

ASTM D635

¥l | Oven test

‘“—‘“)A ‘E)\JA 6&:‘ JL‘-‘

DIN8062,Clause2,Tab3

sl Dimensions

Al

DIN 8062, Table5,page6

o= Jlgs | Hydrostatic test Sl jnel) Hlas

(5-17) a8 Jsaadl

uPVC (Unplasticized Polyvinyl Chloride) Pipes and Fittings

No CHARACTERISTIC

METHOD

DESCRIPTION

UN

1 | Visual Inspection

DIN 8062,Clause4,page4

Appearance & Marking

2 | Designation of Pipes

DIN8062,Clause2,Tabl,p2

Pipe series & thickness

mn

Outside Dia.-Limit

3 I DIN8062,Clause2,Tab2,p3 Mean outside diameter mn
Deviation

4 Wa”. T.hICkneSS_LImIt DIN8062,Clause2,Tab3,p4 | Mean pipe wall thickness mn
Deviation

5 | Length-Limit Deviation

DIN8062,Clause3,Tab4,p4

Mean pipe length

mn
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No CHARACTERISTIC METHOD DESCRIPTION N
. Permissible working
6 | Working Pressure DIN 8062, Table5,page6 oressures for pipes Ba
. . o Ratio of weight of a

7 | Specific Gravity ASTM D792 volume glcm

8 | Water Absorption ASTM D570 Pipe absorption of water | mg/c

9 | Hardness @73'F ASTM D2240 Mat'l surface hardness Durom

10 17'§Ir|1:3||e Strength @ ASTM D638 Pipe tensile strength ps

11 | Bending Strength ASTM D790 Bending strength of pipe S

12 Com!oresswe Strength ASTM D695 Properties of plastic pS
@73F

13 | Modulus of Elasticity ASTM D747 Bending modulus of pipe ps

14 | Impact Strength ASTM D256 Impact resistance of pipe Ft.l

15 | Flame Resistance ASTM D635 Rate and time of burning -

16 | Dielectric Strength ASTM D147 Pipe to resist current Volts
Dielectric Constant Determination of

17 60Hz @30'F ASTM D150 relativepermittivity of pipe o

18 | Poisson's Ratio -—-- Isotropic Elasticity mn

19 | ISO/BS Certified Contract Specs. Part4, Sect. 4.02.4,H.1, Page 120 | mn
Manufacturer

(5-17) &8, sl
Notel: Pipes and fittings shall never be stacked in large piles or under direct
sunlight to avoid ultraviolet degradation according to Contract
Specification - Part4, Section 4.02.4, C.3, page 117
Note2: Manufacturer is required to attach Standards adopted and Test Reports
of the Product
Note3: The Manufacturer shall provide list of chemicals that the pipes and
(fittings can resist (Chemical Resistance
(Note4: Normative References (Abbreviation
ASTM - American Society for Testing and Materials
(DIN - Deutsches Institute for Normung (German Standard
BS - British Standard
ISO - International Organization for Standardization
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