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Abstract High-strength plastic water supply pipe evaluation method was evaluated in this study. Up to date, high strength
water supply pipes that we install are mostly ductile cast iron pipes. Sometimes, a few PVC pipes are installed. Metal
pipes have rust problem on the surface, causing serious damage to metal pipes and reducing the expected life span
of water piping system. Nowadays, depending on technology development, some companies have improved properties
of general PVC pipe performance with remarkable properties that exceed KS and ASTM standard. Here, we suggest
a new method of performance evaluation for high-strength water plastic pipes.
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7MYy pressure test)

AWWA : "] 2] 5 A 8§ 3] (Amercian water works Pa Db SS9 2~Z(Pascal)
association) PVC  : EZ 3] (Polyvinyl chloride)

ASTM : W] 5~X= 3 3] (Amercian society for test materials) PVC-C : Cholorinated polyvinyl chloride

HIVP : Y57 #High impact vinyl pressure) PVC-M : Modified polyvinyl chloride

DIN 5% ¥% 124 (Deutsche industrie normen) PVC-O : Oriented polyvinyl chloride

ISO : A %3} 7] 9-(International standardiza- PVC-U : Unplasticized polyvinyl chloride
tion organization) TIR %k A& (True impact)

LPL » ZF A o5 7] (Lower prediction limit) TS CEE A3 o] S-¥(Taper size pipe)

LTHS : 7] W<t H71 A8 (Long term hydrostatic VP : 42 ¥H(Vinyl pressure)
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Table 1 Requirement for plastic water pipe

characteristic Requirement

Pipe classification symbol

Tensile strength At 23:C tensile strength < 45 MPa VP
At 23°C tensile strength < 43 MPa HIVP
Flattering test No crack, burst and cavity VP, HIVP
Impact resistance No failure during test HIVP
Vicat softening temperature 76:C VP, VP
80C IWVP
Thermal cycling creep test No crack and burst VP, HIVP, IWVP
Opacity Visible ray transmissivity 0.2% < VP, IWVP
Outside impact strength At 0C TIR 10% < IWVP
Table 2 Types of PVC pipes
Types PVC-U PVC-C PVC-M PVC-O
Designation Unplasticizeq polyvinyl Cholorinated. polyvinyl Modified pplyvinyl Oriented pglyvinyl
chloride chloride chloride chloride
Standards e RSN ASINZS 4765 AWWA €909
Application Potable water Hot- dzil;lt(rlibc:l)tli((i);water Pressure water “ﬁ;g;ix:gtewvﬁgr’

Table 3 PVC pipe class requirement

Cell Limits
No. P t it
° roperty and Uni 0 1 2 3 4 5 6 7 8 9 10
: un- poly Chlorinated poly  vinyl
! Base resin specified (vinylchloridehomo-polymer)  (vinylchloride) — co-polymer
Impact resistance un-
2 (min : J/m of notch) specified < 347 347 80.1  266.9 533.8 800.7
Tensile strength un-
3 (min : MPa) specified < 345 34.5 41.4 483 552
4 Modulus of _elast1c1ty in tension  un- < 1930 1930 2206 2482 2758 3034
(min : MPa) specified
Deflection temperature under load un-
5 (min : 1.82 MPaC) specified < 55 55 60 70 80 90 100 110 120 130
Flammability A A A A A A A A A A A
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Table 4 PVC pipe pressure condition(kPa)
DR Pressure class Sustained-test pressure Burst-test pressure Hydrostatic-Test Pressure
25 1,140 2,420 3,690 2,280
18 1,620 3,450 5,210 3,240
14 2,100 4,490 6,300 4,210
Table 5 PVC pipe condition for temperature. years of service and diameter 54
Pipe series S
63 25 20 16.7 12.5 10 8 6,3 5 4
Tempcerature Years. of Standard dimension ratio
C service
127 51 41 34,4 26 21 17 13,6 11 9
Allowable working pressurea bar
5 2, 1 5,2 6,5 7, 8 10, 4 13, 0 16, 3 20, 9 26, 0 32, 8
10 2,0 5,1 6, 4 7, 6 10, 2 12, 7 15, 9 20, 4 25, 4 32, 0
10 25 2,0 4,9 6, 2 7, 4 9,9 12, 3 15, 4 19, 7 24, 6 30, 9
50 1,9 4, 8 6,0 7,2 9,6 12, 0 15, 1 19, 3 24, 0 30, 2
100 1,9 4,7 5,9 7, 1 9, 4 11, 8 14, 7 18, 8 23,5 29, 5
5 1,7 4, 4 55 6, 6 8, 8 11, 0 13, 7 17, 5 21, 9 27,5
10 1, 7 4,3 5,3 6, 4 8,5 10, 7 13, 4 17, 1 21, 3 26, 8
20 25 1, 6 4, 1 5,1 6, 2 8, 2 10, 3 12, 9 16, 4 20, 5 25, 8
50 1, 6 4,0 5,0 6, 0 8, 0 10, 0 12, 5 16, 0 20, 0 25,0
100 1,5 3,9 4,9 5,8 7, 8 9,7 12, 2 15, 6 19, 4 24, 4
5 1, 4 3,5 4, 4 5,3 7, 1 8, 8 11, 1 14, 1 17, 6 22, 2
30 10 1, 4 3, 4 4,3 5,1 6, 8 8, 6 10, 7 13, 7 17, 1 21, 5
25 1, 3 3,3 4, 1 4,9 6, 6 8, 2 10, 3 13, 2 16, 4 20, 7
50 1,3 3,2 4,0 4, 8 6, 4 8, 0 10, 0 12, 7 15, 9 20, 0
5 1, 1 2,7 3, 4 4, 1 5, 4 6, 8 8,5 10, 8 13, 5 17, 0
10 10 1,0 2,6 3,3 3,9 52 6,5 8, 2 10, 4 13, 0 16, 4
25 1, O 2,5 3,1 3,7 5,0 6, 2 7, 8 9,9 12, 4 15, 6
50 2, 4 3,0 3,6 4, 8 6, 0 7,5 9, 6 12, 0 15, 1
5 1,9 2, 4 2,9 3,8 4, 8 6,0 7, 6 9,5 12, 0
50 10 1, 8 2,3 2,7 3,6 4, 6 5,7 7, 3 9, 1 11, 5
25 1, 7 2,2 2,6 3,5 4,3 5, 4 6, 9 8, 6 10, 9
5 1, 2 1,5 1, 8 2, 4 3,0 3,8 4, 8 6, 0 7,5
60 10 I, 1 1, 4 1, 7 2,3 2,8 3,6 4,5 5,7 7, 1
25 I, 1 1, 3 1, 6 2,1 2,6 3,3 4,2 5,3 6, 6
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HPZ2A)E 3u) o]4+e] Aol T uPZAE 315 mm o)A o] 1,000 mm o] o= itk Al Hx)
31269 7)ol o8] 2=, b, Al 2A 58 AAEE A2 dE 13 =8 pvedel tis)
1167-1%01 4 A A8 500 7] 222l (25 MPa)T 1004 7] 33H21(24.32 MPa)oll idle] A @A E nlgoz &
of &4 3, ég)iaﬂéﬂ%(um)% 501 7] 25.55 MPa, 100 7]5= 24.76 MPa® Uls=¢tel] tisk 100d FHS
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sto] Zof] Fhal| A= oA e FHAE HAA57] A AP oRA 1] ASTM DIT85 2 AWWA
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Fig. 1 100 years prediction test of high strength water pipe.
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Fig. 2 Resuet of drop impact test. Fig. 3 Resuet of outside impact strength.

3.3 m=Zhmt | 2t A

ot

EF 2 AgE ol B2 JRaTe] 9 & s gdte FAGINND L FHSAL” w2 &7
7] = 3

s
TFA 1 ASTM D1785, AWWA €900l 4 A A g+ 53] ¢F&d 73 % e 4GRS &
Ay, 1735 Ao JyAdHAEE 1,065 kPa® 1= 7]=<l 710 kPa, 755 kPaoll 4|3l 40% o] 73t
A E T EH e o= RIS
4. &2 E

FEE IS0 1167-1914 AA e 71520 o]5te] A7)

2 S ASTM, AWWA 7]=tiH] 2uf o]g2] ek A, A L.

qes Q5T o] PVC =] TAES sjdsta 3 £y A4 AERErt Y B2
= = 3

oo 2 of
o k1 2 1o o

References

1. Alexandre, K. S., Covas, D. I, and Reis, L. F., 2008, Analysis of PVC Pipe-Wall Viscoelasticity during Water
Hammer, Journal of Hydraulic Engineering, Vol. 134, No. 9.

2. ASTM(American Society for Testing and Materials), 2011, Standard Specification for Rigid Poly(Vinyl Chloride)
(PVC) Compounds and Chlorinated Poly(Vinyl Chloride)(CPVC) Compounds(ASTM D1784).

3. ASTM(American Society for Testing and Materials), 2015, Standard Classification for Chemical Resistance of Poly
(Vinyl Chloride)(PVC) Homopolymer and Copolymer Compounds and Chlorinated Poly(Vinyl Chloride)(CPVC)
Compounds(ASTM D 5260).

4. AWWA(American Water Works Association), 2007, Polyvinyl Chloride(PVC) Pressure Pipe and Fabricated Fittings,
4IN. Through 12 In.(100mm Through 300mm), for Water Transmission and Distribution).

5. ISO(International Organization for Standardization), Pipes and fittings made of unplasticized poly(vinylchloride)
(PVC-U) for water supply-Specifications-Part 1.

48 (© SAREK



6. DIN(Deutsches Institut fur Normung e. V, Unplasticized polyvinyl chloride(PVC-U) pipes-Dimensions(DIN 8062),
2009.

7. Burn, S., Davis, P., and Schiller, T., 2005, Long-term performance prediction for PVC pipes, AWWA Research
Foundation.

8. Lee, H. D., Kwak, P. J,, and Lee, J. Y., 2010, Evaluating Durability and Burying Characteristic of PVC pipe,
Materials Science Forum, Vol. 658, pp. 224-227.

9. Ahn, J. C,, Lee, S. W., and Koo, J. Y., 2005, Predicting water pipe breaks using neural network, Water Science
and Technology : Water Supply, Vol. 5, No. 3-4, pp. 159-172.

(© SAREK 49



