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[TpBara paboTa 3a koja Tpeba f1a ce Bo-
JI CMETKa Kora ce 300pyBa 3a KaHaIH3aIlHOHH
LIEBKU € pa3jiukaTa Mely TBPAUTE U €JIacTH-
yHuTe LeBkU. Kako TBpau ce neduHupaar
OHME LIEBKH 4H] ILITO 00EM HE MOXKeE J1a [TO/IHE-
C€ XOPU30HTAJIHU U BEPTUKAJIHU JlehopMaluu
0e3 1a ce omTeTy LeBkara. Kako TBpau 1ieBKu
ce cMeTaaT OHue Kaj Kou aedopmarijara o
0.1% mnpenusBuKyBa OIUTETYBAHE M KakKo
MOy TBPAM IIEBKUTE KoM mpudakaar aedop-
Mmanuja 110 0.3%.

Bo cnpoTtuBHO, KaKo e1acTUYHU LEB-
KU C€ OJJpEICHU OHME [IEBKHU Kaj KOW HAJBOPE-
IIIHOTO ONTEpPEeTyBamke MOXE Ja MpelIu3BHUKa
npoMeHu Bo ¢opmara Ha o6emot >3% 0e3 1a
NPUYNHN HUKaKBa 1mTeTa. KpaTkoBpemeHara
U JI0JITOBpeMeHara ieopmariyja Moxe 1a 10-
CTHTHE BHCOKM BPEIHOCTH KOHM BIIMjaaT Ha
MpaBUJIHATA YIIOTpeOa Ha IIeBKUTE O€3 BUIJIH-
BU OLITETYBara Ha HUBHATA CTPYKTypa WIH
3HAIM Ha pacrarame

Bo TBpauTe LeBKM craraar: LIeMeHT-
HH, apMHUPaH [IEMEHT, JIEaHO KeJe30, Kepamu-
Ka, JTOJICKa €JIACTHYHUTE IICBKU CE BOIIABHO
O] IUTACTUYHA MaTepHja.

EnactTuyHOCT MK 1o7j00p0 COBUTIIH-
BOCT, BO OIHOC Ha 00EMOT 3aBHUCH Ol BpeJ-
HOCTa Ha OTIIOPHOCT Ha HECTUCIIMBOCT HAa I1e-
BKaTa O] HAJIBOPEIITHH OTITOBAPYBaba.

HectucnauBocra o o6em e napamerap
KOj TH KapakTepusupa (IeKCUOUITHUTE HEBKU
¥ KaKO TOj 3aBUCH O] TEOMETPHUCKHTE MOaTO-
1 (TOYKa Ha MHEpIMja Ha SHJIOT Ha [IEBKaTa)
U O] KAPaKTEPUCTUKUTE HAa MAaTePHjaJIoT (MO-
JyJI0T Ha €JITaCTUYHOCT) Taa e nepuHupana re-
OMETPHUCKH 32 LIEBKH CO MOJH SHJ cO 100po
OJIpe/ICHU BPEIHOCTH Ha MOAYJIOT Ha €JIaCTH-
YHOCT.

TexHUYKH OTHOPHOCTA (HECTUCIIUBO-
cta) ce nepuHuUpa:

SN=E I/Dm3 Bo Pa
Kaje:
E =Mopyn Ha e1acTHYHOCT Ha MaTepHjasioT
Bo Pa
Dm =HoMuHaneH aujamerap, BO m
[ =MOMEHT Ha uHepIHja, Bo m*/m

Bo KOHTEKCT 3a KaHaTM3alUCKU 1IeB-
KM "eNacTUYHOCT" 3HAa4M UCKPUBYBame (CO-
BUTJIMBOCT) BO TpaBell Ha BEPTUKATHHUOT

The first concept to examine when
speaking of sewer pipes is the distinction
between rigid and flexible pipes. Rigid is
definition given to pipes whose
circumferential section cannot bear horizontal
or vertical deformation without suffering
damage. As rigid pipes are classified those in
which deformation of 0.1% causes damage
and semi-rigid those that bear deformations up
to0 3%.

Flexible pipes, instead, are those
which external stress can cause a change in the
circumferential section >3% but do not suffer
damage. Short or long term deformation can
reach high values which influence the correct
use of the pipe without apparent damage to its
structure or symptoms of collapse.

Rigid pipes are those in concrete,
asbestos cement, cast iron, vitrified clay, while
flexible pipes are those in plastic materials
generally.

Flexibility, or rather deformability, in
a circumferential sense depends on the Ring
Stiffness value.

Ring Stiffness is the parameter
characterizing flexible pipes and, since it
depends both on geometrical data (the wall's
inertia point) and material characteristics (mo-
dulus of elasticity) it is defined geometrically
for full-walled pipes with well-defined for the
modulus of elasticity and theoretically for
other types of pipe with a complex wall
structure or in composite materials.

In technical terms, Ring Stiffness until
now has been defined as:

SN=E I/Dm3 inPa

where:
E =modulus of material elasticity, in Pa
Dm=mean pipe diameter, inm
I=moment of inertia, in m*/m

When speaking of sewer pipes,
"flexible" means deformable in direction of
the vertical diameter. In evaluating the
"flexibility", the modulus of elasticity is of
major importance.

The value for the modulus of elasticity,
E, is much greater in the rigid pipes than in the
plastic flexible pipes.
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nujametap. Bo pa3BUTOKOT Ha KOHIENTOT
"emacTUYHOCT", KOC(PUIIMEHTOT MOAYN Ha
€JIaCTUYHOCT Ha MarepujajioT € oj rojema
BaXHOCT. PeoT Ha rojemuHa Ha Koeuiu-
SHTOT Ha eJacTHYHOCT E Kaj TBpIUTE IICBKHU €
MHOTY TIOTOJIEM OTKOJIKY Ka] IJIaCTHYHUTE
enactuuny nesku. Ha p. umame 2.5x10*Mpa
3a apmupan 1emenT; 3x10°Mpa 3a Geron,
5x10*Mpa 3a kepamuika, 10x10*Mpa 3a muenn
LIEBKU U 17x104Mpa 3a .o noneka 3a [1BIL]
cpenHHTe Bpenoctu ce 3.6x10°Mpa wu
1.0x10’ Mpaza XIIE.

Tpeba na ce uma Bo NpenBUJ J€Ka BO
MHOTY CJIy4ad BUCOKaTa BpeaHocT Ha E o3Ha-
yyBa "KpTOCT", aKO MaTepHjasioT Ha Imapaien-
HO BUCOKH BPEIHOCTH 32 OTIOP Ha yAap, Kako
onne mTo ru uma IIE. Btop Tepmun koj
BJIMjac Ha TBPJIMHATA € MOMEHTOT HAa HHEPII-
vja Ha suaot . 3a 1a ce mobue TBpAMHA Ha CO-
OZIBETHHOT 00€M Kaj IIEBKUTE CO HUCKHU BPE/I-
Hoctu Ha E Tpeba nma ce aejcTByBa Ha Mo-
MEHTOT Ha MHEpLIMja Kaj SUJOT Ha IIeBKaTa
I=s’/12 3Haun Bp3 AcOenuHara, t, peanaHara
WJTU TTPOU3BOIIHA (1M10100p0 nepuHupaHa Kako
"ekBUBaJIeHTHA'" 1eOeTHa).
I najuecto ce 3romemyBa co peOpacrara
MOBPILIKHA, CO IITO c€ N30erHyBa rojJemMHu Jie-
OenMHM a cO TOa M TOJIEMH TeKUHU U BUCOKH
TPOIIOLH.

3a npou3BOACTBO Ha "
neBkuTte, 3eMeHo e I 1E 80.
" " e cneuuuveH mpo-
¢un koj noara kako tTun b Bo npEH13476-1 u
npousNeryBa OJ HajHOBHUOT pas3Boj Ha
MIPOU3BOAHHUTE TOTOHHU.
[Tpodunor Ha pedpacrara ABOCIOjHA
n n

KOCKCTpyAupaHa IICBKa Ha
O ITOJIMETHUJICH € IIPUKAKaHa Ha CJIMKAaTa:

The value for asbestos cement is
2.5x10*Mpa, for concrete it is 3x10*Mpa, for
vitrified clay 5x10*Mpa and for ductile iron it
is 17x10* Mpa whilst for PVC mean, values
are 3.6x10° Mpa, and for HDPE 1. 0x10° Mpa.

Then it must be remembered that in
many cases, a high "E" value means "fragility"
if the material does not also have high parallel
values of impact strength such as those of PE.
To reach an adequate ring stiffness for pipes
with low E values it is necessary to act on the
wall's moment of inertia, [=s i 12, therefore on
the thickness, t, real or "apparent" (better
defined as "equivalent" thickness).

1 is often increased by means of the ribbing to
avoid excessive thickness meaning heavy
weight and very high costs.

" " pipes are
manufacturing of PE 80 material.

is a specific profile; it is
coming like a type B in prEH13476-1, and
emanates from new development in manu-
facture machineries.
The profile of the corrugated double
wall co-extruder pipe is sho-
wing on the following picture:
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Kage:

-OD: HaaBopemieH awjaMmeTap, CTaHaap-
nusupad cnopen npEH13476-1

-ID: BHarpemieH aujamerap, co Iorojema
BPEIHOCT Ol CTAaHAAPAHUOT MUHUMYM

-€5: MUHMMAaJIHA CTaHIap/Ha Ae0enHa

- P:gexop

Pebpoto Ha " ", 3HaYU
MMa TPaJUIMOHAIHA HOIYyKPYXKHA CTPYKTypa
3aJ]p’KyBajKU I'Ml LIETIOCHO KapaKTEePUCTUKHUTE
3a MHTETpanrja 1 KOHTUHYUTET TMIOMery BHa-
TpeUIHuTe Ae0eINHU U peOpOTO M KaKo | 3a
HajrojeM Opoj CTPYKTYPHHU II€BKH, BUCTHH-
CKUTE BpeIHOCTH 32 SN ce MHOTY HOTOJIEMHU
BO O/IHOC Ha HOMHHAJHUTE BPEIHOCTH (BO-
r1aBHO SN>8-10kPa).

Where:

-OD: external diameter, standardization acc.
prEN 13476-1

- ID: internal diameter, with bigger value from
the standard thickness

-¢5: minimal standard thickness

- P: pitch

rib has traditional half
round structure, retention whole attributes for
integration and continuity among internal
thickness and the rib, and like many other
structural pipes the real values for SN are
much bigger then the normal values SN> 8-
10kPa).
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Ilpumena

»ATMOC®EPCKA U PEKAJTHA
KAHAJIM3ALIIUJA

»APEHAXA
»3AIITUTA HA OIITUYKU KABJIOBHU
»3AIITUTA HA EJIEKTPO KABJIOBU

3a mocnenHUTe BE (32 TEICKOMYHH-
KaIlMUTE U €JIEKTPO KabI0BH), TOTpeOEH € co-
OZIBETEH M300p HA MaTepHjall 3a EKCTPyAnupa-
e, 32 TPOU3BOJCTBO Ha (HICKCUOWICH BHA-
TPEIICH CJI0j KOj MOXeE J1a OBO3MOXKH Tpacara
1a oM criopen Mmoposorujara Ha 3eMjUIITe-
TO, IITO 3HAYX N30CTHYBAhE HA KOPUCTCHHE HA
CIIOjHU €JICMEHTH 32 MOCANHYU KPUBHUHU, ariIH
Y IPYTH HETIOBOJTHOCTH HA ITaTOT.

KONTI KAN
Application
»ATMOSPHERE AND SEWAGE
CANALISATION
»DRAINAGE

»DEFEND ON OPTICAL CABLES
»DEFEND ON ELECTRIC CABLES

For the last two (for telecommuni-
cations and electric cables), is necessary
appropriate choice for process material to
make possible flexible internal layer which
will enable the trace to go against the
morphology of the land, mean avoiding to use
fittings for some turnings, corners and other
unfavourable on the road.
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boja Color

boja Bo koja ce u3paboTyBaar e LpHa Double wall corrugate pipes are
HA/IBOPEIIHA U )KOJITa BHATPEIITHA TOBPIINHA, manufactured in black outside and yellow
OJHOCHO 3a eJeKTpoAaucTtpulynuja ce inside, or for EI in red colour and for

LPBEHH, a 32 TEJIEKOMYHHKAIUH )KOJITH telecommunication in yellow.
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Cute mnpousBoau
KOHTUHYHPAHO C€ KOHTPOJIMPAHH BO Jiabopa-
TOpHja.

HuBHUTE KapaKTepUCTHKU CE 3aru-
[IIAHH BO MPU3BOJHUTE CEPTUPUKATH U TH 10~
KpuBaar 6apamara HanipEH 13476-1.

Kapakrepuctukure Ha OTIIOPHOCT Ha
I1E Ha XxeMucKa arpecuBHOCT € JJ00po Mo3Ha-
Ta.

Kapakrepuctukute ce uUCIUTyBaHU BO
craanapaor npEH 13476-1, Bo koja ce mo-
TBpAyBa neka marepujanute of [1E ce orno-
PHH Ha BO/Ia CO IUPOK paHr Ha Ph BpeaHocTH,
KaKo IIITO JOMAIIHUTE OTIIa{HU BOJIU, TOXK 10~
BHUIIATA, MOBPIIMHCKATA U TOJJ3€MHATa BOJA.

Jla ce Ouzae mormpenuseH, ako Mpou3-
BOJIOT C€ KOPHUCTHU 3a BOJIa 3araJieHa cO XeMHU-
CKH MPOJYKTU KOM Jloaraar oJ MHAYCTPUCKA
JpeHaxa, Tpeba J1a ce BOAM CMETKa 32 XeMHU-
cKaTa U TepMuukara ornopHocT. MHpopma-
IIUUTE OKOJIYy OBa MOXE Jla ce HajaaT BO
ISO/TR 7474 (npunor Ha OBOj IPUPAYHUK -
CIIUCOK Ha XEMHKAJIMHM Ha KOj C€ OTHOPHU
OBHE IICBKH).

IlIto ce ogHecyBa 10 E€IEKTPOXEMHU-
ckara ornopHocrt, [IE e uHepTeH Ha cTpyja,
3Ha4YM TOJ UMa A00pa OTHOPHOCT Ha CEKAKOB
BUJI €JIGKTPOXEMHCKa arpecuBHoOCT. Enen ap-
TYMEHT KOj 4eCTO € CIIOMEHYBaH OJi KpUTH-
YapuTe Ha METEPH]jaJioT € oTropHocTa Ha [1E
Ha MPOM3BOIM Ha OHOJIOIIKA arpeCHUBHOCT.
buonomkara arpecuja Ha MOJJOBHUTE, CH3H-
MUTE UTH. U ICHEKTUTE MOXKAT J1a CE CMeTaaT
3a HEBAXKHM, JaCHO € JIeKa U IJIOAApUTe, KPTH-
LIUTE UJIU [NIyBLUTE HE C€ HEKOja peajiHa orac-
HocT. Criopenl Halle CO3HaHHE, HE TMOCTOU
CJly4aj OCBEH BO MOEJMHU Tparu Ha cTapure
3aMeHeTH 11eBKH, 0cobeno ox [1BI] cradumu-
3UpaH co 0JI0BO, KOM JIMYAT Ha pe3 o] 3a0u.

Moxe n1a ce NOTBp/M JI€Ka LIEBKaTa O
I1E He e mpeMeT Ha HaMa][ BO CpEAMHATA KaJIe
ce Haora M He UCHYIITA IITETHU MaTepUu BO
UCTara.

All production is
continuosly controlled in the laboratory. The
characteristic are indicated in the production
certificates that cover the tests required by
prEN 13476-1.

The resistance of PE to chemical
aggression is well known.

Characteristics are examined in prEN
13476-1, which confirms that PE materials are
resistant to waters with a wide range of pH
values, such as domestic waste waters, rain
water, surface and ground waters.

To be precise, if the products are used
for waters contaminated by chemical products
deriving from industrial drains, the chemical
and thermal resistance must be considered.
Information about this can be found in ISO/TR
7474 (appendix - chemical resistance).

With regard to resistance against
electrochemical aggression, PE is electrically
inert therefore this problem does not arise.
One argument often raised by the critics of
resin is the resistance of PE products to
biological aggression. While the biochemical
attack of molds, enzymes, etc., and insects can
be considered non-existent, it is not yet clear if
rodents, moles or rats are really a danger. To
our knowledge, there are no proven cases, al-
though some old pies bear tooth marks,
especially on Pb-stabilised PVC.

It can effectively be said that PE pipes
are not damaged by the environment, and in
turn, do not damage the environment by
releasing dangerous substances.
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OtnopHocta Ha abpasuja WIH TPO-
HICHE Ha Pa3IMYHUTE MAaTepHjalld CEKOTall e
IpeaMeT Ha IUCKYCH]ja FITH KOTa Ce O/THECYBa
Ha MEXaHU3MOT Ha abpa3uja Wi Iypy U Ipo-
[IEHKaTa Ha MMOCJICANLIUTE, 32 BPEMETPACHETO
Ha MPeMETHUTE MaTePHjaIi Ha TEYHOCT Koja
cozip kU abpa3suBHU MaTE€pHjalIu.

Kora ce ogHecyBa Ha (heHOMEHOT KOj
T'O UMa Kaj IPHUTE U OETUTE IIEBKH ce Oapariie
7la ce MPOLIEHAT MOCIEAUIUTE CO OMOII Ha
MPAaKTUYHU IPOOHU, KOM HUKOTAIIl HE Ce CIIOpe-
JUTUBU OHMJIEJKH C€ U3BEIyBaaT cO TEYHOCT U
0] Pa3JIMYHU yCIIOBH.

[Tomupoko 360pyBaHO MMa JBa mapa-
METpU 3a KOHTpOJA: KOJIMYMHA Ha OIPOHET
MarepHjajl BO OJPEICHO BpEME, WM BpeMe
HEOIXOJHO 32 "MpoAynyyBame' Ha IeBKaTa
BO JIaJICH MaTepujal.

Kaj kananmu3anuckure 1eBKU abpas3u-
jata ce mojaByBa 0COOEHO BO BHATPEUIHHOT
e Ha [IeBKaTa, HO JIOKAJTHUTE TypOyJIeHIINN
MOXAT J1a Ce MPOIINPAT M HU3 I1ETT SH/I.

AOGpa3ujara ce npean3BUKyBa CO TPH-
eme, Tpedeme, TpKajJame WM CEYCHE KaKo
pe3ysTaT Ha TPAHCIOPT WM TypOyJleHIHja
WJIM CO yJIap U € TIOT0JIEM CO TBPIU U HEPaMHHU
YECTUYKH.

AOpa3ujata Moxe J1a ce Kiacuduuupa
KaKo:

-IIpobusare: YecTnukara ro rpu3e MaTepu-
JajoT, a moToa Taa ce 0cja000/ayBa OCTaBajKu
Mpa3HUHA BO MaTEPHjaJIOT Ha [IEBKaTa.

-Koname (opame): YecTnukara npaBu BIyIa-
OHaTHHHU, COOMPAjKH YEIIHO U CTPAaHUYHO Ma-
TepHjaJl KOj IOTOa Ce NOJMECTYBA.

-Ceueme: YecTukara J1ejCTBYBa KaKo aJyiaT 3a
Ceyeme KOj T'M TOAMECTyBa YECTUYKUTE Ha
MaTepujajor.

-Ilyknomuna: YecTrukara ja KpIiy MOBPILIU-
Hara.

Mexanu3moT Ha abpa3uja ce MEHYyBa
Mopajy TOBPIIMHCKATa TBPAMHA M €JIAaCTH-
YHOCTA Ha MaTepPHjalioT, HO HEMOXE Ja Ce Te-
HepaJu3upa Bp3 OBa.

W3Bpuienn ce mnoBeke CTyAWH Bp3
OIHECYBAETO Ha TBPIUTE YECTHUYKHU BO IIE-
BKHUTE (KBAaHTUTETOT CEKOTrall HEOAPEACH U
KpajHO TMPOMEHJIMB) U BP3 MEXaHU3MHUTE 32
CeIMMEHTallMja U aBTO-UHCTEHE Ha IIEBKO-
BOJIUTE KOM CE€ CTPHKHO MOBP3aHOCT CO (heHO-
MeHOT. [locTojaT momaronm om mpodu BO

The resistance to abrasion or erosion
of the various materials is always subject of
debate, whether it concerns the mechanism
itself or the evaluation of the effects and their
duration on the materials subjected to the flow
of fluids containing abrasive substances.

With respect to this phenomenon
which is evident both in surface and sewers
waters, an attempt has been made to measure
the effect through practical tests which almost
never are comparable as made with different
fluids and under different conditions.

Widely speaking, operations have be-
en made towards two control parameters: the
quantity of material abraded in a certain time,
or the time necessary to "bore" a pipe in a
given material.

In sewer pipes, abrasion occurs mostly
in the lower part of the pipe, but localized
turbulence can extend it to the whole wall.

Abrasion is caused by friction,
rubbing, rolling or cutting either due to
transport or turbulence or for collision and is
greater with hard, irregular particles.

Abrasion modes can be classified as:
-Penetration: The particle "carves" the mate-
rial than flows away leaving a cavity in the
pipe material;

-Plowing: The particle forms a groove,
accumulating in front or laterally the material
that flows away;

-Cutting: The particle acts as a blade that
removes the surface material
-Fracture: the particle breaks the surface.

The abrasion mechanism is different
according to the surface hardness and
"elasticity" of the material, but this cannot be
generalized in any way.

Several studies have been made both
to evaluate the effective behavior of solid
particles in the piping but the relative quantity
is always undetermined and extremely
variable, and the sedimentation and self-
cleaning of the pipes which are strictly con-
nected with the phenomenon.
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JUuTepaTypara HO HCTO Taka W peajHu
nogaror. OMIITO IITO c€ OIHECcyBa [0
MIPOMEHJIMBOCTA Ha MapaMeTpuTe Ha (eHo-
MEHOT (THUIl W MaTepujall Ha JellyMHara W
pelaTUBHATa CeIMMEHTal Ha Op3WHa, MPo-
TOKOT, HArKOOT, MPUCYCTBOTO HITH OTCYCTBOTO
Ha CIMBHUIM, MEXaHUUYKHU MapaMeTpH,
OCHOBHATAa PAIraBOCT HA BHATPEITHATA CTPaHa
Ha IIeBKaTa...) TEIIKO € JIa Ce JOHeCcaT ¢IHAKBU
3aKJIy4OIH.

Kaj meBkoBoauTe, cCaM0O KepaMuKara
Tpeba na 6uzae nmoayioxkeHa Ha Tpomrewme (EH
476) Ounejku HENPaBUIHOCTHTE Bp3 IOBP-
[IMHATA MOXAT Jla TPEIU3BHKAAT JIOKATHU
abpasuu. IlIto ce ognecyra no I1E, moxe na
Ce TOTBPJAM JIeKa IO/ MCTU YCIOBU TO] MMa
OJTMYHA OTIIOPHOCT Ha abpa3uja BO OJJHOC Ha
JIPYTUTE MaTepPHjaIn.

Oga Geme T0Ka)kaHO CO CeNU(PUIHA
poOu, U3BEACHU BO UHCTUTYTOT 3a Ilnactu-
yHH Marepujanu on JlapMcTaag u of HEKOU
MIPOU3BOIUTENN HO 0COOCHO O] TPajHOCTA HA
[EBKUTE KOM TPAHCHOPTHpAAT pyHapcka
3rypa.

Moske 51a ce Hajze eleH oKa3aTell BO
pe3yATaTuTe of MPOOUTE HA JETEPMUHUPAHE
Ha MOTPeOHU BPEMHbA 32 OTCTPAHYBaWkE HA
€/IHaKOB KBaHTUTET HA MaTrepHjaJl o] BHaTpe-
ITHUOT SHJI K4 pa3jNMyH{ TUIIOBU Ha IIEBKA
MOJ] UCTH YCJIOBH (IIECOK BO BOJA, OTHOC
15/85%, 6p3una 10m/s):

beron: 20 yaca

Yenuk: 34 yaca

[IBILI: 50 yaca

Kepamuxka: 60 gaca

I1E: 100 yaca

Both test and data can be found in
literature, generally for the variability of the
parameters (type and material of the
particulate and relative sedimentation speed,
flow rate, slope, presence of absence of
manholes, mechanical parameters, initial
roughness of the internal pipe surface, etc.) it
is difficult to reach univocal conclusions.

In the sewer pipe sector, only vitrified
clay has to be subjected to an abrasion test (EN
476) as eventual imperfections in the vitrified
surface can provoke localized abrasions.

With respect to PE, it can be affirmed
that under identical conditions, its resistance
to abrasion is superior to that of other
materials. That has been proved by specific
tests conducted at the Plastic Materials
Institute in Darmstadt and by some
manufacturers, but above all by the pipes used
for carrying mineral slugs.

An indication is found in the results of
the tests performed to determine the times
necessary to remove an equal quantity of
material from the wall under identical
conditions (sand in water, ratio 15/85%,
velocity 10m/s):

Concrete: 20 hours

Steel: 34 hours

PVC: 50 hours

Vitrified clay: 60hours

PE: 100 hours
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Cnopen crangapnot npEH 13476-1,
LIEBKUTE U CIIOJKUTE CE OTIOPHU Ha TeMIIepa-
Typa BO COTJIACHOCT CO MOKa3areIuTe Ha Gpop-
mara EH 476. Onmro IIE nma IHHeapeH
KOe(pULIMEHT Ha IIUpEeHe (17£2)10™* °C™".
JlumeH3uMOHaTHATa TPOMEHa Kaj IOBEKe
CIIOJHUTE LEBKM HE ce Mojapa3dupa Kako
HEOIXOJJHOCT Ha CTaHAAPNOT, CE JO/eKa He
Npeau3BUKa paciojyBame U JAYyIKH.
upemweTo, Moxe a Ouzae BaxeH (axrop 3a
MecTemhe Ouejkn Ou MoXkerne Ja ce ciydar
HMPUTUCOLM WIH TOMYIITalke Ha CIOjKaTa ako
He ce 100po u3BeneHH. 3HauM Tpeda 1a ce Bo-
I CMETKa 32 MIHPEHETO MPH OCTABYBAHE
nokpuBame. OINIITO 3€MEHO, CTPYKTypHara
[IEBKAa MMa JIMHEApHO BHATPEIIHO IIHPEHE
MIOMAJIO OJ1 OHA Ha MaTePHjaIuTe U IIEBKHUTE CO
noiHu suoBU. OBa ce 6a3upa Ha (HakToT AeKa
CTpYKTypaTa HMa HUCTH BPEIHOCTH 3a
KOC(UIIMEHTOT Ha eKCIaH3Wja 3a CHUTE
U3JI0KEHH MOBPIINHU, HO IIUPEHETO UITH CO-
OMpamEeTOo € IETYMHO CTOIHMPAaHO (HaMaJIeHO)
0]l €JIEMEHTUTE Ha caMaTa CTPYKTypa U ce
jaByBa INIaBHO O PaJIyjaJicH MpaBell.

Hexon mabopaTopucku TecTUpama
HalpaBeHHU ce 0J1 3a J1a ce nor-
BpllaT OBHWE OJHECYyBama Ha IIeBKara.
[Tpumeponure O6ea koHAUITMOHUPAaHH HA -10
110 +70°C ¥ HUBHUTE NOJDKUHY HAa aMOUEHTHA
TEMIIeparypa U UCTUTE TOJDKUHU Ha €KCTPY-
JpaHara LeBKa CO MCTUOT JUjaMeTap M Of
UCTHOT MaTepujal.

N3pnomxyBameTo Ha
npumeponure 6ea oxory 50% mnomanu on
OHHE Ha eKCTpyaupaHara 1ieBka. bu cakane ia
KakeMe JieKa Koe(UIIMEHTOT Ha OYMITIe[HaTa
eKcIaH31ja (U310JKyBambe) 32
€ 0J1 pe0T Ha roJIeMuHM 1x 1 04°C.

[ToHaTamoIIHUTE TeCTHpama Ce Ha-
NpaBeHH Jla OTBpJAAT MPOMEHHUTE BO HAJBO-
PEIIHUOT JMjaMeTap 3aBHCHO O]l TeMIepa-
Typara. 3a KOMIIJIEKCHU MEXaHU3MHU Ha J071-
YKUHCKOTO IITUPEH-E U IUPEHE Ha pedpoTo, ce
nokaxxa aeka u Ha -10°C u nHa +70°C, mpo-
MeHaTa O] MOYETHUTE BPEJHOCTH HAa aMOU-
€HTHAaTa TeMIlepaTypa HE HaJAMHUHYyBaar
+0.5%.

3Ha4u pearupa Io-
00pO 071 eKCTpyANpaHaTa IIeBKa Ha TEMITepa-
TYPHH IPOMEHHU.

According to prEN 13476-1,
normalized pipelines and heat-resistant in
accordance with EN 476. PE presents a
coefficient of linear expansmn usually in the
range of (17i2)10 °C™!'. The dimensional
change in the structured - wall pipes is not a
standard requisite, unless it causes
delamination or cracks. Nevertheless,
expansion can be a significant factor for
installation since in its course could cause
anomalus strain or slippage of the joints. The
effect of thermal expansion must be born in
mind during laying and backfilling. However
it can be said that, generally, a structured pipe
presents linear expansion lower to that of
materials and pipes with a solid wall. This is
based on the fact that the structure has equal
values for the expansion coefficient on all its
exposed surface, but expansion or contraction
is partially contrasted by the elements of the
structure itself and is mostly developed in a
radial direction.

Some laboratory tests have been made
on to verify its behavior in this
respect. The samples were conditioned at-10 e
+70°C and their length compared with values
measured at ambient temperature and the
same length of extruded pipe with same
diameter and in the same material.

Elongation of sample
was averagely 50% less than that of the
extruded pipe. We should be able to say that
the coefficient of apparent expansmn for

is in the order of 1x10#°C"".

For the complex mechanism of
longitudinal expansion and rib expansion, it
was shown that, both at -10 and at +70°C, the
deviation from the initial value of ambient
temperature does not exceed +0.5%.

therefore reacts better
than the extruded pipe to the thermal changes.
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OBa moraBje T'M OMNHUIIyBa IOMO-
[IHUTE AeJI0BU (My(POBH, CLIOJHULIU U CTUBHU-
I[1) PacIOJIOKHUBH CO KOMIUIETOT

¥ METOJIUTE Ha CII0]YBabE.

Cucremor € KOMILIe-
TUpPaH CO JIeNe3a Ha CHelUUjaTHu (PUTHH3H.
Cure cneuujanHu (UTUH3UM CE€ HAlpaBEHU
KaKo IIeBKa M pPa3IMYHMU EJIEMEHTHU KOH Ce
COCTaBYBaaT CO YEJTHO 3aBapyBambE.

MydoBute ce cOOABETHH HA MPOIMH-
cute ox crangapaor npEH 13476-1 u ce
TECTpPaHM CIOPE]l WHCTPYKIIUUTE 3€MEHU O]
npEH 13476-1.

Jomxkunara Ha MydoT Tpeba 1a dune
TaKBa Jla MOXKE Jla c€ BMETHYBa 2-3 pebpa of
CeKoja CTpaHa, Ha Ha4H J1a ce 00e30enu Koa-
KCHjaJTHO TIOCTAaBYBAaHE HA [IEBOBOJIUTE.

EBeHTyallHOTO XOPHM30HTAIHO WIH
BEPTUKAIIHO OTCTAIYyBabE, KOE € TO3BOJICH Kaj
JIPYTUTE TUIIOBH HAa I[eBKA CO MY(QOBH WU
ajzanrtepu, 6arogapeHue Ha eJHO arojiHo IIu-
peme BO CIIOEBUTE HA TEIOTO Ha IIEBKATa,

MPEKy MOXKHOCTA 3a CBUTKY-
BalkE¢ Ha TEJOTO Ha IIeBKara, Jofeka My(doT
00e30emyBa akcujanHo (ukcupame 0e3 He-
HOpMaJTHa AehopMarija Ha TyMHIIaTa.

BwmernyBameTo Tpeba n1a ce uzBene co
MOMOIII Ha CHCTEMH OJI PAauyKH WA BO CEKOj
CIIy4aj, CO aKCHjalTHO TypKambe U BIICUCHE I10
OCKara Ha IIeBKaTa, HA HaYMH TOYHO Ja Ce
BMeTHEe My(doT 0e3 ynapu co 4ekaH, Kou Ou
MOJKeJIe Ia ja OIITeTaT 'yMUIaTa u MyQor.

This chapter describes the accessories
(couplers, fittings and manholes) available in

the range, the jointing methods
and general rules for laying and backfilling.
The system is completed

by a vast range of special fittings. All special
fittings are obtained from pipe and the various
components are assembled by butt and/or
extrusion welding.

The couplers comply with the
prescriptions in prEN 13476-1 and are tested
accordingly.

The couplers is sufficiently long to
allow the insertion of at least 2-3 ribs on either
side to ensure the coaxiality of the piping.

Any horizontal or vertical deviation
that in other types of pipes with socket and
spigot joints is allowed by the angular
deviation in the joint is ensured for

by the curvature of the pipe body, while
the coupler guarantees an axial connection
without abnormal deformation fthe gasket.

The coupler should be inserted using
levers or by pushing and pulling along the pipe
axis, making sure that it is inserted properly
and avoiding to use of hammers that could
damage the gasket and coupler.

10
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Enna ox mpenHoctuTe Ha
€ IITO TOj JJaBa MOXHOCT JIa CE M3BE/E
MOHTHpPAmkE CO YEITHO 3aBapyBambe, OMICjKH
nebenuHara noMmery pebpara W TODKHHATA
noMmery pedpara ce J0BOJIHU U JaBaaT MOX-
HOCT 3a 0OpO CIojyBame.

[[IupuHara Ha POBOT J1a € CTHAKOB HA
MaKCUMyM o] 2-3 maTv Of JHMjaMeTapoT, Ja
Ooune HajManKy 1m HaJ TOPHHUOT AEN O IEB-
kara. SumoBuTe Tpeda na 001aT BEPTUKATHA
KOJIKY IIITO € MOXKHO, OapeM BO OBaa 30Ha U
aKo € MOTPeOHO CTA0MIIM3UPAH CO TACKH 32 Ja
Ce 3alITUTH JUIHOCTA KOj pabOTH Ha UCKOITY-
BaIbe.

[IpBo mTo Tpeba na ce HampaBu €
pOBOT (KuHeTaTa) Aa Oujie MepPpeKTHO paMHa
W HUBCJIMPAHA 110 CJIMMUHUPAKLC HA CUTC HE-
PaMHHHU KOM MOYKAT JIa ja OIITETAT [IeBKATA.

Jla ce mourHe U MOCTaBH IIEBKaTa BO
POBOT WJIHM Ha ApXa4yWTe, Cyrepupame Ja ce
cllein cexoram mporeaypara. Kora meBkara
ce MOJIOXKYBa, Tpeba J1a ce ocurypa Jaeka Hema
HUKAKBH CTPaHU TeJla I APYTH MaTEPH]jaId
KO OM ITPETU3BUKAJIC OIITETYBAKHE HA HA[BO-
pelrHaTa MoBpIIMHA. AKO IMOPAaBHYBakETO €
HEOITXOTHO MJTM aKO IPBOTO MOCHITYBambe 0a-
pa KOpHCTEHE Ha Marepujal paziIudeH Ofl
JPYTHUTE IITO CE BO POBOT, TOTAIII CE Cyrepupa
Jla ce MPOBEPH MPHCYCTBOTO HA MaTePHjall KOj
MOJKE JIa ja OIITETH IIeBKaTa 3a BpeMe Ha Io-
cTaByBameTO. Bo cekoj ciydaj € 3a0paHeTo
KOPHUCTCH¢ Ha KaMerha WM KapIiH 3a MoCTa-
ByBamke Ha I[EBKaTa BO POBOT KaKO IMOJJIOTA
WUIH TIOTITHPAYH.

AKO THOTO Ha UCKOTIOT € O] MEK Mare-
pujan, 06e3 KaMuHmba MOXe J1a
Ce MOCTaBU JUPEKTHO HA JTHOTO HA MCKOIOT
BHUMaBajKH [IPH TOA HAa HOpaMHyBameTo. Ho
OBOj HCaJieH YCJIOB € MHOTY peloK. 3Hauu
MIOKEJTHO € JIa C€ HAIPaBH JISKHIITE OJI TIECOK
WJIM HIUTYHOK (HUKOTAIll CUTEH KaMEH CO OCTPHU
WBHIIM) CO JeOeMHa eHaKBa HAJMaJKy JIBa
MIaTH [0 BUCUHATA Ha [IEBKaTa.

One of the advantages of
1s the possibility to connect pipe ends with butt
welding as the thickness between the ribs and
the length between the ribs are adequate and
permit a good fusion.

The welding techniques are the same
sued for extruded pipes and offer the same
guarantee of efficiency, obviously
proportional to the thickness.

The best advice that can reasonable be
given is to prescribe a narrow trench in the
specifications, maximum 2-3 times the
diameter, at least up to 1m above the top of the
pipe. The walls must be vertical as much as
possible, at least in that area, and eventually
stabilized with props or piles to protect the
persons working on the trench.

The first thing to do is to make sure
that the bedding is perfectly flat and leveled
after eliminating all roughness which could
damage the pipes

To lift and lay the pipes in the trench or
on supports, we suggest following the same
procedures as for the previous operations,
always making sure that the pipe surfaces are
not damaged and using means suitable for the
given diameters. When laying the pipes, make
sure that no debris, foreign bodies or any other
material get into the pipes and damage the
external surface. if a bedding is required or if
the first backfilling requires the use of
materials other than the ones coming from the
trench, it is suggested to check the presence of
materials which could damage the pipe during
laying. Anyway, it is forbidden to adjust the
pipe position inside the trench using stones or
bricks or other unsteady supports.

If the bottom of the trench consist of
soft material, without debris or stones,

can be installed directly on the
bottom provided that a correct slope is
obtained. However, these ideal conditions are
found very rarely.
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Kaxo u 3a cute apyru BU/10BU Ha 1I€B-
KM, €/IHaKBO € BaXKHO Jia C€ HalpaBu Jo0pa oc-
HOBa 3a IIeBKaTa BOJEJKM CMETKa 3a BIlWja-
HUETO Ha TEXWIIHHOT arojl Ha nedopma-
nyjara.

Hacunor Ha poBOT € HajIeTUKAaTHUOT
Y HajBOXKHHUOT JIEJT O] THCTAIIMPAHETO HAa CUTE
LIeBKH 07 KaHanuzauujara. [lomHemero 6e3
COOJIBETHO HaOWBame HMa HETaTUBHO
BJIMjaHHME KaKO BP3 TBPJIUTE IIEBKHU TaKa U BP3
€IaCTUYHHTE.

HabuameTo 6e3 moTpeOHOTO BHUMA-
HUE MOXE J1a IOBEJIE 10 OLITETyBakha, BUACHO
€, IPU MHCTIEKI[ja HallpaBeHa co KaMepa rmoc-
Jie TIOCTaBYBaMhETO, KOJIEKTOPHUTE 011 OETOH, O]
kepamuka u ox [ IBI] yHumTenu npea HUBHO-
TO MyILITamke BO paboTa.

He3aBucHo o1 TUNOT Ha I€BKara, Ha-
CUIIOT Ha MHCTajanujara Tpeba aa 6uae uc-
MOJTHET CO TOYHO HAaOWBaWme HA CYKIICCUBHU
ci0€eBHU, cooniBeTHU Ha HopMmara npEH 1295.

[TpuHIMIIUTE KOU BOAAT KOH TOYHO H
TPajHO IOCTaBYBAHE CE CICIHUTE:

Marepujanor Tpeba na Ouzge cyB, co
CUTHA TPaHYJIOMETpPHja, OCIO00ACH Of] IIIH-
JIECTH €JIEMEHTH, KaMUUEba WM OTHAIO0IH U
TOA HajMaJIKy BO JIEJIOT KOj IOTIHpa 710 [IeBKaTa
u ymre 30cm HaJ1 HEro.

Hacunysamero Tpeba na Oune cioe-
BUTO CO €J10€BU o7 okoiry 30cm, co cooBeTHA
orpemMa, 10 HajMaJKy €/1eH MeTap MOKpUBKa
o1 ropHara noBpmuHa. J[06poTo HaOMBame
Tpeba na gocturne 90-92% Ipokrop. I[IpBu-
OT CJIOj Ofl CTPAaHHUYHOTO MOJIHEHE Mopa Ja
Ha/IMHHYBa II0JIOBUHA JIMjaMeTap Ha I|eBKaTa
3a J1a ce u30erHe Hej3MHO MOAUTHYBAkE WIIN
ke Tpeba 1a ce mpeIBUIM BpeMeHa OJI0Kaxa 3a
BpeMe Ha HaOuBameTo. Criopes repMaHCKUTE
CTaHJapAM KO€ HE Ce CeKOoTalll [EJIOCHO MOYH-
TyBaHH, TypH u Bo ['epmanuja, mocie nokpu-
BambETO CO 100ap Marepujani Bp3 HajManky 1m
BP3 MOBPIIMHATA KAaKO KOMIUIETHpakhe Ha Ha-
CHUIIOT MOJKE J1a C€ UICKOPUCTH MaTepHjalioT OJ
HCKOTIOT.

It is therefore advisable to realize a bed of sand
or fine gravel - never crushed rock which has
sharp edges - with a thickness of at least twice
the height of the pipe wall. As for all other
types of pipe, it must have a good support
according to the influence of the support angle
on deformation. The sup-port can also be
obtained during compacting of the first layers
as long as the compacting is made without
raising the pipe.

In the simplified calculation seen
earlier, instead, the only influent parameter is
the support angle.

Filling up the trench is the most
delicate and important aspect when installing
asewer pipe.

We have seen how a backfill without
adequate compaction has a negative effect
both onrigid and flexible pipes.

We have also seen that compacting
made without the necessary precautions can
cause breakage, CCTV inspection after the
installation of concrete, vitrified clay and even
PVC collectors showed them heavily
damaged even before being put to use.

Independently of the type of pipe, the
trench backfill must be made with the correct
compaction of successive layers, in
compliance with prEN 1295.

Concepts that must be observed for
correct and long-lasting installation are:

The material must be dry with a low
granulometry, with no sharp edges, stones or
debris at least in the part in contact with the
pipe and up to least 30cm above it.

Compaction must be made in
successive layers of approximately 30cm
thickness, with suitable equipment until
reaching one meter of cover over the top of the
pipe. A good compaction should reach 90-
92% Proctor. The first layer of side fill must
exceed the half-diameter of the pipe to prevent
its being lifted, otherwise it must be
temporarily blocked during compacting
operations.

12
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Tpeba na ce n3berne ga ce HaOMBa He-
NPaBUITHO, 32 JIa CE CITPeYaT HCKPUBYBambara a
CO TOA M HATIOPUTE BP3 CIOJKUTE WM HEHOP-
MAaJTHU HCKPUBYBamkba Ha TEJIOTO Ha [IEBKaTa.

Jlo 1m Hax nieBkaTa, HAOMBAKHETO MO-
pa z1a 6uje co JiecHa omnpema, Hajl Toa Co Hop-
ManHu cpeacTBa. Cenak, 1a ce BHUMaBa J1a HE
ce TpeTepa CO KOPUCTEHE Ha IaTHU KOH-
CTPYKLMCKHU aJlaTH 3a CIIeTHyBame, 0e3 Ja ce
pecMeTa TMHAMUYKHOT €()eKT BP3 IICBKaTa.

LleBkuTe MOpa a OuaaT CKIaIupaHu
(HapeneHH) Ha paMHa, CTaOMIJIHA U 3aCOJTHETA
MOBPIIKHA 32 JIa ¢ N30erHaT PU3UITUTE O] 3a-
najyBame; THE MOpa Ja Oujar 3alTUTCHU O]
JTUPEKTHO COHIIE KOE IMPEIU3BUKYBa TEPMHU-
4yky mpoMern. OCHOBATa Ha peIeHETo (CKia-
JUPakETo) Mopa Aa 6ue 100po UCUUCTeHA U
ITUPOKA WK TIOBPIIIMHA CO TTOCTaBEHU JIPKa-
9H.

Bucunara Ha ckIagupame 3aBUCH O
JTU-JaMeTapoT Ha IIeBKaTa, IIITO 3HAYM BUCHHA
KOja He Mpenu3BUKyBa nedopManuud Ha
I[[eBKATa KaKo M O] MPAaKTUIHOCTA 32 TPUCTAI
1o HuB. CKITaupaHuTe 1eBKU Tpeda 1a Ougar
00e30e/ieHn oJ] cTpaHa Jia He J10j1e JO HUBHO
pacTpkanyBame. Bo cute cirydaeBH, mpemno-
pawIvBO € Ja Ce MpeB3eMaT CHTE MEPKHU 3a
M30erHyBamke U OLITETYBAKE HA KAPEBUTE HA
I[eBKara.

C10jOT Ha LIEBKU KOj JIS)KH Ha 3eMjara
Tpeba J1a JIexK Ha paMHa MOBPIITMHA U HCTATa
na 6mjie 3amTuTeHa o AedopMaIlii U cMad-
KyBama.

CuTe criojHH €JIeMEHTH, TYMHIIH U 10~
TPOLICH Marepujai Tpeda aa ce CKiIaaupaar
Ha 3aTBOPEHO JI0 MOMEHTOT Ha HUBHO KOpH-
CTCHE.

According to German standards, not always
strictly respected in Germany either, after
covering with good material for at least 1
meter above the top, the excavated material
can be used to complete the backfill.

Irregular compaction must be avoided
to prevent misalignments and therefore stress
on the joints or anomalus curves in the pipe
body.

Up to 1 meter above the pipe,
compacting must be made with light
equipment, then normal means can be used
above this. Pay attention not to exaggerate by
compacting with road construction vehicles
without calculating the effect of the dynamic
load on the pipe below.

Pipes must be piled on a flat, stable and
sheltered surface so as to avoid any risk of fire;
they must be protected against the sun which
could cause thermal variations. The base of
the piles must rest on well spaced-out boards
or a supporting surface.

The stack height depends on the
diameters so as to avoid deformations at the
base of the pipes and allow an easy collection.

The pilled up pipes must be fixed by
wedges to avoid sedden rolling. In all cases, it
is suggested adopting protection measures to
avoid damages to the pipe ends.

The layer of pipes resting on the
ground must be arranged on a uniform surface
as so to protect the external surface of the pipe
from all damages and deflections.

All joints, seals and pershable mate-
rials must be placed, until their use, in a closed
space.

13
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Beke e jacHO Jieka cOCTaByBamEeTO Ha
CIIOjKaTa O/IroBapa Ha MPOMHCUTE O HOpMara
npEH 13476-1 mto 3Ha4u rv U3ApKyBaar u
TEeCTUpamaTa Ha MPUTUCOK TypU U BO MpPHU-
CyCTBO Ha nepopmaliuu, ceyuire Tpeda ia ce
NIOCBETH BHHMAaHHE Jia HE CE MpeAu3BUKaaT
NOYETHH 3HaYajHU AePOopMalui BO TEKOT Ha
HACHUITyBambETO U HAOUBAKETO.

Cekoraill ce mpernopavysa ga ce Ha-
IpaBU XUApayJudHa mpoda Ha XePMETHYHO-
CTa HAa HHCTAJIMPAHUOT IIEBOBO/I.

XuapayiauyHata rnpoba Moxe Jaa ce
HAaIpaBH CO 3aTBapam-e Ha JCITOBH OJT IIEBOBO-
JIOT CO HETIOJIBUKHHU 3aTBapayu, I0TOA UCTUTE
Jla ce CTaBaT Ha CTaTMYECH MPUTHCOK CO MpH-
MEHa Ha eJIeH ITMe30MeTap WU MPoOHa ITyMIIa
o 0.5 Gapu i ceto Toa Bo GyHKIIH]ja Ha TH-
MIOT Ha [IEBKATa U CII0jOT.

Kora ce xopucrtar mydoBu, m00po
MHCTaIMpaHa IIeBKa HeEMa J1a UMa MpodiemMu,
JIypH 1 Ha 10JIT poK Ha npuTtrcouu o 0.5 6apu
coracHo Oapamara Ha cTaHmapior. OBa e
MOXHO IOpaJM IojaBa Ha ()EHOMEHHTE Ha
MIPEHE KOW TMPEIU3BUKYBAaT HaMallyBame
Ha UCITUTHUOT IPUTHCOK JIyPHU ¥ BO OTCYTCTBO
Ha UCTEKyBamba.

Criopen Haimie CO3HaHUE, KPUTEPH-
YMHUTE 32 KOHTPOJIA U TapaMeTpUTe 3a npuda-
Kame HE Ce YIITE YTBPACHU Ha CTPYKTYpaTHH-
TE IIEBKH.

Given that the coupler joints comply
with the prescriptions of prEN 13476-1 and
therefore resist test pressures even in the
presence of deformations, it is still necessary
to ensure that no relevant initial deformations
are caused during the backfilling and
compacting phases.

It is always advisable to make a
hydraulic test on the waterightness of the
pipeline with unremovable plugs and
submitting them to the static pressure applied
by a piezometer or test pump with 0.5 bar or
greater capacity according to the type of pipe
and joint.

When couplers are used, a well
installed pipe will have no
problems, even long term, in resisting a
pressure of 0.5 bar, as required by the
standard. This is because expansion occurs
causing a decrease in the test pressure even in
absence of leaks.

It seems that no criteria have been
established for the control and acceptance of
structured-wall pipes.

14
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Pedepentau cranmapam 3a
ce nanenn Bo ipEH 13476-1.

EN ISO 9969 cnomenar Bo 0BOj city-
4aj € 011 0COOCHO 3HaUCH¢ OHJIEJKH TOj € OCHO-
BaTa 3a onpeaenyBambe Ha SN.

ce neuHMpa KaKo:

[Ipudarenn crangapau, IPyru OCBEH
Beke criomeHaruot npEH 13476-1 ce:

-ENISO 9969 (1994):
TepMoTuTaCTHYHU TIEBKH - ONIPEIeTyBamkbe HA
OTIIOp HA HECTUCIUBOCT

-ISO u EN crannmapau Bo Bpcka co
KOHTpoJia ce BMeTHaTu Bo npEH 13476-1.

Crangapnor npEH 13476-1 npensu-
nyBa 3a Tl b 3a kKOj HUE CMe 3auHTEpECH-
paHu, CTaHIapr3alMja Ha IBaTa: BHATPELICH
YW HAJBOPCIIEH AWjaMeTap NPOMUIITYBajKu
MUHUMAJIHU 1e0eTMHU Ha SH]I 32 BHATPEIIH-
WOT SUJT M 03HAYyBajKH Kajie Toa Tpeba ga ou-
JIe MEPEHO.

[IpousBoguTenuTe MoXar 1a ro usde-
pat TUIIOT Ha CTaHJapAu3alyja 1 Kaj

Toa ¢ mpudareHo 3a HAJABOPEUIHHOT
TjameTap.

Cnemnara Tabena rm aBa HaJaBOpE-
[IHUTE JUMEH3UH Ha LIEBKUTE
¥ MHUHHUMAJIHUTE BPEIHOCTH MPEIBUICHU CO
CTaHIAPIOT.

Reference standards for
are contained prEN 13476-1.

The EN ISO 9969 mentioned on this
occasion is of particular importance as it is the
basis in determining the SN.

isdefined as:

Adopted standards, other than the
prEN 13476-1 already mentioned, are:

-ENISO 9969 (1994):
Thermoplastic pipes - determination of ring
stiftness

-ISO and EN standards relative to
testing and inserted in prEN 13476-1

prEN 13476-1 foresees, for type B in
which we are interested, the standardization of
both internal and external diameters,
prescribing the minimum thickness for the
internal wall and indicating where this is to be
measured.

Manufacturers are allowed to choose
the type of standardization and at present

chooses the external diameter.

The following table gives the external
dimensions of pipes and the
minimum values by the standard.

DN | 110 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 | 1000 | 1200
]n)llr’n 90 | 105 | 134 | 167 | 209 | 263 | 335 | 418 | 527 | 669 | 835 | 1005

BO PaMKHTE Ha CTaH-
Jlapau3annjaTa Ha HaJIBOPCIIHUOT JIHja-
MeTap, BPEIHOCTH 32 BHATPEUTHUTE JAHjaMeT-
pPH KOH CE TIOBHCOKH Off OTPaHHYyBambaTa Ha
CTaHIAPIIOT.

Co cute npeaBuACHU CEKTOPU Ha SU-
JIOT BO CTaHIAPHUTE WA JOOUCHO O IPOH3-
BOJIUTEIIMTE MOXAT Jia Ce JIOOUjaT CaKaHUTE
KJIACH Ha IIEBKH, JICjCTBYBajKH BP3 JIBETE JIC-
OeIMHM Ha SHIOBHTE, JcOeamHaTa Ha
CTPYKTYPATHHOT HaJIBOPEIICH SH/I.

presents, in the range of
standardized external diameters, values for
internal diameters that are above the standard
minimal.

With all wall sections foreseen by the
standards or produced by the manufacturers it
is possible to obtain the required stiffness
values, acting both on the wall thickness, the
apparent thickness and he thickness of the
structure's external section.
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HIDROPLAST
ND
Slope| mp | 110 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 | 1000 | 1200
Haxnon gn% 92,5 | 107 | 138 | 176 | 216 | 271 | 343 | 427 | 535 | 678 | 851 | 1030
(1% 148 | 2,19 | 431 | 824 | 1423 | 26,06 | 48,84 | 87,60 | 159,82 |300,58 | 551,02 | 916,75
1/1000
o [ 022 ] 025 | 029 | 035 | 040 | 046 | 054 [ 062 | 0.72 | 085 | 099 | L2
(1% 2,10 | 3,09 | 6,09 | 11,66 | 20,13 | 36,85 | 69,07 | 123,88 226,02| 425,09 | 779,25 | 12965
2/1000
(H\U’S) 032 | 035 | 042 | 049 | 056 | 0,65 | 076 | 088 | 1,02 | 1,20 | 1,40 | 1,59
(% 297 | 437 | 8,62 | 16,48 | 2846 | 52,12 | 97,69 | 175,20 (319,64 | 611,17 | 1102,0| 1833,5
4/1000
(r}lfs) 045 | 0,51 | 059 | 069 | 079 | 092 | 1,08 | 125 | 1.45 | 1,70 | 1,97 | 2,24
(% 332 | 489 | 9,63 | 18,43 | 31,82 | 58,27 |109,22]195,87 357,37 | 672,12 |1232,112049,92
5/1000
(nys) 050 | 055 | 0.66 | 0,77 | 088 | 1,03 | 120 | 139 | 1,62 | 1,9 | 221 | 2.1
(1%) 3,63 | 536 | 10,55 | 20,19 | 34,86 | 63,83 | 119,64 | 214,57 | 391,48 | 736,28 | 1249,7 | 22456
6/1000
(nys) 055 | 0.61 | 072 ] 085 | 097 | 113 | 132 | 1,53 | 1,77 | 2,08 | 242 | 2,75
(1%) 419 | 6,18 | 12,19 | 23,31 | 4025 | 73.70 | 138,15 | 247,76 | 452,04 | 850,18 | 1558,5 | 2593.0
8/1000
(IXS) 0,64 | 070 | 0,83 | 098 | 1,12 | 130 | 1,52 | 1,76 | 2,05 | 240 | 2,79 | 3,17
(1(/25) 469 | 691 | 13,63 | 26,06 | 45,00 | 82,40 | 154,46 (277,01 | 505,39 | 950,23 | 1742,5| 2899,0
10/1000
(n\js) 0,71 | 0,78 | 0,93 | 1,09 | 1,25 | 146 | 1,70 | 197 | 229 | 2,68 | 3,12 | 3,55
(1(/25) 574 | 847 | 16,69 | 31,92 | 55,12 |100,92|187,17|339,26 | 618,98 | 1164.1| 2134.1| 3550.6
15/1000—
(Vs | 087 | 096 | 114 | 134 | 153 | 1,78 | 209 | 241 | 281 | 329 | 3.82 | 434
Q | 663 | 978 | 1927 | 36.86 | 63.64 | 116,53 | 218.43|391,75| 714,73 | 1344.2 | 2464,2 | 4099.8
Ws)
20/1000
(IXS) 1,01 | 1,11 | 131 | 1,54 | 1,77 | 2,06 | 241 | 2,79 | 324 | 3,79 | 441 | 501
(%) 8,12 | 11,97 | 23,60 | 45,15 | 77,95 | 142,72 267,52 | 479.79| 875,37 | 1646,4 | 3018,0 | 50212
30/1000
o | 123 | 136 | L6l | 189 | 217 | 252 | 295 | 341 | 397 | 465 | 541 | 6,14
Q | 938 | 13,82 | 27,25 | 52,13 | 90,00 | 164,80 | 308,91 | 554,02 | 1010.8 | 1901,8 | 3884,9| 5798.0
(I/s)
40/1000
(n‘js) 142 | 157 | 286 | 2,18 | 250 | 2.91 | 3.41 | 394 | 458 | 537 | 624 | 7,09
(1% 10,48 | 15,46 | 30,47 | 58,28 | 100,63 | 184,26 | 345,37 | 619,41 | 11301 | 2125.4 | 38963 | 6482,4
50/1000
(v | 159 | 175 | 208 | 244 | 280 | 326 | 381 | 4341| 512 | 600 | 698 | 7.93

Kankynanujara e HanpaBeHa crpeMa
Gauckler-Stricker metonor. KoeduuueHntor
Ha panaBocT cyrepupaHo crnpema ACTM
CTaHJApAMTE 32 LIaXTH, aJaNTepu, KPUBUHH,
u 1p. criojuu enemeHTH: Kc=80.

Cyrepupanu 6p3unu ce: 0.5 10 4m/s
3a otnagHu Boau U 0.5 1o 7 m/s 3a 1oxI0BHA
BOJIA.

The calculated has been made by
Gauckler-Stricker method. The roughness
parameter suggested by ASTM for standard
ducts with manhole, adapters, bend and gully
pots: Ks=80.

The suggested velocities are: 0.5 to
4m/s for black water; 0.5 to 7m/s for rainwater.
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Marepujan: PEHD

Boja: npHa HafIBOpEITHA U KOJITA BHATPEIITHO

Humensuu cniopen: npEH 13476-1

Jumensuu (mm)
3aximacaCH4/CHS8

Material: PEHD
Color: black outside and yellow inside
Dimensions: prEN 13476-1

Dimension (mm)
forclassSN4/SN 8

DN De D;

110 110 93,2

160 160 137,6

200 200 174,6

250 250 219

315 315 275,2
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