
PIPELIFE ΕΛΛΑΣ Α.Ε.

Βιοµηχανία Πλαστικών Σωλήνων

ΤΕΧΝΙΚΟ ΦΥΛΛΑ∆ΙO ΣΩΛΗΝΩΝ ΑΠΟ PVC-U

PIPELIFE ΕΛΛΑΣ Α.Ε.

Βιοµηχανία Πλαστικών Σωλήνων

ΤΕΧΝΙΚΟ ΦΥΛΛΑ∆ΙO ΣΩΛΗΝΩΝ ΑΠΟ PVC-U







¶EPIEXOMENA

TÂ¯ÓÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÌÂÈÁÌ¿ÙˆÓ PVC-U . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

XËÌÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÌÂÈÁÌ¿ÙˆÓ PVC-U. . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 7

¢È·ÛÙ·ÙÈÎ¿ ÛˆÏ‹ÓˆÓ ›ÂÛË˜ ·fi PVC-U. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

™ˆÏ‹ÓÂ˜ DURALIFE® ÌÂ Û‡Ó‰ÂÛÌÔ (ÌÔ‡Ê·)

Î·È ÂÏ·ÛÙÈÎfi ‰·ÎÙ‡ÏÈÔ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-10

™ˆÏ‹ÓÂ˜ DURALIFE® ÌÂ Û‡Ó‰ÂÛÌÔ (ÌÔ‡Ê·) Î·È ÂÏ. ‰·ÎÙ‡ÏÈÔ (ISO 4422) . . . . . 11

¢È¿ÁÚ·ÌÌ· ·ˆÏÂÈÒÓ ›ÂÛË˜ ÛˆÏ‹ÓˆÓ PVC-U . . . . . . . . . . . . . . . . . . . . . . . . 12

¢È¿ÁÚ·ÌÌ· Û˘ÓÙÂÏÂÛÙ‹ ‰ÈfiÚıˆÛË˜ ·ˆÏÂÈÒÓ ›ÂÛË˜ . . . . . . . . . . . . . . . . . . 13

¶È¤ÛÂÈ˜ ÏÂÈÙÔ˘ÚÁ›·˜ ÛˆÏ‹ÓˆÓ PVC-U

ÁÈ· ‰È¿ÊÔÚÂ˜ Û˘Óı‹ÎÂ˜ ¯Ú‹ÛÂˆ˜ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

¢È¿ÁÚ·ÌÌ· ·ÓÙÔ¯‹˜ ÛˆÏ‹ÓˆÓ PVC-U

ÁÈ· Ì·ÎÚÔ¯ÚfiÓÈ· ÏÂÈÙÔ˘ÚÁ›· ˘fi Û˘ÓÂ¯‹ ›ÂÛË . . . . . . . . . . . . . . . . . . . . . . . 14

¢È¿ÁÚ·ÌÌ· ·ÔÛÙ¿ÛÂˆÓ ÛÙ‹ÚÈÍË˜ ÛˆÏ‹ÓˆÓ PVC-U 16 ATM . . . . . . . . . . . . . . 15

™˘ÓÙÂÏÂÛÙ¤˜ ‰ÈfiÚıˆÛË˜ ·ÔÛÙ¿ÛÂˆÓ ÛÙ‹ÚÈÍË˜ ÛˆÏ‹ÓˆÓ PVC-U . . . . . . . . . . 16

¢È·ÛÙ·ÙÈÎ¿ ÛˆÏ‹ÓˆÓ ˘ÔÓfiÌˆÓ ·fi PVC-U . . . . . . . . . . . . . . . . . . . . . . . . . . 17

™ˆÏ‹ÓÂ˜ TERRALIFE® ÌÂ Û‡Ó‰ÂÛÌÔ (ÌÔ‡Ê·)

Î·È ÂÏ·ÛÙÈÎfi ‰·ÎÙ‡ÏÈÔ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

PÔ‹ ÌÂ ‚·Ú‡ÙËÙ· ÛÂ ÛˆÏ‹ÓÂ˜ PVC-U Ï‹ÚÂÈ˜ . . . . . . . . . . . . . . . . . . . . . . . . 18

¢È¿ÁÚ·ÌÌ· Û˘ÓÙÂÏÂÛÙ‹ ‰ÈfiÚıˆÛË˜ ÚÔ‹˜ ÌÂ ‚·Ú‡ÙËÙ·

ÛÂ ÛˆÏ‹ÓÂ˜ PVC-U ÌÂ ÂÏÂ‡ıÂÚË ÂÈÊ¿ÓÂÈ· . . . . . . . . . . . . . . . . . . . . . . . . . . 19

Y‰Ú·˘ÏÈÎfi Ï‹ÁÌ· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20-22

¢È·ÁÚ¿ÌÌ·Ù· ˘‰Ú·˘ÏÈÎÔ‡ Ï‹ÁÌ·ÙÔ˜ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23-25

YÔÏÔÁÈÛÌfi˜ ·Ú·ÌfiÚÊˆÛË˜ ÛˆÏ‹Ó·

ÙÔÔıÂÙËÌ¤ÓÔ˘ Ì¤Û· ÛÙÔ ¤‰·ÊÔ˜ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26-29

AÓÙÔ¯‹ ÛˆÏ‹Ó· ÛÙËÓ Â›‰Ú·ÛË ÂÍˆÙÂÚÈÎ‹˜

˘‰ÚÔÛÙ·ÙÈÎ‹˜ ›ÂÛË˜ (Buckling Strength) . . . . . . . . . . . . . . . . . . . . . . . . 30, 31

MÂÙ·ÊÔÚ¿ Î·È ·Ôı‹ÎÂ˘ÛË ÛˆÏ‹ÓˆÓ ·fi PVC-U . . . . . . . . . . . . . . . . . . . . . 32

TÔÔı¤ÙËÛË ÛˆÏ‹ÓˆÓ ·fi PVC-U . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32, 33

™‡Ó‰ÂÛË ÛˆÏ‹ÓˆÓ ·fi PVC-U . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33-35

™˘ÚÙ·ÚˆÙ‹ ˘‰ÚÔÏË„›· ·ÛÊ·ÏÂ›·˜ ·fi PVC-U, 10 ATM . . . . . . . . . . . . . . . . . 36

™ÙÂÁ·Ófi Û·Ì¿ÚÈ ˘ÔÓfiÌˆÓ ÌÂ ÂÏ·ÛÙÈÎfi ‰·ÎÙ‡ÏÈÔ . . . . . . . . . . . . . . . . . . . . . 37



5

TEXNIKA XAPAKTHPI™TIKA MEI°MATøN PVC-U

¶ÚÔ‰È·ÁÚ·Ê‹      
MÔÓ¿‰Â˜

T˘ÈÎ¤˜
EÏ¤Á¯Ô˘ TÈÌ¤˜

MË¯·ÓÈÎ¤˜ I‰ÈfiÙËÙÂ˜

M¤ÙÚÔ EÏ·ÛÙÈÎfiÙËÙ·˜ (50mm/min, 23ÆC) DIN 53457 MPa 3000
AÓÙÔ¯‹ ÛÂ EÊÂÏÎ˘ÛÌfi (50mm/min, 23ÆC) DIN 53455 MPa 50-60
EÈÌ‹Î˘ÓÛË ÛÙË £Ú·‡ÛË (50mm/min, 23ÆC) ISO/R 527 % 10-80
IZOD AÓÙÔ¯‹ ÛÂ KÚÔ‡ÛË (50mm/min, 23ÆC) ISO/R 180 J/m ¯·Ú·Á‹˜ ≥45

º˘ÛÈÎ¤˜ I‰ÈfiÙËÙÂ˜

¶˘ÎÓfiÙËÙ· ISO 4439 gr/cm3 1.35-1.4
º·ÈÓÔÌ¤ÓË ¶˘ÎÓfiÙËÙ· ISO 1133 gr/cm3 0.5
™˘ÓÙÂÏÂÛÙ‹˜ °Ú·ÌÌ. ¢È·ÛÙÔÏ‹˜ ASTM D 696 K-1 0.8Ø10- 4

™˘ÓÙÂÏÂÛÙ‹˜ £ÂÚÌÈÎ‹˜ AÁˆÁÈÌfiÙËÙ·˜ DIN 52612 Kcal/cmØhØK 0.24
EÈ‰ÈÎ‹ £ÂÚÌfiÙËÙ· Kj/KgØK 1.9
™ËÌÂ›Ô Vicat DIN 53460 ÆC ≥72
£ÂÚÌÈÎ‹ ™˘ÌÂÚÈÊÔÚ¿
AÔÚÚÔÊËÙÈÎfiÙËÙ· ÛÂ ÓÂÚfi DIN 8061 MÂÙ·‚ÔÏ‹ % ‰È·ÛÙ¿ÛÂˆÓ ≤5
YÁÚ·Û›· ISO/R 1269 % ≤5
T¤ÊÚ· DIN 53568 (B12) % ≤0.1
¶ÙËÙÈÎ¿ DIN 7746 % ≤0.3
¶ÂÚÈÂÎÙÈÎfiÙËÙ· ÛÂ ÌfiÏ˘‚‰Ô DIN 53599 (II) % ≤2
XËÌÈÎ‹ AÓÙÔ¯‹ ÛÂ ıÂÈ˚Îfi ÔÍ‡ DIN 16929 ·‡ÍËÛË ‹ 316

ÂÏ¿ÙÙˆÛË Ì¿˙·˜, mg 13

HÏÂÎÙÚÈÎ¤˜ I‰ÈfiÙËÙÂ˜

¢ÈËÏÂÎÙÚÈÎ‹ ™Ù·ıÂÚ¿ ASTM D 150 3.2
EÈ‰ÈÎ‹ AÓÙ›ÛÙ·ÛË DIN 53482 øØcm ≥1014

EÈÊ·ÓÂÈ·Î‹ AÓÙ›ÛÙ·ÛË DIN 53482 ø >1012

OÈ ÙÈÌ¤˜, Ô˘ ·Ó·Ê¤ÚÔÓÙ·È ÛÙÔÓ ›Ó·Î·, Â›Ó·È ÂÓ‰ÂÈÎÙÈÎ¤˜.



6

XHMIKA XAPAKTHPI™TIKA ™ø§HNøN A¶O PVC-U

XHMIKE™ OY™IE™ ™Y°K/™H*
£EPMOKPA™IE™**

20ÆC    40ÆC    60ÆC

A‰ÈÈÎfi ÔÍ‡ Î.‰. 1 2

A¤ÚÈ· ··ÁˆÁ‹˜ ÂÚÈ¤¯ÔÓÙ·:

¢ÈÔÍÂ›‰ÈÔ ÙÔ˘ ¿ÓıÚ·Î· 1 1 1

¢ÈÔÍÂ›‰ÈÔ ÙÔ˘ ıÂ›Ô˘ ¯.Û. 1 1 1

£ÂÈ˚Îfi ÔÍ‡ ÌÂ ÓÂÚfi 1 1 1

MÔÓÔÍÂ›‰ÈÔ ÙÔ˘ ¿ÓıÚ·Î· 1 1 1

NÈÙÚÒ‰ÂÈ˜ ·ÙÌÔ‡˜ ›¯ÓË 1 1 1

Y‰ÚÔÊıfiÚÈÔ ›¯ÓË 1 1 1

Y‰ÚÔ¯ÏÒÚÈÔ 1 1 1

AÈı˘ÏÂÓÔÁÏ˘ÎfiÏË 1 1 1

AÈı˘ÏÈÎfi ·Èı¤Ú· 100% 3

AÎÂÙfiÓË 100% 3 3 3

AÏÎÔfiÏË ·Èı˘ÏÈÎ‹ 95% 1 2

AÏÎÔfiÏË ·ÏÏ˘ÏÈÎ‹ 96% 2 3

AÏÎÔfiÏË ÌÂı˘ÏÈÎ‹ 100% 1 2

AÌÌˆÓ›· ·.˘.‰. 1 3

AÌÌˆÓ›· ·¤ÚÔ˜ (ÍËÚ‹) 100% 1 1 1

AÌÌˆÓ›· ˘ÁÚ‹ 100% 2 3

AÌ˘ÏÔ ˘.‰. 1 1 1

AÓıÚ·ÎÈÎfi Î¿ÏÈÔ (ÔÙ¿Û·) ·.˘.‰. 1 1 1

AÓıÚ·ÎÈÎfi Ó¿ÙÚÈÔ (Ûfi‰·) ·.˘.‰. 1 1 1

AÓÈÏ›ÓË Î.‰. 3 3 3

AÔÚÚ˘·ÓÙÈÎ¿ 1 1 1

B·ÛÈÏÈÎfi ‡‰ˆÚ 2 3

BÂÓ˙›ÓË 1 1 1

BÂÓ˙Ô˚Îfi Ó¿ÙÚÈÔ 35% 1 2

BÂÓ˙Ô˚Îfi ÔÍ‡ Î.‰. 2 3

BÂÓ˙fiÏÈÔ 100% 3 3 3

BfiÚ·Î·˜ Î.‰. 1 2

BÔÚÈÎfi Î¿ÏÈÔ ·.˘.‰  1% 1 1 1

BÔÚÈÎfi ÔÍ‡ ·.˘.‰. 1 2

BÔ˘Ù·‰È¤ÓÈÔ 100% 1 1 1

BÔ˘Ù¿ÓÈÔ 100% 1

BÔ˘Ù·ÓfiÏË 100% 1 2

BÔ˘Ù˘ÚÈÎfi ÔÍ‡ 20% 1 2

BÔ˘Ù˘ÚÈÎfi ÔÍ‡ 98% 3 3 3

BÚˆÌÈÎfi ÔÍ‡ 10% 1 2

BÚÒÌÈÔ (˘ÁÚfi) 100% 3 3 3

BÚˆÌÈÔ‡¯Ô Î¿ÏÈÔ Î.‰. 1 1 1

°¿Ï· Î·È ÚÔ˚fiÓÙ· ·˘ÙÔ‡ 1 1 1

°·Ï·ÎÙÈÎfi ÔÍ‡ 10% 1 2

°·Ï·ÎÙÈÎfi ÔÍ‡ 10% - 90% 2 3

°·Ï·ÎÙˆÌ·ÙÔÔÈËÙ¤˜ 1 1 1

°Ï˘ÎÂÚ›ÓË 100% 1 1 1

°Ï˘Îfi˙Ë Î.‰. 1 2

XHMIKE™ OY™IE™ ™Y°K/™H*
£EPMOKPA™IE™**

20ÆC    40ÆC    60ÆC

°Ï˘ÎÔÏÈÎfi ÔÍ‡ 30% 1 1 1

¢ÂÍÙÚ›ÓË Î.‰. 1 2

¢ÈıÂÈ¿ÓıÚ·Î·˜ 100% 3 3 3

¢ÈıÂÈÒ‰Â˜ Ó¿ÙÚÈÔ ·.˘.‰. 1 1 2

¢ÈıÂÈÒ‰Â˜ Ó¿ÙÚÈÔ Î.‰. 1 1 1

¢ÈÔÍÂ›‰ÈÔ ÙÔ˘ ¿ÓıÚ·Î· 100% 1 1 1

¢ÈÔÍÂ›‰ÈÔ ÙÔ˘ ¿ÓıÚ·Î· (˘‰·Ù. ‰È¿Ï.) Î.‰. 1 2

¢ÈÔÍÂ›‰ÈÔ ÙÔ˘ ıÂ›Ô˘ (ÍËÚfi) 100% 1 1 1

¢ÈÔÍÂ›‰ÈÔ ÙÔ˘ ıÂ›Ô˘ (˘ÁÚÔ‡) 100% 2 3

¢È¯ÏˆÚÔ·Èı¿ÓÈÔ 100% 3 3 3

¢È¯ÏˆÚÔÌÂı¿ÓÈÔ 100% 3 3 3

¢È¯ÚˆÌÈÎfi Î¿ÏÈÔ 40% 1 1 1

EÏ·È· ˙ˆÈÎ¿ 1 1 1

EÏ·È· Ê˘ÙÈÎ¿ 1 1 1

EÏ·˚Îfi ÔÍ‡ 100% 1 1 1

Z¿¯·ÚË (˘‰·Ù. ‰È·Ï.) Î.‰. 1 1 1

Z‡ıÔ˜ 1 1 1

£ÂÈ˚Îfi ·ÌÌÒÓÈÔ Î.‰. 1 1 1

£ÂÈ˚Îfi ·ÚÁ›ÏÈÔ Î.‰. 1 1 1

£ÂÈ˚Îfi Ì·ÁÓ‹ÛÈÔ Î.‰. 1 1 1

£ÂÈ˚Îfi ÓÈÎ¤ÏÈÔ Î.‰. 1 1 1

£ÂÈ˚Îfi ÔÍ‡ 40% - 90% 1 3

£ÂÈ˚Îfi ÔÍ‡ 96% 2 3

£ÂÈ˚Îfi ÔÍ‡ ·ÙÌ›˙ÔÓ 10% 3

£ÂÈ˚Îfi ÔÍ‡ ·ÙÌ›˙ÔÓ ·ÙÌÔ› (¯.Û.) 1

£ÂÈ˚Îfi ÔÍ‡ ·ÙÌ›˙ÔÓ ·ÙÌÔ› (˘.Û.) 2

£ÂÈ˚Îfi˜ ¯·ÏÎfi˜ Î.‰. 1 1 1

£ÂÈ˚Îfi˜ „Â˘‰¿ÚÁ˘ÚÔ˜ Î.‰. 1 1 1

£ÂÈÔ‡¯Ô ·ÚÁ›ÏÈÔ ·Ú·Èfi 1 1 1

£ÂÈÔ‡¯Ô Ó¿ÙÚÈÔ ·.˘.‰. 1 1 2

£ÂÈÔ‡¯Ô Ó¿ÙÚÈÔ Î.‰. 1 1 1

£ÂÈÒ‰Â˜ ÔÍ‡ ˘.‰. 1 1 1

KÈÙÚÈÎfi ÔÍ‡ Î.‰. 1 1 1

K˘ÎÏÔÂÍ·ÓfiÏË 100% 3 3 3

§Â˘Î·ÓÙÈÎ¿ ˘ÁÚ¿ 13% Cl2
1 1 2ÂÓÂÚÁfi

§È·Ú¿ ÔÍ¤· 100% 1 1 1

§›Ë Î·È ¤Ï·È· 1 1 1

M·ÏÂ˚Îfi ÔÍ‡ Î.‰. 1 2

MÂı˘ÏÂÓÔ¯ÏˆÚ›‰ÈÔ 100% 3 3 3

MÂÏ¿ÛÛ· 1 1 1

MÔÓÔÍÂ›‰ÈÔ ÙÔ˘ ¿ÓıÚ·Î· 100% 1 1 1

M˘ÚÌËÁÎÈÎfi ÔÍ‡ 1% - 50% 1 2

N·Êı·Ï›ÓË 100% 2 3

NÈÙÚÈÎfi ·ÌÌÒÓÈÔ Î.‰. 1 1 1

1 = ·ÓÙÔ¯‹ Ï‹ÚË˜
2 = ·ÓÙÔ¯‹ ÂÚÈÔÚÈÛÌ¤ÓË
3 = ‰Â Û˘ÓÈÛÙ¿Ù·È
˘.‰. = ˘‰·ÙÈÎfi ‰È¿Ï˘Ì· ÌÂ Û˘ÁÎ¤ÓÙÚˆÛË ÌÂÁ·Ï‡ÙÂÚË ·fi 10%, ·ÏÏ¿ fi¯È ÎÔÚÂÛÌ¤ÓÔ
·.˘.‰. = ·Ú·Èfi ˘‰·ÙÈÎfi ‰È¿Ï˘Ì· ÌÂ Û˘ÁÎ¤ÓÙÚˆÛË Ì¤¯ÚÈ 10%
Î.‰. = ÎÔÚÂÛÌ¤ÓÔ ‰È¿Ï˘Ì·
¯.Û. = ¯·ÌËÏ‹ Û˘ÁÎ¤ÓÙÚˆÛË
˘.Û. = ˘„ËÏ‹ Û˘ÁÎ¤ÓÙÚˆÛË
% = Î·Ù¿ ‚¿ÚÔ˜

* K·Ì›· ¤Ó‰ÂÈÍË=Î·ı·Ú¿ ÚÔ˚fiÓÙ·
** K·Ì›· ¤Ó‰ÂÈÍË=‰ÂÓ ˘¿Ú¯Ô˘Ó ÛÙÔÈ¯Â›·
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XHMIKE™ OY™IE™ ™Y°K/™H*
£EPMOKPA™IE™**

20ÆC    40ÆC    60ÆC

NÈÙÚÈÎfi ·Û‚¤ÛÙÈÔ 50% 1 1 1

NÈÙÚÈÎfi Î¿ÏÈÔ Î.‰. 1 1 1

NÈÙÚÈÎfi ÔÍ‡ ¤ˆ˜ 45% 1 2

NÈÙÚÈÎfi ÔÍ‡ 50%-98% 3 3 3

NÈÙÚÈÎfi˜ ¿ÚÁ˘ÚÔ˜ Î.‰. 1 2

NÈÙÚÔ‚ÂÓ˙fiÏÈÔ 100% 3 3 3

•˘ÏfiÏÈÔ 100% 3 3 3

O˙ÔÓ 100% 1 1 1

OÈÓÔÓÂ˘Ì·ÙÒ‰Ë ÔÙ¿ 1

O›ÓÔ˜ 1 1

OÍ·ÏÈÎfi ÔÍ‡ ·.˘.‰. 1 2

OÍÈÎ‹ ·Ï‰Â‡‰Ë 40%-100% 3 3 3

OÍÈÎfi ÔÍ‡ Glacial 3 3 3

OÍÈÎfi ÔÍ‡ 25% 1 2

OÍÈÎfi ÔÍ‡ 80% 1 2

OÍÈÎfi˜ ·Èı˘ÏÂÛÙ¤Ú·˜ 100% 3 3 3

OÍÈÎfi˜ ·Ó˘‰Ú›ÙË˜ 100% 3 3 3

OÍÈÎfi˜ ‚Ô˘Ù˘ÏÂÛÙ¤Ú·˜ 100% 3 3 3

OÍÈÎfi˜ ‚˘ÓÈÏÂÛÙ¤Ú·˜ 100% 3 3 3

OÍÈÎfi˜ ÌfiÏ˘‚‰Ô˜ ·.˘.‰. 1 1 1

OÍÈÎfi˜ ÌfiÏ˘‚‰Ô˜ Î.‰. 1 1 1

OÍÔ˜ 1 1 1

OÍ˘ÁfiÓÔ 100% 1 1 1

OÚ˘ÎÙ¤Ï·È· 1 1 1

O˘Ú›· 10% 1 2

¶·Ú·ÊÈÓ¤Ï·ÈÔ 1 1 1

¶·Ú·Ê›ÓË 1 1 1

¶ÂÙÚÂÏ·˚Îfi˜ ·Èı¤Ú·˜ 1 1 1

¶ÂÙÚ¤Ï·ÈÔ 1 1 1

¶ÈÎÚÈÎfi ÔÍ‡ ˘.‰. 1% 1 1 1

¶ÚÔ¿ÓÈÔ ˘ÁÚÔÔÈËÌ¤ÓÔ 100% 1

¶˘ÚÈ‰›ÓË ¤ˆ˜ 100% 3 3 3

¶˘ÚÈÙÈÎfi ÔÍ‡ ˘.‰. 1 1 1

™·Ô‡ÓÈ 1 1 1

™ÙÂ·ÚÈÎfi ÔÍ‡ 100% 1 1 1

™Ù˘ÙËÚ›Â˜ ·.˘.‰. 1 1 2

™Ù˘ÙËÚ›Â˜ Î.‰. 1 1 1

T·ÓÓÈÎfi ÔÍ‡ ˘.‰. 1 1 1

TÂÚÂ‚ÈÓı¤Ï·ÈÔ (Ó¤ÊÙÈ) 100% 1 2

TÂÙÚ··Èı˘ÏÈÎfi˜ ÌfiÏ˘‚‰Ô˜ 100% 1

TÂÙÚ·¯ÏˆÚ¿ÓıÚ·Í 100% 3 3 3

TÔÏÔ˘fiÏÈÔ 100% 3 3 3

TÚÈ¯ÏˆÚÔ·Èı˘Ï¤ÓÈÔ 100% 3 3 3

TÚ˘ÁÈÎfi ÔÍ‡ ·.˘.‰. 1 1 1

Y‰Ú¿ÚÁ˘ÚÔ˜ 100% 1 1 1

XHMIKE™ OY™IE™ ™Y°K/™H*
£EPMOKPA™IE™**

20ÆC    40ÆC    60ÆC

Y‰ÚÔ‚ÚˆÌÈÎfi ÔÍ‡ 10% 1 2

Y‰ÚÔ‚ÚˆÌÈÎfi ÔÍ‡ 50% 1 2

Y‰ÚÔÁfiÓÔ 100% 1 1 1

Y‰ÚfiıÂÈÔ (·¤ÚÈÔ) 100% 1 1 1

Y‰ÚÔÍÂ›‰ÈÔ ÙÔ˘ Î·Ï›Ô˘
˘.‰. 1 1 1(Î·˘ÛÙÈÎ‹ ÔÙ¿Û·)

Y‰ÚÔÍÂ›‰ÈÔ ÙÔ˘ Î·Ï›Ô˘
˘.‰. 1 1 1(Î·˘ÛÙÈÎ‹ Ûfi‰·)

Y‰ÚÔÊıÔÚÈÎfi ÔÍ‡ 40% 2 3

Y‰ÚÔÊıÔÚÈÎfi ÔÍ‡ 60% 2 3

Y‰ÚÔÊıÔÚÈÎfi ÔÍ‡ (·¤ÚÈÔ) 100% 2 3

Y‰ÚÔ¯ÏˆÚÈÎfi ÔÍ‡ 20% 1 2

Y‰ÚÔ¯ÏˆÚÈÎfi ÔÍ‡ 30% 1 1 1

Y‰ÚÔ¯ÏÒÚÈÔ ·¤ÚÈÔ (ÍËÚfi) 1 1 1

Y‰ˆÚ ÁÂÓÈÎÒ˜ 1 1 1

Y‰ˆÚ ı·Ï¿ÛÛË˜ 1 1 1

YÂÚÌ·ÁÁ·ÓÈÎfi Î¿ÏÈÔ 8% 1 1 1

YÂÚÌ·ÁÁ·ÓÈÎfi Î¿ÏÈÔ 18% 1 1

YÂÚÔÍÂ›‰ÈÔ ÙÔ˘ ˘‰ÚÔÁfiÓÔ˘ 30% 1 1 1

º·ÈÓfiÏË 90% 3 3 3

º·ÚÌ·Ï‰Â‡‰Ë ·.˘.‰. 1 2

º·ÚÌ·Ï‰Â‡‰Ë 40% 1 1 1

ºˆÛÊÔÚÈÎfi ÔÍ‡ (ÔÚıfi) 30% 1 2

ºˆÛÊÔÚÈÎfi ÔÍ‡ (ÔÚıfi) >30% 1 1 1

ºˆÙÔÁÚ·ÊÈÎ¿ Á·Ï·ÎÙÒÌ·Ù· 1 1

ºˆÙÔÁÚ·ÊÈÎ¿ ÛÙÂÚÂˆÙÈÎ¿ 1 1

ºˆÙÔÁÚ·ÊÈÎÔ› ÂÌÊ·ÓÈÛÙ¤˜ 1 1

XÏÒÚÈÔ ·¤ÚÈÔ (ÍËÚfi) 100% 2 3

XÏÒÚÈÔ ˘‰·Ù. ‰È¿Ï˘Ì. Î.‰. 2 3

XÏˆÚÈÔ‡¯Ô ·ÌÌÒÓÈÔ Î.‰. 1 1 1

XÏˆÚÈÔ‡¯Ô ·ÚÁ›ÏÈÔ Î.‰. 1 1 1

XÏˆÚÈÔ‡¯Ô ·Û‚¤ÛÙÈÔ Î.‰. 1 1 1

XÏˆÚÈÔ‡¯Ô Î¿ÏÈÔ Î.‰. 1 1 1

XÏˆÚÈÔ‡¯Ô Ì·ÁÓ‹ÛÈÔ Î.‰. 1 1 1

XÏˆÚÈÔ‡¯Ô ÌÂı˘Ï¤ÓÈÔ 3 3 3

XÏˆÚÈÔ‡¯Ô ÌÂı‡ÏÈÔ 3 3 3

XÏˆÚÈÔ‡¯Ô Ó¿ÙÚÈÔ Î.‰. 1 1 1

XÏˆÚÈÔ‡¯Ô˜ Î·ÛÛ›ÙÂÚÔ˜ Î.‰. 1 1 1

XÏˆÚÈÔ‡¯Ô˜ Û›‰ËÚÔ˜ Î.‰. 1 1 1

XÏˆÚÈÔ‡¯Ô˜ ÊˆÛÊfiÚÔ˜ 100% 3 3 3

XÏˆÚÈÔ‡¯Ô˜ ¯·ÏÎfi˜ Î.‰. 1 1 1

XÏˆÚÔÊfiÚÌÈÔ 100% 3 3 3

XÚˆÌÈÎfi ÔÍ‡ ˘.‰. ¤ˆ˜ 5% 1 1 2

X˘ÌÔ› ÊÚÔ‡ÙˆÓ 1 1 1

XHMIKA XAPAKTHPI™TIKA ™ø§HNøN A¶O PVC-U

T· ÛÙÔÈ¯Â›·, Ô˘ ·Ó·Ê¤ÚÔÓÙ·È ÛÙÔ˘˜ ·Ú·¿Óˆ ›Ó·ÎÂ˜, Â›Ó·È ÂÓ‰ÂÈÎÙÈÎ¿ Î·È ˘fiÎÂÈÓÙ·È ÛÂ ÙÚÔÔÔÈ‹ÛÂÈ˜ Î·È ÚÔÛı‹ÎÂ˜.



¢IA™TATIKA ™ø§HNøN ¶IE™H™ A¶O PVC-U

¶PO¢IA°PAºE™: DIN 8061, 8062, 19532 / ISO 161/1 - 1978, E§OT 9

XPøMA: °KPI ™KOYPO (RAL 7011)

™ø§HNE™ DURALIFE
®

ME ™YN¢E™MO (MOYºA) KAI E§A™TIKO ¢AKTY§IO

O.D.1

Lo

Lb

O.D.3
S1

S2

I.D.2

LÂ

8

EÌ‚fiÏÈÌÔ Ì‹ÎÔ˜
LÂ = Lb - 15mm
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™ø§HNE™ ¶IE™Eø™  DURALIFE
®

6 ATM (SDR 34, 334 - ™EIPA 3)

™ø§HNE™ ¶IE™Eø™ DURALIFE
®

10 ATM (SDR 21 - ™EIPA 4)

O.D.1 S1 I.D.2 S2 O.D.3 Lo Lb Wmin-max min-max min-max max max

ONOMA™TIKH
¶AXO™

E™. ¢IAMETPO™ ¶AXO™ E•. ¢IAMETPO™ MHKO™ E™.MHKO™
BAPO™E•. ¢IAMETPO™ KEºA§H™ KEºA§H™ KEºA§H™ KEºA§H™ KEºA§H™

ONOMA™TIKH
¶AXO™

E™. ¢IAMETPO™ ¶AXO™ E•. ¢IAMETPO™ MHKO™ E™.MHKO™
BAPO™E•. ¢IAMETPO™ KEºA§H™ KEºA§H™ KEºA§H™ KEºA§H™ KEºA§H™

mm mm mm mm mm mm mm Kg/m

50 50.2 1.8 2.2 50.5 51.1 2.2 65.3 105 95 0.422
63 63.2 1.9 2.3 63.6 64.3 2.3 84.6 115 104 0.562
75 75.3 2.2 2.7 75.6 76.3 2.7 99.1 123 110 0.782
90 90.3 2.7 3.2 90.7 91.5 3.2 116.9 131 116 1.13

110 110.3 3.2 3.8 110.8 111.7 3.8 139.8 140 123 1.64
125 125.3 3.7 4.3 125.8 126.7 4.3 156.7 147 128 2.13
140 140.4 4.1 4.8 140.9 141.9 4.8 173.4 155 133 2.65
160 160.4 4.7 5.4 161.0 162.1 5.4 196.4 164 140 3.44
180 180.4 5.3 6.1 181.2 182.3 6.1 218.7 173 146 4.37
200 200.4 5.9 6.7 201.3 202.4 6.7 241.0 181 151 5.37
225 225.5 6.6 7.5 226.4 227.5 7.5 268.9 194 161 6.76
250 250.5 7.3 8.3 251.5 252.7 8.3 297.0 204 168 8.31
280 280.6 8.2 9.3 281.6 283.0 9.3 332.5 222 181 10.4
315 315.6 9.2 10.4 316.8 318.3 10.4 371.3 237 192 13.2
355 355.7 10.4 11.7 357.0 358.6 11.7 417.1 257 206 16.7
400 400.7 11.7 13.1 402.2 404.0 13.1 468.5 276 220 21.1
450 450.8 13.2 14.8 452.5 454.5 14.8 523.8 299 235 26.8
500 500.9 14.6 16.3 502.6 504.8 16.3 581.4 325 255 32.9
560 561.0 16.4 18.3 562.8 565.2 18.3 649.3 370 273 41.4
630 631.1 18.4 20.5 633.1 635.7 20.5 708.3 382 295 52.2

O.D.1 S1 I.D.2 S2 O.D.3 Lo Lb Wmin-max min-max min-max max max
mm mm mm mm mm mm mm Kg/m

50 50.2 2.4 2.9 50.5 51.1 2.9 66.5 108 95 0.552
63 63.2 3.0 3.5 63.6 64.3 3.5 86.8 120 104 0.854
75 75.3 3.6 4.2 75.6 76.3 4.2 101.9 128 110 1.22
90 90.3 4.3 5.0 90.7 91.5 5.0 120.1 137 116 1.75

110 110.3 5.3 6.1 110.8 111.7 6.1 144.0 149 123 2.61
125 125.3 6.0 6.8 125.8 126.7 6.8 161.3 157 128 3.34
140 140.4 6.7 7.6 140.9 141.9 7.6 178.6 165 133 4.18
160 160.4 7.7 8.7 161.0 162.1 8.7 202.4 177 140 5.47
180 180.4 8.6 9.7 181.2 182.3 9.7 225.3 187 146 6.88
200 200.4 9.6 10.8 201.3 202.4 10.8 248.4 196 151 8.51
225 225.5 10.8 12.1 226.4 227.5 12.1 277.3 211 161 10.8
250 250.5 11.9 13.3 251.5 252.7 13.3 306.2 223 168 13.2
280 280.6 13.4 15.0 281.6 283.0 15.0 342.9 243 181 16.6
315 315.6 15.0 16.7 316.8 318.3 16.7 382.9 261 192 20.9
355 355.7 16.9 18.8 357.0 358.6 18.8 430.1 283 206 26.5
400 400.7 19.1 21.3 402.2 404.0 21.3 483.3 307 220 33.7
450 450.8 21.5 23.9 452.5 454.5 23.9 540.4 333 235 42.7
500 500.9 23.9 26.5 502.6 504.8 26.5 600.0 363 255 52.6
560 561.0 26.7 29.6 562.8 565.2 29.6 669.9 393 273 65.8
630 631.1 30.0 33.2 633.1 635.7 33.2 751.5 430 295 83.2
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™ø§HNE™ ¶IE™Eø™ DURALIFE
®

12.5 ATM* (SDR 16.93)

O.D.1 S1 I.D.2 S2 O.D.3
Lo Lb W

min-max min-max min-max max max
mm mm mm mm mm mm mm Kg/m

50 50.2 3.0 3.5 50.5 51.1 3.5 67.8 110 95 0.67
63 63.2 3.7 4.3 63.6 64.3 4.3 88.2 123 104 1.04
75 75.3 4.5 5.2 75.6 76.3 5.2 103.7 132 110 1.50
90 90.3 5.3 6.1 90.7 91.5 6.1 122.1 142 116 2.10

110 110.3 6.5 7.4 110.8 111.7 7.4 146.4 154 123 3.15
125 125.3 7.4 8.4 125.8 126.7 8.4 164.1 163 128 4.07
140 140.4 8.2 9.2 140.9 141.9 9.2 181.8 172 133 5.05
160 160.4 9.4 10.6 161.0 162.1 10.6 206.0 184 140 6.59
180 180.4 10.6 11.9 181.2 182.3 11.9 229.3 195 146 8.35
200 200.4 11.8 13.2 201.3 202.4 13.2 252.8 205 151 10.30
225 225.5 13.2 14.8 226.4 227.5 14.8 282.3 221 161 13.00
250 250.5 14.7 16.4 251.5 252.7 16.4 311.8 235 168 16.00
280 280.6 16.5 18.4 281.6 283.0 18.4 349.1 256 181 20.10
315 315.6 18.5 20.6 316.8 318.3 20.6 390.1 276 192 25.40
355 355.7 20.9 23.1 357.0 358.6 23.1 438.1 300 206 32.30
400 400.7 23.5 26.1 402.2 404.0 26.1 492.3 325 220 40.90
450 450.8 26.5 29.4 452.5 454.5 29.4 550.4 353 235 51.90
500 500.9 29.4 32.6 502.6 504.8 32.6 611.0 386 255 63.95

™ø§HNE™ ¶IE™Eø™ DURALIFE
®

16 ATM (SDR 13.5 - ™EIPA 5)

O.D.1 S1 I.D.2 S2 O.D.3
Lo Lb W

min-max min-max min-max max max
mm mm mm mm mm mm mm Kg/m

50 50.2 3.7 4.3 50.5 51.1 4.3 69.0 113 95 0.809
63 63.2 4.7 5.4 63.6 64.3 5.4 90.2 127 104 1.29
75 75.3 5.6 6.4 75.6 76.3 6.4 105.9 137 110 1.82
90 90.3 6.7 7.6 90.7 91.5 7.6 124.9 147 116 2.61

110 110.3 8.2 9.3 110.8 111.7 9.3 149.8 161 123 3.90
125 125.3 9.3 10.5 125.8 126.7 10.5 167.9 171 128 5.01
140 140.4 10.4 11.7 140.9 141.9 11.7 186.0 180 133 6.27
160 160.4 11.9 13.3 161.0 162.1 13.3 210.8 194 140 8.17
180 180.4 13.4 15.0 181.2 182.3 15.0 234.9 206 146 10.4
200 200.4 14.9 16.6 201.3 202.4 16.6 259.0 218 151 12.8
225 225.5 16.7 18.6 226.4 227.5 18.6 289.1 235 161 16.1
250 250.5 18.6 20.7 251.5 252.7 20.7 319.6 251 168 19.9
280 280.6 20.8 23.1 281.6 283.0 23.1 357.7 273 181 24.9
315 315.6 23.4 26.0 316.8 318.3 26.0 399.7 295 192 31.5
355 355.7 26.3 29.2 357.0 358.6 29.2 448.9 322 206 39.9
400 400.7 29.7 32.9 402.2 404.0 32.9 504.5 350 220 50.8

* OÈ ÛˆÏ‹ÓÂ˜ ›ÂÛË˜ ÏÂÈÙÔ˘ÚÁ›·˜ 12,5 atm ‰ÂÓ ÚÔ‚Ï¤ÔÓÙ·È ÛÙÈ˜ ·Ó·ÊÂÚfiÌÂÓÂ˜ ÛÙÔ ·ÚfiÓ
ÚÔ‰È·ÁÚ·Ê¤˜. ¶·Ú¿ÁÔÓÙ·È fiÌˆ˜, ÌÂ ¿¯Ë ÙÔÈ¯ÒÌ·ÙÔ˜ ˘ÔÏÔÁÈÛÌ¤Ó· ÌÂ ‚¿ÛË fiÛ· ÂÚÈÁÚ¿ÊÔÓÙ·È ÛÙÈ˜
ÚÔ‰È·ÁÚ·Ê¤˜, ÒÛÙÂ Ó· ·ÓÙ¤¯Ô˘Ó ÛÂ ›ÂÛË ÏÂÈÙÔ˘ÚÁ›·˜ 12,5 atm.

ONOMA™TIKH
¶AXO™

E™. ¢IAMETPO™ ¶AXO™ E•. ¢IAMETPO™ MHKO™ E™. MHKO™
BAPO™E•. ¢IAMETPO™ KEºA§H™ KEºA§H™ KEºA§H™ KEºA§H™ KEºA§H™

ONOMA™TIKH
¶AXO™

E™. ¢IAMETPO™ ¶AXO™ E•. ¢IAMETPO™ MHKO™ E™. MHKO™
BAPO™E•. ¢IAMETPO™ KEºA§H™ KEºA§H™ KEºA§H™ KEºA§H™ KEºA§H™
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™ø§HNE™ ¶IE™Eø™  DURALIFE
® 
ME ™YN¢E™MO (MOYºA) KAI E§A™TIKO ¢AKTY§IO

(ISO 4422 Î·È EN 1452-2)

T· ‰È·ÛÙ·ÙÈÎ¿ ÛˆÏ‹ÓˆÓ ‰È·Ì¤ÙÚˆÓ ÌÈÎÚfiÙÂÚˆÓ ·fi º110 Î·Ù·ÛÎÂ˘¿˙ÔÓÙ·È 
Û‡ÌÊˆÓ· ÌÂ ÙÈ˜ ÚÔ‰È·ÁÚ·Ê¤˜ DIN 8061-8062.

110   110.4 2.6     3.1 4.2     4.8 5.3     6.0
125   125.4 3.0     3.5 4.8     5.5 6.0     6.8
140   140.5 3.3     3.8 5.4     6.1 6.7     7.6
160   160.5 3.8     4.4 6.2     7.0 7.7     8.7
180   180.6 4.3     4.9 6.9     7.8 8.6     9.7
200   200.6 4.7     5.4 7.7     8.7 9.6     10.8
225   225.7 5.3     6.0 8.6     9.7 10.8    12.1
250   250.8 5.9     6.7 9.6     10.8 11.9    13.3
280   280.9 6.6     7.5 *** 10.7    12.0 13.4    14.9
315   316.0 7.4     8.3 * 12.1    13.6 15.0    16.7
355   356.1 8.4     9.4 * 13.6    15.2 16.9    18.8
400   401.2 9.4     10.5 ** 15.3    17.0 19.1    21.2
450   451.4 10.6    11.9 ** 17.2    19.1 21.5    23.9
500   501.5 11.8    13.2 19.1    21.2 23.9    26.5
560   561.7 13.2    14.8 *** 21.4    23.8 26.7    29.6
630   631.9 14.8    16.5 * 24.1    26.8 30.0    33.3

√¡√ª∞™∆π∫∏
∂•. ¢π∞ª∂∆ƒ√™

O.D.1

™ø§∏¡∂™ ¶π∂™∂ø™
6 ATM (SDR 42,6)

¶AXO™
S1

™ø§∏¡∂™ ¶π∂™∂ø™
10 ATM (SDR 26)

¶AXO™
S1

™ø§∏¡∂™ ¶π∂™∂ø™
12,5 ATM (SDR 21)

¶AXO™
S1

min    max min    max min    max min    max

mm mm mm mm

110  110.4 6.6     7.6 8.1     9.2
125  125.4 7.4     8.3 9.2     10.4
140  140.5 8.3     9.3 10.3    11.6
160  160.5 9.5     10.7 11.8    13.2
180  180.6 10.7    12.0 13.3    14.9
200  200.6 11.9    13.3 14.7    16.4
225  225.7 13.4    14.9 16.6    18.5
250  250.8 14.8    16.5 18.4    20.5
280  280.9 16.6    18.5 20.6    22.9
315  316.0 18.7    20.8 23.2    25.8
355  356.1 21.1    23.4 26.1    29.0
400  401.2 23.7    26.3 29.4    32.6
450  451.4 26.7    29.6
500  501.5 29.7    32.9
560  561.7
630  631.9

√¡√ª∞™∆π∫∏
∂•. ¢π∞ª∂∆ƒ√™

O.D.1

™ø§∏¡∂™ ¶π∂™∂ø™
16 ATM (SDR 17)

¶AXO™
S1

™ø§∏¡∂™ ¶π∂™∂ø™
20 ATM (SDR 13,6)

¶AXO™
S1

min    max min    max min    max

mm mm mm

* πÛ¯‡Ô˘Ó ÁÈ· ÙÔ ISO 4422. ™ÙÔ ∂¡ 1452-2 ÚÔ‰È·ÁÚ¿ÊÔÓÙ·È min ¿¯Ë ÌÈÎÚfiÙÂÚÔ Î·Ù¿ 0,2mm.
** πÛ¯‡Ô˘Ó ÁÈ· ÙÔ ISO 4422. ™ÙÔ ∂¡ 1452-2 ÚÔ‰È·ÁÚ¿ÊÔÓÙ·È min ¿¯Ë ÌÈÎÚfiÙÂÚÔ Î·Ù¿ 0,3mm.
*** πÛ¯‡Ô˘Ó ÁÈ· ÙÔ ISO 4422. ™ÙÔ ∂¡ 1452-2 ÚÔ‰È·ÁÚ¿ÊÔÓÙ·È min ¿¯Ë ÌÂÁ·Ï‡ÙÂÚÔ Î·Ù¿ 0,1mm.
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¢IA°PAMMA A¶ø§EIøN ¶IE™H™ ™ø§HNøN PVC-U

h =                (ÓÂÚfi ÛÂ 15ÆC)

h = AÒÏÂÈÂ˜ ›ÂÛË˜ (m/100m)

v = M¤ÛË Ù·¯‡ÙËÙ· ÙÔ˘ ÓÂÚÔ‡ (m/sec)

Q = ¶·ÚÔ¯‹ (l/sec ‹ m3/h)

I.D. = EÛˆÙÂÚÈÎ‹ ‰È¿ÌÂÙÚÔ˜ (mm)

Ï = ™˘ÓÙÂÏÂÛÙ‹˜ ·ˆÏÂÈÒÓ

K = 0.005 mm

ÏØv2

2ØgØd
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¢IA°PAMMA ™YNTE§E™TH ¢IOP£ø™H™ A¶ø§EIøN ¶IE™H™
(ÛÂ Û˘Ó¿ÚÙËÛË ÌÂ ÙË ıÂÚÌÔÎÚ·Û›·)
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EÈÙÚÂfiÌÂÓÂ˜ È¤ÛÂÈ˜ Û˘ÓÂ¯Ô‡˜ ÏÂÈÙÔ˘ÚÁ›·˜, ·Ó¿ÏÔÁ· ÌÂ ÙÈ˜ Û˘Óı‹ÎÂ˜ ¯Ú‹ÛÂˆ˜.

¶IE™EI™ §EITOYP°IA™ ™ø§HNøN PVC-U °IA ¢IAºOPE™ ™YN£HKE™ XPH™Eø™

£EPMOKPA™IA XPONIA PN 4 PN 6 PN 10 PN 16 PN 25
ÆC §EITOYP°IA™ ™ÂÈÚ¿ 2 ™ÂÈÚ¿ 3 ™ÂÈÚ¿ 4 ™ÂÈÚ¿ 5 ™ÂÈÚ¿ 6

1 4.8 7.2 12.0 19.2 30.0
5 4.5 6.7 11.2 17.9 27.9
10 4.3 6.5 10.8 17.3 27.0
25 4.1 6.2 10.3 16.5 25.6
50 4.0 6.0 10.0 16.0 25.0

1 3.9 5.8 9.7 15.5 24.3
5 3.6 5.4 9.0 14.4 22.5
10 3.5 5.3 8.8 14.1 21.9
25 3.3 5.0 8.3 13.3 20.7
50 3.2 4.8 8.0 12.8 20.1

1 3.0 4.6 7.6 12.2 19.1
5 2.7 4.1 6.8 10.9 17.1
10 2.6 4.0 6.6 10.6 16.6
25 2.6 3.8 6.4 10.2 16.1
50 2.5 3.8 6.3 10.1 15.8

2 2.1 3.2 5.3 8.5 13.2
5 1.9 2.9 4.8 7.7 12.0
10 1.8 2.7 4.5 7.2 11.2
30 1.7 2.5 4.2 6.7 10.5

1 1.4 2.1 3.5 5.6 8.6
5 1.2 1.8 3.0 4.8 7.3
10 1.1 1.7 2.8 4.5 7.0
30 1.0 1.5 2.5 4.0 6.3

20

30

40

50

60
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OÈ ·ÔÛÙ¿ÛÂÈ˜ ÛÙ‹ÚÈÍË˜ ÙˆÓ ‰È·ÁÚ·ÌÌ¿ÙˆÓ ·ÊÔÚÔ‡Ó ÔÚÈ˙fiÓÙÈÔ˘˜ ÛˆÏ‹ÓÂ˜. ™ÙËÓ ÂÚ›ÙˆÛË, Ô˘
ÔÈ ÛˆÏ‹ÓÂ˜ Â›Ó·È Î·Ù·ÎfiÚ˘ÊÔÈ, ÔÈ ·ÔÛÙ¿ÛÂÈ˜ Ú¤ÂÈ Ó· ÔÏÏ·Ï·ÛÈ·ÛÙÔ‡Ó ÌÂ ÙÔ Û˘ÓÙÂÏÂÛÙ‹ 1.3.
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¢IA°PAMMA A¶O™TA™EøN ™THPI•H™ ™ø§HNøN PVC-U 16 ATM
(™ˆÏ‹Ó·˜ ÌÂ ÓÂÚfi, Á = 1000 Kg/mÑ, B¤ÏÔ˜ Î¿Ì„Âˆ˜ æmax = 5mm ÛÂ 10 ¯ÚfiÓÈ·)
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™YNTE§E™TH™ ¢IOP£ø™H™

ONOM. ¶IE™H HDPE PVC-U(ATM)

PN 25 1.064

PN 16 1.07 1.000

PN 12.5 1.03

PN 10 1.00 0.930

PN 6 0.91 0.830

PN 4 0.84 0.720

PN 3.2 0.80

PN 2.5 0.75 0.640

™YNTE§E™TH™ ¢IOP£ø™H™

BE§O™ KAMæH™
HDPE PVC-U(mm)

20 1.19

15 1.11

10 1.00

5 0.84 1.00

2.5 0.70 0.84

1 0.56 0.67

™YNTE§E™TH™ ¢IOP£ø™H™

¶YKNOTHTA
PEY™TOY HDPE PVC-U
(Kg/mÑ)

1000 1.00 1.00

1250 0.96 0.97

1500 0.93 0.94

1750 0.90 0.92

¶INAKA™ ¢IOP£ø™H™
°IA ¢IAºOPETIKH K§A™H ¶IE™H™

¶INAKA™ ¢IOP£ø™H™
°IA ¢IAºOPETIKO BE§O™ KAMæEø™

¶INAKA™ ¢IOP£ø™H™
°IA PEY™TO ¢IAºOPETIKH™ ¶YKNOTHTA™

™YNTE§E™TE™ ¢IOP£ø™H™ A¶O™TA™EøN ™THPI•H™ ™ø§HNøN PVC-U

OÈ ›Ó·ÎÂ˜, Ô˘ ·ÎÔÏÔ˘ıÔ‡Ó, ‰›ÓÔ˘Ó Û˘ÓÙÂÏÂÛÙ¤˜ ‰ÈfiÚıˆÛË˜ ÙˆÓ ·ÔÛÙ¿ÛÂˆÓ ÛÙ‹ÚÈÍË˜ ÛˆÏ‹ÓˆÓ ·fi
HDPE Î·È PVC-U, ÁÈ· Û˘Óı‹ÎÂ˜ ÂÁÎ·Ù¿ÛÙ·ÛË˜ ‰È·ÊÔÚÂÙÈÎ¤˜ ·fi ·˘Ù¤˜ Ô˘ ÂÚÈÁÚ¿ÊÔÓÙ·È ÛÙÔ ÚÔËÁÔ‡ÌÂÓÔ
‰È¿ÁÚ·ÌÌ·.
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¢IA™TATIKA ™ø§HNøN Y¶ONOMøN A¶O PVC-U

¶PO¢IA°PAºE™: E§OT 476  XPøMA: KEPAMI¢I (RAL 8023)

™ø§HNE™ TERRALIFE
®

ME ™YN¢E™MO (MOYºA) KAI E§A™TIKO ¢AKTY§IO

™ø§HNE™ Y¶ONOMøN  TERRALIFE
®

™EIPA 51 (SDR 51) 

O.D.1 S1 I.D.2 S2 O.D.3 Lo Lb W
min-max min-max min-max max max

mm mm mm mm mm mm mm Kg/m

160 160.5 3.2 3.8 160.5 161.0 3.8 181.4 91.9 75.8 2.41
200 200.6 3.9 4.5 200.6 201.1 4.5 224.8 108.3 89.4 3.67
250 250.8 5.0 5.7 250.6 251.8 5.7 284.5 137.4 112.8 5.67
315 316.0 6.2 7.1 315.7 317.0 7.1 353.3 165.6 135.4 9.01
355 356.1 7.0 7.9 355.8 357.3 7.9 396.2 184.3 150.5 11.40
400 401.2 7.9 8.9 400.8 402.4 8.9 445.3 203.1 165.4 14.50
500 501.5 9.8 11.0 501.0 503.0 9.8 555.6 241.6 194.9 22.40
630 631.9 12.4 13.9 631.2 633.2 12.4 694.8 270.2 212.3 35.70

N.D.

mm

150
200
250
300
-

400
500
600

™ø§HNE™ Y¶ONOMøN  TERRALIFE
®

™EIPA 41 (SDR 41) 

O.D.1 S1 I.D.2 S2 O.D.3 Lo Lb W
min-max min-max min-max max max

mm mm mm mm mm mm mm Kg/m

110 110.4 3.0 3.5 110.8 111.7 3.5 139.1 139.1 122.9 1.53
125 125.4 3.1 3.7 125.8 126.7 3.7 155.5 145.1 128.1 1.82
160 160.5 3.9 4.5 160.5 161.0 4.5 182.8 94.5 75.8 2.88
200 200.6 4.9 5.6 200.6 201.1 5.6 226.8 112.4 89.4 4.50
250 250.8 6.1 7.0 250.6 251.8 7.0 286.7 142.3 112.8 7.02
315 316.0 7.7 8.7 315.7 317.0 8.7 356.3 171.6 135.4 11.07
355 356.1 8.7 9.8 355.8 357.3 9.8 399.6 191.4 150.5 14.06
400 401.2 9.8 11.0 400.8 402.4 11.0 449.1 210.9 165.4 17.83
500 501.5 12.2 13.7 501.0 503.0 13.7 560.4 251.6 194.9 27.73
630 631.2 15.4 17.2 631.2 633.2 17.2 703.8 282.5 212.3 43.98

N.D.

mm

100
125
150
200
250
300
-

400
500
600

O.D.1

Lo
O.D.3

S1

S2
I.D.2

Lb

LÂ

ONOMA™TIKH
¶AXO™

E™. ¢IAMETPO™ ¶AXO™ E•. ¢IAMETPO™ MHKO™ E™. MHKO™
BAPO™E•. ¢IAMETPO™ KEºA§H™ KEºA§H™ KEºA§H™ KEºA§H™ KEºA§H™

ONOMA™TIKH
¶AXO™

E™. ¢IAMETPO™ ¶AXO™ E•. ¢IAMETPO™ MHKO™ E™. MHKO™
BAPO™E•. ¢IAMETPO™ KEºA§H™ KEºA§H™ KEºA§H™ KEºA§H™ KEºA§H™

EÌ‚fiÏÈÌÔ Ì‹ÎÔ˜
LÂ = Lb - 15mm
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K§I™H, %

POH ME BAPYTHTA ™E ™ø§HNE™ PVC-U  -  ¢IA°PAMMA °IA ™ø§HNE™ ¶§HPEI™

¶
A

P
O

XH
, 

I 
/ 

se
c

∅∅ 600

∅∅ 500

∅∅ 400

∅∅ 355

∅∅ 315

∅∅ 250
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∅∅ 160

∅∅ 125

∅∅ 110

5
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2.5
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1.81.61.4
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1

0.8

0.6
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Dm / Do

™˘
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Ù‹
˜ 

¢
Èfi

Ú
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ˆ
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Ë
˜ 

f

Vm / Vo

Qm / Qo

¢IA°PAMMA METABO§H™ ¶APOXH™ KAI TAXYTHTA™
ANA§O°A ME THN ¶§HPø™H TOY A°ø°OY

H ·ÚÔ¯‹ ÙˆÓ ÛˆÏ‹ÓˆÓ ˘ÔÓfiÌˆÓ PVC-U ÁÈ· Ï‹ÚË ‰È·ÙÔÌ‹ ˘ÔÏÔÁ›˙ÂÙ·È ·fi ÙÔÓ
Ù‡Ô ÙˆÓ Manning - Strickler:

Q = KØSØR 2/3ØJ
fiÔ˘,
Q = ¶·ÚÔ¯‹ (m3/s)
K = ™˘ÓÙÂÏÂÛÙ‹˜, Ô˘ Â›Ó·È ›ÛÔ˜ ÌÂ 120
S = BÚÂ¯fiÌÂÓË ÂÈÊ¿ÓÂÈ· (m2)
R = Y‰Ú·˘ÏÈÎ‹ ·ÎÙ›Ó· (m)
J = KÏ›ÛË ÙÔ˘ ·ÁˆÁÔ‡ (m/m)

™‡ÌÊˆÓ· ÌÂ ÙÔÓ ÚÔËÁÔ‡ÌÂÓÔ Ù‡Ô ÙÔ ‰È¿ÁÚ·ÌÌ· ÙË˜ ÛÂÏ›‰·˜ 18 ‰›ÓÂÈ ÙËÓ ·ÚÔ¯‹ ÙÔ˘
·ÁˆÁÔ‡ ÁÈ· Ï‹ÚË ‰È·ÙÔÌ‹. ™Â ÂÚ›ÙˆÛË, Ô˘ Ô ·ÁˆÁfi˜ ‰ÂÓ Â›Ó·È Ï‹ÚË˜
¯ÚËÛÈÌÔÔÈÂ›Ù·È ÙÔ ·Ú·Î¿Ùˆ ‰È¿ÁÚ·ÌÌ·:

fiÔ˘,
Dm/Do = §fiÁÔ˜ ‡„Ô˘˜ Ï‹ÚˆÛË˜ ÙÔ˘ ÛˆÏ‹Ó· ÚÔ˜ ÙËÓ ÂÛˆÙÂÚÈÎ‹ ÙÔ˘ ‰È¿ÌÂÙÚÔ
Qm/Qo = §fiÁÔ˜ ·ÚÔ¯ÒÓ
Vm/Vo = §fiÁÔ˜ Ù·¯˘Ù‹ÙˆÓ



20

TÔ ˘‰Ú·˘ÏÈÎfi Ï‹ÁÌ· Â›Ó·È ¤Ó· ÌÂÙ·‚·ÙÈÎfi (ÌË ÌfiÓÈÌÔ) Ê·ÈÓfiÌÂÓÔ, Ô˘ ÚÔÎ·ÏÂ›Ù·È
·fi ÙË ÌÂÙ·‚ÔÏ‹ ÙË˜ Ù·¯‡ÙËÙ·˜ ÙË˜ ÚÔ‹˜ ÙÔ˘ ÚÂ˘ÛÙÔ‡, Ô˘ ÎÈÓÂ›Ù·È ÛÂ ¤Ó· ‰›ÎÙ˘Ô
·ÁˆÁÒÓ, Î·È ÌÂÙ·‰›‰ÂÙ·È ÌÂ ÙË ÌÔÚÊ‹ Î‡Ì·ÙÔ˜ Ì¤Û· ÛÙÔ ‰›ÎÙ˘Ô, ÌÂ ·ÔÙ¤ÏÂÛÌ· ÙËÓ
ÚÔÍ¤ÓËÛË ÌÈÎÚ‹˜ Û¯ÂÙÈÎ¿ ‰È¿ÚÎÂÈ·˜ ÌÂÙ·‚ÔÏÒÓ ÙË˜ ›ÂÛË˜. TÔ ˘‰Ú·˘ÏÈÎfi Ï‹ÁÌ· ÌÔÚÂ›
Ó· ÚÔÎ·Ï¤ÛÂÈ ‚Ï¿‚Â˜ ÙfiÛÔ ÛÙÔ ‰›ÎÙ˘Ô fiÛÔ Î·È ÛÙ· fiÚÁ·Ó· ÂÏ¤Á¯Ô˘ Î·È Ì¤ÙÚËÛË˜, Ô˘
Â›Ó·È Û˘Ó‰Â‰ÂÌ¤Ó· ÛÂ ·˘Ùfi, fiÙ·Ó Ë Ù·¯‡ÙËÙ· ÌÂÙ·‚ÔÏ‹˜ ÙˆÓ Û˘ÓıËÎÒÓ ÚÔ‹˜ Â›Ó·È
ÌÂÁ¿ÏË ÌÂ ·ÔÙ¤ÏÂÛÌ· Ó· ·Ó·Ù‡ÛÛÔÓÙ·È ÛÙÔ ‰›ÎÙ˘Ô ÌÂÁ¿ÏÂ˜ ˘ÔÈ¤ÛÂÈ˜ Î·È
˘ÂÚÈ¤ÛÂÈ˜. TÔ ÌÂÁ¿ÏÔ Ì‹ÎÔ˜ ÙÔ˘ ‰ÈÎÙ‡Ô˘, Ô  ÌÈÎÚfi˜ ¯ÚfiÓÔ˜ ÙÔ˘ ÌÂÙ·‚·ÙÈÎÔ‡
Ê·ÈÓfiÌÂÓÔ˘ (.¯. ÔÏ‡ ·fiÙÔÌÔ ÎÏÂ›ÛÈÌÔ Ì›·˜ ‚¿Ó·˜) Î·È ÙÔ ÛÙ·Ì¿ÙËÌ· Î·È ÙÔ ÍÂÎ›ÓËÌ·
·ÓÙÏÈÒÓ ‹ ˘‰ÚÔÛÙÚÔ‚›ÏˆÓ ·ÔÙÂÏÔ‡Ó ÙÈ˜ Û˘¯ÓfiÙÂÚÂ˜ ·ÈÙ›Â˜ ÂÎ‰‹ÏˆÛË˜ ÙÔ˘ Ê·ÈÓÔÌ¤ÓÔ˘.

°È· Î¿ıÂ ‰›ÎÙ˘Ô ˘¿Ú¯ÂÈ ÌÈ· ¯·Ú·ÎÙËÚÈÛÙÈÎ‹ ¯ÚÔÓÈÎ‹ ÛÙ·ıÂÚ¿

fiÔ˘ L ÙÔ Ì‹ÎÔ˜ ÙÔ˘ ·ÁˆÁÔ‡
Î·È · Ë Ù·¯‡ÙËÙ· ÌÂÙ¿‰ÔÛË˜ ÙÔ˘ Î‡Ì·ÙÔ˜ ÙË˜ ‰È·Ù·Ú·¯‹˜

Y‰Ú·˘ÏÈÎfi Ï‹ÁÌ·, ‰ËÏ. ÌÂÁ¿ÏÂ˜ ˘ÂÚÈ¤ÛÂÈ˜ Î·È ˘ÔÈ¤ÛÂÈ˜, ·Ó·Ù‡ÛÛÔÓÙ·È Î˘Ú›ˆ˜,
fiÙ·Ó Ô ¯ÚfiÓÔ˜ t ÙÔ˘ ÌÂÙ·‚·ÙÈÎÔ‡ Ê·ÈÓfiÌÂÓÔ˘ Â›Ó·È ÌÈÎÚfiÙÂÚÔ˜ ÙË˜ ¯ÚÔÓÈÎ‹˜ ÛÙ·ıÂÚ¿˜
ÙÔ˘ ‰ÈÎÙ‡Ô˘ T, Â›Ó·È ‰ËÏ·‰‹:

t<T

MÂ ‚¿ÛË ÙÔ ™¯‹Ì· 1 ÌÔÚÂ› Ó· ÂÚÈÁÚ·ÊÂ› ÔÈÔÙÈÎ¿ ÙÔ ˘‰Ú·˘ÏÈÎfi Ï‹ÁÌ·.
EÛÙˆ ·ÁˆÁfi˜ ÛÙÔÓ ÔÔ›Ô ÔÈ ÙÚÈ‚¤˜ ıÂˆÚÔ‡ÓÙ·È ·ÌÂÏËÙ¤Â˜. O ·ÁˆÁfi˜ ÙÚÔÊÔ‰ÔÙÂ›Ù·È

·fi ‰ÂÍ·ÌÂÓ‹ ÌÂÁ¿ÏˆÓ ‰È·ÛÙ¿ÛÂˆÓ ÛÙÔ ÛËÌÂ›Ô A ÂÓÒ ÛÙÔ ¿ÏÏÔ ¿ÎÚÔ ÙÔ˘ ·ÁˆÁÔ‡ B
˘¿Ú¯ÂÈ ‚¿Ó·, Ë ÔÔ›· ÛÙË ¯ÚÔÓÈÎ‹ ÛÙÈÁÌ‹ (to) ÎÏÂ›ÓÂÈ ·Î·ÚÈ·›· Î·È ‰ËÌÈÔ˘ÚÁÂ› ‰È·Ù·Ú·¯‹
ÙË˜ ›ÂÛË˜.

™ÙÔ ÛËÌÂ›Ô B ‰ËÌÈÔ˘ÚÁÂ›Ù·È ˘ÂÚ›ÂÛË (¢P) Ë ÔÔ›· ÌÂ ÌÔÚÊ‹ Î‡Ì·ÙÔ˜ ÌÂÙ·‰›‰ÂÙ·È
ÚÔ˜ ÙÔ ÛËÌÂ›Ô A. ™Â ¯ÚfiÓÔ (T/2) ÙÔ Î‡Ì· ˘ÂÚ›ÂÛË˜ Êı¿ÓÂÈ ÛÙÔ ÛËÌÂ›Ô A Î·È ÙË ÛÙÈÁÌ‹
(t=T/2) fiÏÔ˜ Ô ·ÁˆÁfi˜ ‚Ú›ÛÎÂÙ·È ÛÂ ˘ÂÚ›ÂÛË (¢P). TÔ Î‡Ì· ÙË˜ ›ÂÛË˜ ·Ó·ÎÏ¿Ù·È ÛÙË
‰ÂÍ·ÌÂÓ‹ Î·È ÂÈÛÙÚ¤ÊÂÈ ÛÙÔ ÛËÌÂ›Ô B. TË ÛÙÈÁÌ‹ (t=T) fiÏÔ˜ Ô ·ÁˆÁfi˜ ‚Ú›ÛÎÂÙ·È ÛÙËÓ
Î·ÓÔÓÈÎ‹ ÙÔ˘ ›ÂÛË. K·ÙfiÈÓ ÛÙÔ ÛËÌÂ›Ô B Ë (¢P) ·ÓÙÈÛÙÚ¤ÊÂÙ·È, ‰ËÌÈÔ˘ÚÁÂ›Ù·È ‰ËÏ.
˘Ô›ÂÛË (-¢P) Ë ÔÔ›· ÌÂ ÌÔÚÊ‹ Î‡Ì·ÙÔ˜ ÌÂÙ·‰›‰ÂÙ·È ÚÔ˜ ÙÔ ÛËÌÂ›Ô A. ™Â ¯ÚfiÓÔ 3T/2
ÙÔ Î‡Ì· ÙË˜ ˘Ô›ÂÛË˜ Êı¿ÓÂÈ ÛÙÔ ÛËÌÂ›Ô A Î·È ÙË ÛÙÈÁÌ‹ (t=3T/2) fiÏÔ˜ Ô ·ÁˆÁfi˜
‚Ú›ÛÎÂÙ·È ÛÂ ˘Ô›ÂÛË (-¢P). TÔ Î‡Ì· ÙË˜ ˘Ô›ÂÛË˜ ·Ó·ÎÏ¿Ù·È ÛÙË ‰ÂÍ·ÌÂÓ‹ Î·È
ÂÈÛÙÚ¤ÊÂÈ ÛÙÔ ÛËÌÂ›Ô B. TË ÛÙÈÁÌ‹ (t=2T) fiÏÔ˜ Ô ·ÁˆÁfi˜ ‚Ú›ÛÎÂÙ·È ÛÙËÓ Î·ÓÔÓÈÎ‹ ÙÔ˘
›ÂÛË.

O Î‡ÎÏÔ˜ ·˘Ùfi˜ Â·Ó·Ï·Ì‚¿ÓÂÙ·È ÌÂÚÈÎ¤˜ ÊÔÚ¤˜, ¤ˆ˜ fiÙÔ˘ ÙÔ Ê·ÈÓfiÌÂÓÔ Ó·
·ÔÛ‚ÂÛÙÂ› ÏfiÁˆ ÙÚÈ‚ÒÓ.

™ÙÔ ™¯‹Ì· 1 ˘¿Ú¯ÂÈ ÙÚÈÛ‰È¿ÛÙ·ÙË ·ÂÈÎfiÓÈÛË ÙÔ˘ Ê·ÈÓÔÌ¤ÓÔ˘.

Y¢PAY§IKO ¶§H°MA

T= 2ØL
·
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H ˘ÂÚ›ÂÛË (¢P) ÁÈ· ¤Ó·Ó ·ÁˆÁfi, fiÔ˘ ÔÈ ·ÒÏÂÈÂ˜ ÚÔ‹˜ ÌÔÚÔ‡Ó Ó· ıÂˆÚËıÔ‡Ó
·ÌÂÏËÙ¤Â˜ (Î·È Ë ÚÔ‹ ÌË‰ÂÓ›˙ÂÙ·È) ‰›ÓÂÙ·È ·fi ÙÔÓ Ù‡Ô:

fiÔ˘,
¢P=YÂÚ›ÂÛË (m ÛÙ‹ÏË˜ ˘ÁÚÔ‡)
· = T·¯‡ÙËÙ· ÌÂÙ¿‰ÔÛË˜ ÙÔ˘ Î‡Ì·ÙÔ˜ ÙË˜ ‰È·Ù·Ú·¯‹˜ (m/sec)
¢u = MÂÙ·‚ÔÏ‹ ÙË˜ Ù·¯‡ÙËÙ·˜ ÙÔ˘ ÚÂ˘ÛÙÔ‡ (ÛÙËÓ Î·ÓÔÓÈÎ‹ ÏÂÈÙÔ˘ÚÁ›·) (m/sec), Î·È
g = EÈÙ¿¯˘ÓÛË ÙË˜ ‚·Ú‡ÙËÙ·˜ (9.81 m/secÇ)

H Ù·¯‡ÙËÙ· ÌÂÙ¿‰ÔÛË˜ ÙË˜ ‰È·Ù·Ú·¯‹˜ ‰›ÓÂÙ·È ·fi ÙÔÓ Ù‡Ô:

fiÔ˘,
·= T·¯‡ÙËÙ· ÌÂÙ¿‰ÔÛË˜ ÙË˜ ‰È·Ù·Ú·¯‹˜ (m / sec)
Ú= ¶˘ÎÓfiÙËÙ· ÙÔ˘ ÚÂ˘ÛÙÔ‡ (kg / m3)
k= ™˘ÓÙÂÏÂÛÙ‹˜ Û˘ÌÈÂÛÙfiÙËÙ·˜ (N / m2) (kÓÂÚÔ‡=2Ø109 N/m2)

E= M¤ÙÚÔ ÂÏ·ÛÙÈÎfiÙËÙ·˜ ˘ÏÈÎÔ‡ ÙÔ˘ ÙÔÈ¯ÒÌ·ÙÔ˜ ÙÔ˘ ÛˆÏ‹Ó· (N / m2)
s= ¶¿¯Ô˜ ÙÔÈ¯ÒÌ·ÙÔ˜ ÙÔ˘ ÛˆÏ‹Ó· (m)
D= EÛˆÙÂÚÈÎ‹ ‰È¿ÌÂÙÚÔ˜ ÙÔ˘ ÛˆÏ‹Ó· (m)
c= ™˘ÓÙÂÏÂÛÙ‹˜, Ô˘ ÂÍ·ÚÙ¿Ù·È ·fi ÙÔÓ ÙÚfiÔ ÛÙ‹ÚÈÍË˜ ÙÔ˘ ÛˆÏ‹Ó· Î·È ÙÔ Ì¤ÙÚÔ ÙÔ˘

Poisson ÁÈ· ÙÔ ˘ÏÈÎfi ÙÔ˘ ÛˆÏ‹Ó·.

H ˘ÂÚ›ÂÛË Ô˘ ˘ÔÏÔÁ›˙ÂÙ·È ÌÂ ÙÔ˘˜ ·Ú·¿Óˆ Ù‡Ô˘˜ Â›Ó·È Ë Ì¤ÁÈÛÙË ˘ÂÚ›ÂÛË
(‹ ˘Ô›ÂÛË) Ô˘ ÌÔÚÂ› Ó· ÂÌÊ·ÓÈÛÙÂ›.

L

Ao

Bo

X

¢P=·Øu/g

¢P

t=T/2

t=3T/2

t=T

t=2T

¢E•AMENH

™ø§HNA™
u

LAo Bo

™XHMA 1

¢P= ·Øu
g

·= Ú 1 DØc
EØsk( (

+

·.¢u
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ŸÙ·Ó ÙÔ ÌÂÙ·‚·ÙÈÎfi Ê·ÈÓfiÌÂÓÔ ¤¯ÂÈ ¯ÚfiÓÔ t>T, ÙfiÙÂ Ë ˘ÂÚ›ÂÛË ‰›ÓÂÙ·È ·fi ÙÔÓ  Ù‡Ô:

Î·È ÂÍ·ÚÙ¿Ù·È ·fi ÙÔ Ì‹ÎÔ˜ ÙÔ˘ ÛˆÏ‹Ó·.

™ÙÔÓ ·Ú·Î¿Ùˆ ¶›Ó·Î· I ‰›ÓÔÓÙ·È Ù· Ì¤ÙÚ· ÂÏ·ÛÙÈÎfiÙËÙ·˜ ÁÈ· Û˘Ó‹ıË ˘ÏÈÎ¿ ÛˆÏ‹ÓˆÓ.

H Û˘¯Ó‹ Â·Ó¿ÏË„Ë ÙÔ˘ Ê·ÈÓÔÌ¤ÓÔ˘ ÙÔ˘ ˘‰Ú·˘ÏÈÎÔ‡ Ï‹ÁÌ·ÙÔ˜ ÛÂ ¤Ó· ‰›ÎÙ˘Ô
·ÁˆÁÒÓ ¤¯ÂÈ ˆ˜ ·ÔÙ¤ÏÂÛÌ· ÙË Û˘¯Ó‹ ÏÂÈÙÔ˘ÚÁ›· ÙÔ˘ ·ÁˆÁÔ‡ ÛÂ È¤ÛÂÈ˜ ¿Óˆ ·fi Ù·
Û˘Ì‚·ÙÈÎ¿ fiÚÈ· ÏÂÈÙÔ˘ÚÁ›·˜ ÁÈ· Ù· ÔÔ›· ¤¯ÂÈ Î·Ù·ÛÎÂ˘·ÛıÂ› Ó· ÏÂÈÙÔ˘ÚÁÂ›, ÂÊfiÛÔÓ:

¢P + H ÏÂÈÙÔ˘ÚÁ›·˜ ·ÁˆÁÔ‡ > P.N. ·ÁˆÁÔ‡

™ÙËÓ ÂÚ›ÙˆÛË ·˘Ù‹, ÔÈ ÂÈÙÒÛÂÈ˜ ÛÙË ‰È¿ÚÎÂÈ· ˙ˆ‹˜ ÙÔ˘ ·ÁˆÁÔ‡ Â›Ó·È ÛËÌ·ÓÙÈÎ¤˜.
K·Ù¿ Û˘Ó¤ÂÈ·, ÛÎfiÈÌÔ Â›Ó·È ÛÙÈ˜ ÂÚÈÙÒÛÂÈ˜ ‰ÈÎÙ‡ˆÓ ·ÁˆÁÒÓ, Ô˘ ˘¿Ú¯ÂÈ Ë
Èı·ÓfiÙËÙ· Û˘¯Ó‹˜ Â·Ó¿ÏË„Ë˜ ÙÔ˘ Ê·ÈÓÔÌ¤ÓÔ˘ ÙÔ˘ ˘‰Ú·˘ÏÈÎÔ‡ Ï‹ÁÌ·ÙÔ˜, ÙÔ
¿ıÚÔÈÛÌ· ÙˆÓ ÂÌÊ·ÓÈ˙fiÌÂÓˆÓ ˘ÂÚÈ¤ÛÂˆÓ Î·È ÙË˜ ÛÙ·ÙÈÎ‹˜ ›ÂÛË˜ ÙÔ˘ ÚÂ˘ÛÙÔ‡ Ì¤Û·
ÛÙÔÓ  ·ÁˆÁfi Ó· ÌËÓ ˘ÂÚ‚·›ÓÂÈ ÙËÓ ÔÓÔÌ·ÛÙÈÎ‹ ·ÓÙÔ¯‹ ÛÂ ›ÂÛË (P.N.) ÙˆÓ
¯ÚËÛÈÌÔÔÈÔ‡ÌÂÓˆÓ ·ÁˆÁÒÓ.

™Ù· Û¯‹Ì·Ù·, Ô˘ ·ÎÔÏÔ˘ıÔ‡Ó ‰›ÓÔÓÙ·È Ù· ‰È·ÁÚ¿ÌÌ·Ù· ˘ÂÚÈ¤ÛÂˆÓ ÂÍ·ÈÙ›·˜
‰ËÌÈÔ˘ÚÁ›·˜ ˘‰Ú·˘ÏÈÎÔ‡ Ï‹ÁÌ·ÙÔ˜ ÛÂ ÛˆÏ‹ÓÂ˜ Î·Ù·ÛÎÂ˘·ÛÌ¤ÓÔ˘˜ ·fi:

ñ PVC Û‡ÌÊˆÓ· ÌÂ Ù· DIN 8061 - 8062
ñ PE 100 (ÙÚ›ÙË˜ ÁÂÓÈ¿˜) Û‡ÌÊˆÓ· ÌÂ Ù· EN 12201-2
ñ PE 80 (‰Â‡ÙÂÚË˜ ÁÂÓÈ¿˜) Û‡ÌÊˆÓ· ÌÂ Ù· EN 12201 - 2
ñ PE 80 (‰Â‡ÙÂÚË˜ ÁÂÓÈ¿˜) Û‡ÌÊˆÓ· ÌÂ Ù· DIN 8074 - 8075
ñ AÌÈ·ÓÔÙÛÈÌ¤ÓÙÔ
ñ X¿Ï˘‚· Î·È EÏ·Ùfi X˘ÙÔÛ›‰ËÚÔ

YÏ ÈÎfi M¤ÙÚÔ  ÂÏ·ÛÙ È ÎfiÙËÙ·˜
(N  /  m 2)

PVC-U 3 Ø10 9

MDPE  (PE  80 ) 6 .5 Ø10 8

HDPE  (PE  100 ) 1 .4 Ø10 9

X¿Ï˘‚·˜ 2 .1 Ø10 11

EÏ·Ùfi˜  ¯˘ÙÔÛ ›‰ËÚÔ˜ 1 .6 Ø10 11

AÌ È·ÓÙÔÙÛ ÈÌ¤ÓÙÔ 1 .9 Ø10 10

¶INAKA™ I
METPA E§A™TIKOTHTA™ °IA ™YNH£H Y§IKA ™ø§HNøN

¢P= 2L ¢u
Tg
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¢IA°PAMMATA Y¶EP¶IE™EøN §O°ø Y¢PAY§IKOY ¶§H°MATO™

™ø§HNE™ ¶IE™H™ PVC-U, DIN 8061-8062

™ø§HNE™ ¶IE™H™ PE 100, EN 12201-2 Î·È DIN 8074-8075
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™ø§HNE™ ¶IE™H™ PE 80, EN 12201-2 Î·È DIN 8074-8075

™ø§HNE™ ¶IE™H™ PE 63, DIN 8074-8075
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™ø§HNE™ ¶IE™H™ A¶O AMIANTOT™IMENTO

™ø§HNE™ ¶IE™H™ A¶O XA§YBA (St 37.2) KAI E§ATO XYTO™I¢HPO (K9)
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Y¶O§O°I™MO™ ¶APAMOPºø™H™ ™ø§HNA
TO¶O£ETHMENOY ME™A ™TO E¢AºO™

°È· ÙÔÓ ˘ÔÏÔÁÈÛÌfi ·Ú·ÌfiÚÊˆÛË˜ ÛˆÏ‹Ó·, Ô˘ Â›Ó·È ÙÔÔıÂÙËÌ¤ÓÔ˜ Ì¤Û· ÛÙÔ
¤‰·ÊÔ˜, Î¿Ùˆ ·fi ÙËÓ Â›‰Ú·ÛË ÙˆÓ ˘ÂÚÎÂ›ÌÂÓˆÓ ÊÔÚÙ›ˆÓ ÙÔ˘ Â‰¿ÊÔ˘˜ ·ÎÔÏÔ˘ıÂ›Ù·È
Ë ·Ú·Î¿Ùˆ ‰È·‰ÈÎ·Û›·.

- YÔÏÔÁÈÛÌfi˜ ÙˆÓ ÛÙ·ÙÈÎÒÓ ÊÔÚÙ›ˆÓ, Ps (™¯‹Ì· 2)

W
H

P

Ps=cØÁØH 

Î·È

fiÔ˘,

Ps = ºÔÚÙ›· ÏfiÁˆ ‚¿ÚÔ˘˜ ÙÔ˘ Â‰¿ÊÔ˘˜ ÛÙÔ ¿Óˆ Ì¤ÚÔ˜ ÙÔ˘ ÛˆÏ‹Ó· (Kg/m3)

Á = EÈ‰ÈÎfi ‚¿ÚÔ˜ ÙÔ˘ Â‰¿ÊÔ˘˜ (kg/m2)

H = B¿ıÔ˜ ÙË˜ Ù¿ÊÚÔ˘ ˆ˜ ÙÔ ¿Óˆ Ì¤ÚÔ˜ ÙÔ˘ ÛˆÏ‹Ó· (m)

W = ¶Ï¿ÙÔ˜ ÙË˜ Ù¿ÊÚÔ˘ (m)

c = ™˘ÓÙÂÏÂÛÙ‹˜ ÊÔÚÙ›Ô˘ ·Ó¿ÏoÁ· ÌÂ ÙÔ ¤‰·ÊÔ˜

K = ™˘ÓÙÂÏÂÛÙ‹˜ Û¯¤ÛË˜ Î¿ıÂÙˆÓ Î·È ÔÚÈ˙fiÓÙÈˆÓ Ù¿ÛÂˆÓ

‰ = °ˆÓ›· ÂÛˆÙÂÚÈÎ‹˜ ÙÚÈ‚‹˜ ÙˆÓ ÎfiÎÎˆÓ ÙÔ˘ ˘ÏÈÎÔ‡ Ï‹ÚˆÛË˜ (0)

OÈ ÙÈÌ¤˜ ÙÔ˘ K Î·È ÙÔ˘ ‰ ÂÎÏ¤ÁÔÓÙ·È ÌÂ ‚¿ÛË ÙÔÓ ¶›Ó·Î· II.

™XHMA 2

26

c= 1-e-2ØkØÂÊ‰ØH/W

2ØkØÂÊ‰ØH/W
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¶INAKA™ II

YÔÏÔÁÈÛÌfi˜ ÙˆÓ ÊÔÚÙ›ˆÓ Ô˘ ÔÊÂ›ÏÔÓÙ·È ÛÙËÓ Î˘ÎÏÔÊÔÚ›· Ô¯ËÌ¿ÙˆÓ, Pw
(™¯‹Ì· 3)

P

x

Pw

H

™XHMA 3

™Â Î¿ıÂ ÂÚ›ÙˆÛË Û˘ÓÈÛÙ¿Ù·È, ÙÔ ‚¿ıÔ˜ H  Î¿Ï˘„Ë˜ ÙÔ˘ ÛˆÏ‹Ó·  Ó· Â›Ó·È ÌÂÁ·Ï‡ÙÂÚÔ
·fi 0.8 Ì¤ÙÚ·. O ·Ú·Î¿Ùˆ Ù‡Ô˜ ‰ÂÓ ÈÛ¯‡ÂÈ ÁÈ· H < 0.5 m.

fiÔ˘,
P = B¿ÚÔ˜ Ô¯ËÌ¿ÙˆÓ (kg)
X, H = AÔÛÙ¿ÛÂÈ˜ ÛÂ m,  fiˆ˜ Ê·›ÓÔÓÙ·È ÛÙÔ ™¯‹Ì· 3.

Pw= 3ØP
5/2

2
2

2ØØH x
2H

1{

{

+

X·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙÔ˘ ˘ÏÈÎÔ‡ Ï‹ÚˆÛË˜ ÙË˜ Ù¿ÊÚÔ˘ K ‰ (¶›Ó·Î·˜ IV)

- YÏÈÎfi Ï‹ÚˆÛË˜ Û˘ÌÈÂÛÌ¤ÓÔ
ÌÂ ¿ÁÓˆÛÙÔ ‚·ıÌfi Û˘Ì›ÂÛË˜ 0.5 ‰ = Ú

- Y¿Ú¯Ô˘Ó ÏÂ˘ÚÈÎ¿ ÙÔÈ¯ÒÌ·Ù·

- TÔ ˘ÏÈÎfi Ï‹ÚˆÛË˜
‰ÂÓ Â›Ó·È Û˘ÌÈÂÛÌ¤ÓÔ ·ÚÎÂÙ¿

- Y¿Ú¯Ô˘Ó Î·Ù·ÛÎÂ˘·ÛÌ¤Ó· Î¿ıÂÙ· ÏÂ˘ÚÈÎ¿ 0.5 ‰ = 2/3Ú
ÙÔÈ¯ÒÌ·Ù· ÁÈ· ÙË ÛÙ‹ÚÈÍË ÙÔ˘ Â‰¿ÊÔ˘˜

- Y¿Ú¯ÂÈ ˘‰¿ÙÈÓÔ˜ ÔÚ›˙ÔÓÙÔ˜

- TÔ ˘ÏÈÎfi Â›Ó·È Û˘ÌÈÂÛÌ¤ÓÔ ·ÚÎÂÙ¿
(™˘ÓÂÎÙÈÎ¿ Â‰¿ÊË : Dp > 95% 0.7 ‰ = Ú
MË Û˘ÓÂÎÙÈÎ¿ Â‰¿ÊË Dp > 97%
B·ıÌfi˜ Û˘Ì›ÂÛË˜ Î·Ù¿ Proctor) 
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- ™˘ÓÔÏÈÎfi ÊÔÚÙ›Ô
TÔ Û˘ÓÔÏÈÎfi ÊÔÚÙ›Ô q ÚÔÛ‰ÈÔÚ›˙ÂÙ·È ·fi ÙÔÓ Ù‡Ô :

q = Ps + Pw Kg/m2 = q / 10,000 kg/cm2

E¿Ó Ô ÛˆÏ‹Ó·˜ ÂÊ¿ÙÂÙ·È ÔÏ‡ Î·Ï¿ ÛÙÔÓ ˘ıÌ¤Ó· ÙË˜ Ù¿ÊÚÔ˘ Î·È Ë Ù¿ÊÚÔ˜ ¤¯ÂÈ
ÏËÚˆıÂ› ÌÂ ÂÈÌ¤ÏÂÈ· Î·È ¯ˆÚ›˜ ÎÂÓ¿ ÛÙÈ˜ ÏÂ˘Ú¤˜ ÙÔ˘ ÛˆÏ‹Ó·, ÙfiÙÂ Ì¤ÚÔ˜ ÌfiÓÔÓ ÙˆÓ
ÊÔÚÙ›ˆÓ ÌÂÙ·Ê¤ÚÂÙ·È ÛÙÔ ÛˆÏ‹Ó·. ™ÙËÓ ÂÚ›ÙˆÛË ·˘Ù‹, ¤Ó·˜ Û˘ÓÙÂÏÂÛÙ‹˜ ¤ˆ˜ Î·È 0,5
Ú¤ÂÈ Ó· Ï·Ì‚¿ÓÂÙ·È ˘fi„Ë. EÔÌ¤Óˆ˜, ÈÛ¯‡ÂÈ Ô Ù‡Ô˜:

qr = 0.5Øq = qr / 10,000 kg/cm2

- YÔÏÔÁÈÛÌfi˜ ÙË˜ ·Î·Ì„›·˜ ‰·ÎÙ˘Ï›Ô˘ ÙÔ˘ ÛˆÏ‹Ó·, Rt

fiÔ˘,
Dn = OÓÔÌ·ÛÙÈÎ‹ ‰È¿ÌÂÙÚÔ˜ ÙÔ˘ ÛˆÏ‹Ó· (cm)
s = ¶¿¯Ô˜ ÙÔ˘ ÛˆÏ‹Ó· (cm)
E = M¤ÙÚÔ ÂÏ·ÛÙÈÎfiÙËÙ·˜ ÙÔ˘ ˘ÏÈÎÔ‡ ÙÔ˘ ÛˆÏ‹Ó· (Kg / cm2)

¶INAKA™ III
M¤ÙÚÔ EÏ·ÛÙÈÎfiÙËÙ·˜ ÙÔ˘ ˘ÏÈÎÔ‡ ÙÔ˘ ÛˆÏ‹Ó· (Kg / cm2)

- YÔÏÔÁÈÛÌfi˜ ÙË˜ ·Î·Ì„›·˜ ÙÔ˘ Â‰¿ÊÔ˘˜, Re

Re = 0.6ØeØEe

fiÔ˘,
e = ™˘ÓÙÂÏÂÛÙ‹˜ ‰ÈfiÚıˆÛË˜
Ee = M¤ÙÚÔ ÂÏ·ÛÙÈÎfiÙËÙ·˜ ÙÔ˘ Â‰¿ÊÔ˘˜ Â›¯ˆÛË˜ (¶›Ó·Î·˜ IV)

¶INAKA™ IV
M¤ÙÚÔ ÂÏ·ÛÙÈÎfiÙËÙ·˜ ·Ó¿ÏÔÁ· ÌÂ ÙË Û˘Ì›ÂÛË Dp Î·Ù¿ Proctor

- YÔÏÔÁÈÛÌfi˜ ÙË˜ ·Î·Ì„›·˜ ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ (Â‰¿ÊÔ˘˜ - ‰·ÎÙ˘Ï›Ô˘
ÛˆÏ‹Ó·) Rs

Rs= Rt

Re

E ÌÈÎÚÔ‡ ¯ÚfiÓÔ˘ 30000 6500 14000

E ÌÂÁ¿ÏÔ˘ ¯ÚfiÓÔ˘ 20000 1650 3500

Et uPVC PE (2Ë˜ ÁÂÓÈ¿˜) PE (3Ë˜ ÁÂÓÈ¿˜)

MË Û˘ÓÂÎÙÈÎfi ¯ÔÓ‰ÚfiÎÔÎÎÔ (¯·Ï›ÎÈ) 2 35 25 60 160 230 400

EÏ¿¯ÈÛÙ· Û˘ÓÂÎÙÈÎfi ÏÂÙfiÎÔÎÎÔ (¿ÌÌÔ˜) 2 30 12 30 45 80 200

™˘ÓÂÎÙÈÎ¿ ÌÈÎÙfi (¿ÌÌÔ˜ Î·È ¯·Ï›ÎÈ) 2.1 25 10 20 30 60 160

™˘ÓÂÎÙÈÎfi (¿ÚÁÈÏÔ˜) 2 20 6 15 20 40 100

EÈ‰ÈÎfi °ˆÓ›·

T‡Ô˜ Â‰¿ÊÔ˘˜ (°ÂÚÌ·ÓÈÎfi ATV) B¿ÚÔ˜ TÚÈ‚‹˜
Ee (Kg / cm2), ·Ó·ÏfiÁˆ˜ Dp

Á Ú
85% 90% 95% 97% 100% (gr/cm3) ( Ô )

Rt= 2ØEØs
3 (Dn-s)3

3
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- YÔÏÔÁÈÛÌfi˜ ÙË˜ ·Ú·ÌfiÚÊˆÛË˜ ÙÔ˘ ÛˆÏ‹Ó·, ¢Dn Î·È Def

Î·È Í=-0.166 + 0.128 Ø L

Î·È

fiÔ˘,
¢Dn = MÂÙ·‚ÔÏ‹ ÙË˜ ‰È·Ì¤ÙÚÔ˘ (cm)
Def = ¶·Ú·ÌfiÚÊˆÛË (%) 

¶·Ú¿‰ÂÈÁÌ· ˘ÔÏÔÁÈÛÌÔ‡ ÙË˜ ·Ú·ÌfiÚÊˆÛË˜ :

™ˆÏ‹Ó·˜ ·Ô¯¤ÙÂ˘ÛË˜ ·fi PVC ∅∅ 315 ÛÂÈÚ¿˜ 41 (¿¯Ô˜ 7.7 mm) ÙÔÔıÂÙÂ›Ù·È ÛÙÔ
¤‰·ÊÔ˜ ÛÂ ‚¿ıÔ˜ 2.6m, ÛÂ Ù¿ÊÚÔ Ï¿ÙÔ˘˜ 1m. H Ù¿ÊÚÔ˜ ¿Óˆ ·fi ÙÔ ÛˆÏ‹Ó· ÁÂÌ›˙ÂÙ·È
ÌÂ ¯·Ï›ÎÈ Ô˘ Û˘ÌÈ¤˙ÂÙ·È Ï›ÁÔ ÛÂ Dp = 90% Î·Ù¿ Proctor. TÔ ÂÈ‰ÈÎfi ‚¿ÚÔ˜ ÙÔ˘ Â‰¿ÊÔ˘˜
Â›Ó·È Á = 2000 Kg / m3, Î·È Ë ÁˆÓ›· ÂÛˆÙ. ÙÚÈ‚‹˜ Ú = 35%. ∆Ô ‚¿ÚÔ˜ ÙˆÓ ‰ÈÂÚ¯fiÌÂÓˆÓ
Ô¯ËÌ¿ÙˆÓ Â›Ó·È 30.000 Kg.

- YÔÏÔÁÈÛÌfi˜ ÙˆÓ ÛÙ·ÙÈÎÒÓ ÊÔÚÙ›ˆÓ, ƒs

Î·È                                Ps = 0.46Ø2000Ø2,6 = 0,2392 Kg/cm2

- YÔÏÔÁÈÛÌfi˜ ÙˆÓ ÊÔÚÙ›ˆÓ Ô˘ ÔÊÂ›ÏÔÓÙ·È ÛÙËÓ Î˘ÎÏÔÊÔÚ›· Ô¯ËÌ¿ÙˆÓ

q = 0,2392 + 0,2120 = 0,4512 Kg /cm2

qr = qØ0,5 = 0.2256 Kg / cm2

- YÔÏÔÁÈÛÌfi˜ ÙË˜ ·Î·Ì„›·˜ ‰·ÎÙ˘Ï›Ô˘ ÙÔ˘ ÛˆÏ‹Ó·, Rt

- YÔÏÔÁÈÛÌfi˜ ÙË˜ ·Î·Ì„›·˜ ÙÔ˘ Â‰¿ÊÔ˘˜, Re

Re = 0.6Ø1Ø60 = 36 Kg/cm2 

- YÔÏÔÁÈÛÌfi˜ ÙË˜ ·Î·Ì„›·˜ ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ (Â‰¿ÊÔ˘˜ - ‰·ÎÙ˘Ï›Ô˘ ÛˆÏ‹Ó·) Rs

Rs = 0.209 / 36 = 0.0058

- YÔÏÔÁÈÛÌfi˜ ÙË˜ ·Ú·ÌfiÚÊˆÛË˜ ÙÔ˘ ÛˆÏ‹Ó·, ¢Dn Î·È Def

Í=-0.166 + 0.128 Ø L = -0.018

¢Dn=
qrØDn

2Rt
Í

Def= ¢Dn
Dn

100 %L= 0.083
Rs +0.066

c= 1-e-2Ø0.5ØÂÊ35Ø2.6/1

2Ø0.5ØÂÊ35Ø2.6/1
= 0.46

Pw= 3Ø30,000
2ØØ2.62

2= 0,212 Kgr/cm

Rt= 2Ø20,000Ø0.77
3Ø(31.5-0.77)3

3
2= 0.209 Kg/cm

L= 0.083 = 1.156

¢Dn= 0.2256Ø31.5
2Ø0.209

= 0.306 cm(-0.018) =Def= 0.306
31.5

100 0.97 %

0,0058+0,066
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OÙ·Ó ¤Ó·˜ ÛˆÏ‹Ó·˜ ÙÔÔıÂÙËıÂ› Î¿Ùˆ ·fi ÂÍˆÙÂÚÈÎ‹ ›ÂÛË ‰ËÌÈÔ˘ÚÁÔ‡ÓÙ·È ÛÂ ·˘ÙfiÓ
ıÏÈÙÈÎ¤˜ Ù¿ÛÂÈ˜. ¶¿Óˆ ·fi Î¿ÔÈÔ fiÚÈÔ ÙÔ Û‡ÛÙËÌ· ¯¿ÓÂÈ ÙË ÛÙ·ıÂÚfiÙËÙ¿ ÙÔ˘ Î·È Ô
ÛˆÏ‹Ó·˜ ·Ú·ÌÔÚÊÒÓÂÙ·È ÂÏÏÂÈÙÈÎ¿, Û˘ÌÈ¤˙ÂÙ·È Î·È Î·Ù·ÚÚ¤ÂÈ (collapse).

TÔ fiÚÈÔ ÙË˜ ·ÓÙÔ¯‹˜ ÙÔ˘ ÛˆÏ‹Ó· ‰›ÓÂÙ·È ·fi ÙÔÓ Ù‡Ô:

Î·È ÂÂÈ‰‹

fiÔ˘,
Pb = EÍˆÙÂÚÈÎ‹ ›ÂÛË (Kgf / cm2)
E = M¤ÙÚÔ ÂÏ·ÛÙÈÎfiÙËÙ·˜ ÙÔ˘ ˘ÏÈÎÔ‡ ÛˆÏ‹Ó· (Kgf / cm2)
s = ¶¿¯Ô˜ ÙÔÈ¯ÒÌ·ÙÔ˜ (cm)
Dm = ª¤ÛË ‰È¿ÌÂÙÚÔ˜ ÙÔ˘ ÛˆÏ‹Ó· (cm)
v = §fiÁÔ˜ ÙÔ˘ Poisson

H ·Ú·¿Óˆ Û¯¤ÛË ¤¯ÂÈ ÂÊ·ÚÌÔÁ‹ fiÙ·Ó ‰ÂÓ ˘¿Ú¯ÂÈ ·Ú·ÌfiÚÊˆÛË ÙÔ˘ ÛˆÏ‹Ó·,
¿ÏÏˆ˜ Ú¤ÂÈ Ó· ‰ÈÔÚıˆıÂ› ÌÂ ¤Ó· Û˘ÓÙÂÏÂÛÙ‹ fov, fiˆ˜ ·˘Ùfi˜ ÚÔÎ‡ÙÂÈ ·fi ÙÔ
¢È¿ÁÚ·ÌÌ· 1.

ANTOXH TOY ™ø§HNA ™THN E¶I¢PA™H E•øTEPIKH™ Y¢PO™TATIKH™ ¶IE™H™
(Buckling Strength)

¢IA°PAMMA 1

Pb= 24ØEØI
(1-Ó )ØDm2 3

I= s
12

3

Pb= 2ØE
(I-Ó ) 2

3
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EÍ¿ÏÏÔ˘ fiÙ·Ó Ô ÛˆÏ‹Ó·˜ ‚Ú›ÛÎÂÙ·È ÛÙÔ ¤‰·ÊÔ˜ ˘ÔÛÙËÚ›˙ÂÙ·È ·fi ·˘Ùfi. ŒÙÛÈ, Â¿Ó ÙÔ
¤‰·ÊÔ˜ Â›Ó·È Î·Ï¿ Û˘ÌÈÂÛÌ¤ÓÔ, Î·È ¤¯ÂÈ ˘„ËÏfi Ì¤ÙÚÔ ÂÏ·ÛÙÈÎfiÙËÙ·˜, Ë ˘ÔÛÙ‹ÚÈÍË Â›Ó·È
ÛËÌ·ÓÙÈÎ‹ Î·È Ú¤ÂÈ Ó· ÏËÊıÂ› ˘fi„Ë, Ì¤Ûˆ ÙÔ˘ Û˘ÓÙÂÏÂÛÙ‹ fs ·fi ÙÔ ¢È¿ÁÚ·ÌÌ· 2.

EÔÌ¤Óˆ˜ ÁÈ· ÙËÓ ÂÚ›ÙˆÛË ·ÁˆÁÔ‡ ÙÔÔıÂÙËÌ¤ÓÔ˘ ÛÙÔ ¤‰·ÊÔ˜ ÈÛ¯‡ÂÈ :

P’b = PbØfovØfs

∞ÁˆÁfi˜ ‚˘ıÈÛÌ¤ÓÔ˜ ÛÂ ÓÂÚfi ÌÂ ‡„Ô˜ ÓÂÚÔ‡ Hw ¿Óˆ ·fi ÙÔÓ ·ÁˆÁfi ˘Ê›ÛÙ·Ù·È
ÂÍˆÙÂÚÈÎ‹ ›ÂÛË (˘‰ÚÔÛÙ·ÙÈÎ‹ ›ÂÛË) Ô˘ ‰›ÓÂÙ·È ·fi ÙÔÓ Ù‡Ô :

fiÔ˘,
Pw = EÍˆÙÂÚÈÎ‹ (˘‰ÚÔÛÙ·ÙÈÎ‹) ›ÂÛË (Kgf / m2)
Áw = EÈ‰ÈÎfi ‚¿ÚÔ˜ ÓÂÚÔ‡ (Kgf / m3)
Hw = Y„Ô˜ ÙË˜ ÛÙ¿ıÌË˜ ÙÔ˘ ÓÂÚÔ‡ ¿Óˆ ·fi ÙÔ ÛˆÏ‹Ó· (m)

¶·›ÚÓÔÓÙ·˜ Û˘ÓÙÂÏÂÛÙ‹ ·ÛÊ·ÏÂ›·˜ S = 2, ÚÔÎ‡ÙÂÈ ÙÔ Ì¤ÁÈÛÙÔ ‚¿ıÔ˜ (Hwmax) ÓÂÚÔ‡
ÛÙÔ ÔÔ›Ô Ô ÛˆÏ‹Ó·˜ ÌÔÚÂ› Ó· ÏÂÈÙÔ˘ÚÁ‹ÛÂÈ ÌÂ ·ÛÊ¿ÏÂÈ· :
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E›Ó·È ··Ú·›ÙËÙÔ ÁÈ· ÙË ÛˆÛÙ‹ Î·È Î·Ï‹ ÏÂÈÙÔ˘ÚÁ›· ÂÓfi˜ ‰ÈÎÙ‡Ô˘ ÛˆÏ‹ÓˆÓ ·fi PVC-U
(›ÂÛË˜ ‹ ·Ô¯¤ÙÂ˘ÛË˜) Ó· ÙËÚÔ‡ÓÙ·È ÔÈ ·Ú·Î¿Ùˆ Ô‰ËÁ›Â˜ ÌÂÙ·ÊÔÚ¿˜ Î·È ·Ôı‹ÎÂ˘ÛË˜
ÙˆÓ ÛˆÏ‹ÓˆÓ.

A. METAºOPA
- XÚ‹ÛË ÊÔÚÙËÁÒÓ ÌÂ ÏÂ›Â˜ ÂÈÊ¿ÓÂÈÂ˜ Î·ÚfiÙÛ·˜, ÒÛÙÂ Ó· ÌËÓ ÙÚ·˘Ì·Ù›˙ÔÓÙ·È ÔÈ

ÛˆÏ‹ÓÂ˜.
- ºfiÚÙˆÛË-ÂÎÊfiÚÙˆÛË ÙˆÓ ÛˆÏ‹ÓˆÓ ÌÂ ·Ó˘„ˆÙÈÎfi ÌË¯¿ÓËÌ· (ÎÏ¿ÚÎ ‹ ÁÂÚ·Ófi) ‹ Â¿Ó

·˘Ùfi ‰ÂÓ Â›Ó·È ÂÊÈÎÙfi, ÌÂ Ù· ¯¤ÚÈ·, A·ÁÔÚÂ‡ÂÙ·È Ë ÂÎÊfiÚÙˆÛË ÙˆÓ ÛˆÏ‹ÓˆÓ ÌÂ
·Ó·ÙÚÔ‹.

B. A¶O£HKEY™H
- AÔı‹ÎÂ˘ÛË ÙˆÓ ÛˆÏ‹ÓˆÓ ÛÂ Â›Â‰Ô ¤‰·ÊÔ˜, ¯ˆÚ›˜ ¤ÙÚÂ˜ Î·È ·È¯ÌËÚ¿ ·ÓÙÈÎÂ›ÌÂÓ·,

ÌÂ ÙÈ˜ ÌÔ‡ÊÂ˜ ÂÓ·ÏÏ¿Í Î·È ÌÂ Ì¤ÁÈÛÙÔ ‡„Ô˜ ÛÙÚÒÛÂˆÓ 1.5 m.
- XˆÚÈÛÙ‹ ·Ôı‹ÎÂ˘ÛË ÛˆÏ‹ÓˆÓ ‰È·ÊÔÚÂÙÈÎÒÓ ‰È·Ì¤ÙÚˆÓ. ™Â ·ÓÙ›ıÂÙË ÂÚ›ÙˆÛË, ÔÈ

ÛˆÏ‹ÓÂ˜ ÌÂÁ·Ï‡ÙÂÚˆÓ ‰È·Ì¤ÙÚˆÓ Ó· ÙÔÔıÂÙÔ‡ÓÙ·È ÛÙËÓ ·Ú¯‹ ÙˆÓ ÛÙÚÒÛÂˆÓ.
- ¶ÚÔÊ‡Ï·ÍË ÙˆÓ ÛˆÏ‹ÓˆÓ ·fi ÙÈ˜ ËÏÈ·Î¤˜ ·ÎÙ›ÓÂ˜, ÛÂ ÂÚ›ÙˆÛË ·Ú·ÙÂÙ·Ì¤ÓË˜

·Ôı‹ÎÂ˘ÛË˜ ÛÙÔ ‡·ÈıÚÔ.
- AÔı‹ÎÂ˘ÛË ÂÏ·ÛÙÈÎÒÓ ‰·ÎÙ˘Ï›ˆÓ ÛÂ ‰ÚÔÛÂÚfi Ì¤ÚÔ˜ Î·È ÚÔÊ‡Ï·ÍË ·fi ÙËÓ ËÏÈ·Î‹

·ÎÙÈÓÔ‚ÔÏ›·.

A. OPY°MA
- ¢È·ÌfiÚÊˆÛË ÙÔ˘ ‚¿ıÔ˘˜ ÙÔ˘ ÔÚ‡ÁÌ·ÙÔ˜ ÌÂ ‚¿ÛË ÙË ÌÂÏ¤ÙË.
- TÔÔı¤ÙËÛË ÙÔ˘ ÛˆÏ‹Ó· ÛÂ fiÚ˘ÁÌ· ÌÂ ˘ıÌ¤Ó· ··ÏÏ·ÁÌ¤ÓÔ ·fi ¤ÙÚÂ˜ Î·È ·È¯ÌËÚ¿

·ÓÙÈÎÂ›ÌÂÓ· Î·È ÂÊfiÛÔÓ ¤¯ÂÈ Á›ÓÂÈ ÛÙÚÒÛË ¿ÌÌÔ˘ ¿¯Ô˘˜ 10-15 cm.
- ™Â ÂÚ›ÙˆÛË, Ô˘ ‰Â ‰›ÓÂÙ·È ·fi ÙË ÌÂÏ¤ÙË ÙÔ ‚¿ıÔ˜ ÙÔ˘ ÔÚ‡ÁÌ·ÙÔ˜, Û˘ÓÈÛÙ¿Ù·È Ë

ÙÔÔı¤ÙËÛË ÙˆÓ ÛˆÏ‹ÓˆÓ Ó· Á›ÓÂÙ·È ÛÂ Ù¤ÙÔÈÔ ‚¿ıÔ˜, ÒÛÙÂ Ó· Î·Ï‡ÙÂÙ·È ÙÔ ¿Óˆ
Ì¤ÚÔ˜ ÙÔ˘ ÛˆÏ‹Ó· ÌÂ ÙÔ˘Ï¿¯ÈÛÙÔÓ 80 cm ˘ÏÈÎÔ‡ Â›¯ˆÛË˜ (¯ˆÚ›˜ ¤ÙÚÂ˜).

- K·Ù·ÛÎÂ˘‹ ÙÔ˘ Ï¿ÙÔ˘˜ ÙÔ˘ ÔÚ‡ÁÌ·ÙÔ˜ ÌÂ ‚¿ÛË ÙËÓ ÂÍˆÙÂÚÈÎ‹ ‰È¿ÌÂÙÚÔ ÙÔ˘ ÛˆÏ‹Ó·
·˘ÍËÌ¤ÓË Î·Ù¿ 50-60 cm.

B. KAMæH ™ø§HNøN A¶O PVC-U
H Â˘Î·Ì„›· ÙˆÓ ÛˆÏ‹ÓˆÓ ·fi PVC-U ÂÈÙÚ¤ÂÈ ÙËÓ Î¿Ì„Ë ÙÔ˘˜ Î·È Û˘ÓÂÒ˜ ÙËÓ

·ÔÊ˘Á‹ ¯ÚËÛÈÌÔÔ›ËÛË˜ ÂÈ‰ÈÎÒÓ ÂÍ·ÚÙËÌ¿ÙˆÓ. H Ì¤ÁÈÛÙË ÂÈÙÚÂfiÌÂÓË Î¿Ì„Ë
ÛˆÏ‹ÓˆÓ ·fi PVC-U Ê·›ÓÂÙ·È ÛÙÔÓ ·Ú·Î¿Ùˆ ›Ó·Î· ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ÙÔ ™¯‹Ì· 4.

METAºOPA KAI A¶O£HKEY™H ™ø§HNøN A¶O PVC-U

TO¶O£ETH™H ™ø§HNøN A¶O PVC-U

L=6 m

A

™XHMA 4

M¤ÁÈÛÙË ÂÈÙÚÂfiÌÂÓË Î¿Ì„Ë ÛˆÏ‹ÓˆÓ
·fi PVC-U

E•. ¢IAMETPO™ A E•. ¢IAMETPO™ A
(mm) (m) (mm) (m)

50 1.14 200 0.29
63 0.90 225 0.25
75 0.77 250 0.22
90 0.63 280 0.20

110 0.52 315 0.18
125 0.46 355 0.16
140 0.41 400 0.14
160 0.36 450 0.13
180 0.32 500 0.12
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A. ™YN¢E™H ™ø§HNøN A¶O PVC-U ME ™YN¢E™MO KAI E§A™TIKO ¢AKTY§IO

- M·ÚÎ¿ÚÈÛÌ· ÙÔ˘ Ì‹ÎÔ˘˜ ÂÈÛfi‰Ô˘ (LÂ) ÙÔ˘ Â˘ı¤Ô˜ ¿ÎÚÔ˘ ÙÔ˘ ÛˆÏ‹Ó· ÌÂ ‚¿ÛË ÙÔ˘˜

›Ó·ÎÂ˜ ‰È·ÛÙ·ÙÈÎÒÓ ÙˆÓ ÛˆÏ‹ÓˆÓ PVC-U, ÁÈ· ·ÔÊ˘Á‹ ÙÂÚÌ·ÙÈÛÌÔ‡ ÙÔ˘ ¿ÎÚÔ˘ ÙÔ˘

ÛˆÏ‹Ó· ÛÙË ÌÔ‡Ê·.

- K·ı·ÚÈÛÌfi˜ ÙˆÓ ÚÔ˜ Û‡Ó‰ÂÛË ÂÈÊ·ÓÂÈÒÓ, ‰ËÏ·‰‹ ÙÔ˘ Â˘ı¤Ô˜ ¿ÎÚÔ˘ ÙÔ˘ ÛˆÏ‹Ó· Î·È

ÙÔ˘ ÂÛˆÙÂÚÈÎÔ‡ ÙË˜ ÎÂÊ·Ï‹˜.

- TÔÔı¤ÙËÛË ÙÔ˘ ÂÏ·ÛÙÈÎÔ‡ ‰·ÎÙ˘Ï›Ô˘ ÛÙËÓ ÂÁÎÔ‹ ÙË˜ ÎÂÊ·Ï‹˜ Î·È Â¿ÏÂÈ„Ë ÙÔ˘

ÚÔ˜ Û‡Ó‰ÂÛË Â˘ı¤Ô˜ ¿ÎÚÔ˘ ÙÔ˘ ÛˆÏ‹Ó· ÌÂ ÚÂ˘ÛÙfi Û·Ô‡ÓÈ.

- KÂÓÙÚ¿ÚÈÛÌ· Î·È ÂÚÈÛÙÚÔÊÈÎfi ÛÚÒÍÈÌÔ ÙÔ˘ Â˘ı¤Ô˜ ¿ÎÚÔ˘ ÙÔ˘ ÛˆÏ‹Ó· Ì¤¯ÚÈ ÙËÓ

ÂÓ‰ÂÈÎÙÈÎ‹ ÁÚ·ÌÌ‹. °È· ÛˆÏ‹ÓÂ˜ ÌÂÁ¿ÏˆÓ ‰È·Ì¤ÙÚˆÓ ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÏÔÛÙfi˜ ‹ ÂÈ‰ÈÎ‹

Û˘ÛÎÂ˘‹ Û‡Ó‰ÂÛË˜.

B. ™YN¢E™H ™ø§HNøN A¶O PVC-U ME KO§§H™H

- K·ı·ÚÈÛÌfi˜ ÙˆÓ ÚÔ˜ Û‡Ó‰ÂÛË ÂÈÊ·ÓÂÈÒÓ, ‰ËÏ·‰‹ ÙÔ˘ Â˘ı¤Ô˜ ¿ÎÚÔ˘ ÙÔ˘ ÛˆÏ‹Ó· Î·È

ÙÔ˘ ÂÛˆÙÂÚÈÎÔ‡ ÙË˜ ÌÔ‡Ê·˜ (ÔÙ‹ÚÈ) ÌÂ ÂÈ‰ÈÎfi ˘ÁÚfi (ÌÂ ‚¿ÛË ÙËÓ ·ÎÂÙfiÓË).

- ¶ÚÔÛÂÎÙÈÎ‹ Â¿ÏÂÈ„Ë ÙË˜ ÎfiÏÏ·˜ Î·È Û‡Ó‰ÂÛË ÌÂ ÙËÓ ÂÈÛ·ÁˆÁ‹ ÙÔ˘ Â˘ı¤Ô˜ ¿ÎÚÔ˘ ÙÔ˘

ÛˆÏ‹Ó· ÛÙË ÌÔ‡Ê· (ÔÙ‹ÚÈ) ‡ÛÙÂÚ· ·fi ¯ÚfiÓÔ 15-30 sec, (·Ó¿ÏÔÁ· ÌÂ ÙÈ˜ Ô‰ËÁ›Â˜ ÙÔ˘

Î·Ù·ÛÎÂ˘·ÛÙ‹ ÙË˜ ÎfiÏÏ·˜).

- ¶·Ú¤ÏÂ˘ÛË 24 ˆÚÒÓ ÌÂÙ¿ ÙËÓ ÎfiÏÏËÛË, ÚÈÓ ÙÂıÂ› ÙÔ ‰›ÎÙ˘Ô ÛÂ ÏÂÈÙÔ˘ÚÁ›·.

™YN¢E™H ™ø§HNøN A¶O PVC-U

™XHMA 5

°. A°KYPø™H ™ø§HNøN A¶O PVC-U ™E E¶IK§INH E¢AºH

OÙ·Ó Ë ÎÏ›ÛË ÙÔ˘ ·ÁˆÁÔ‡ Â›Ó·È ÌÂÁ¿ÏË, ÔÈ ÛˆÏ‹ÓÂ˜ Ú¤ÂÈ Ó· ÂÍ·ÛÊ·Ï›˙ÔÓÙ·È ·fi

Èı·Ó¤˜ ÔÏÈÛı‹ÛÂÈ˜. A˘Ùfi ÂÈÙ˘Á¯¿ÓÂÙ·È ÌÂ ÙËÓ ·ÁÎ‡ÚˆÛË ÙˆÓ ÛˆÏ‹ÓˆÓ, ‰ËÏ·‰‹ ÌÂ ÙËÓ

Î·Ù·ÛÎÂ˘‹ ÛÙËÚÈÁÌ¿ÙˆÓ ·fi ÌÂÙfiÓ.

F = M Ø sin ·
M= ™˘ÓÔÏÈÎfi ‚¿ÚÔ˜ ÙÔ˘ ÙÌ‹Ì·ÙÔ˜ ÙÔ˘

·ÁˆÁÔ‡ ÌÂÙ·Í‡ ‰‡Ô ·ÁÎ˘ÚÒÛÂˆÓ
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™YN¢E™H ™ø§HNøN A¶O PVC-U ME ™YN¢E™MO KAI E§A™TIKO ¢AKTY§IO

1. M·ÚÎ¿ÚÈÛÌ· ÙÔ˘ Ì‹ÎÔ˘˜ ÂÈÛfi‰Ô˘ (Lb)

3. TÔÔı¤ÙËÛË ÙÔ˘ ÂÏ·ÛÙÈÎÔ‡ ‰·ÎÙ˘Ï›Ô˘

4. E¿ÏÂÈ„Ë ÌÂ ÚÂ˘ÛÙfi Û·Ô‡ÓÈ

5. KÂÓÙÚ¿ÚÈÛÌ· Î·È ÂÚÈÛÙÚÔÊÈÎfi ÛÚÒÍÈÌÔ

6. TÔÔı¤ÙËÛË Ì¤¯ÚÈ ÙËÓ ÂÓ‰ÂÈÎÙÈÎ‹ ÁÚ·ÌÌ‹

2. K·ı·ÚÈÛÌfi˜ ÙˆÓ ÚÔ˜ Û‡Ó‰ÂÛË ÂÈÊ·ÓÂÈÒÓ
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1. M·ÚÎ¿ÚÈÛÌ· ÙÔ˘ Ì‹ÎÔ˘˜ ÂÈÛfi‰Ô˘ (Lb)

3. K·ı·ÚÈÛÌfi˜ ÙÔ˘ Â˘ı¤Ô˜ ¿ÎÚÔ˘

4. E¿ÏÂÈ„Ë ÙË˜ ÎfiÏÏ·˜

5. EÈÛ·ÁˆÁ‹ ÙÔ˘ Â˘ı¤Ô˜ ¿ÎÚÔ˘ ÛÙË ÌÔ‡Ê·

6. TÔÔı¤ÙËÛË Ì¤¯ÚÈ ÙËÓ ÂÓ‰ÂÈÎÙÈÎ‹ ÁÚ·ÌÌ‹

Î·È Î·ı·ÚÈÛÌfi˜ ÙË˜ ÎfiÏÏ·˜, Ô˘ ÂÚÈÛÛÂ‡ÂÈ

2. K·ı·ÚÈÛÌfi˜ ÙÔ˘ ÂÛˆÙÂÚÈÎÔ‡ ÙË˜ ÌÔ‡Ê·˜ (ÔÙ‹ÚÈ)

™YN¢E™H ™ø§HNøN A¶O PVC-U ME KO§§H™H
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™YPTAPøTH Y¢PO§HæIA A™ºA§EIA™ A¶O PVC-U, 10 ATM

ñ AÛÊ·Ï‹˜, Â‡ÎÔÏË Î·È ÁÚ‹ÁÔÚË ÙÔÔı¤ÙËÛË.

ñ ¶Ï‹ÚË˜ Û˘Ì‚·ÙfiÙËÙ· ÌÂ ÛˆÏ‹ÓÂ˜ ·fi PVC-U.

ñ EÓ·ÏÏ¿ÍÈÌÔ ¤ÓıÂÌ·, ÌÂ ÛÂ›ÚˆÌ· 1/2”, 3/4” Î·È 1”.

ñ °È· ÛˆÏ‹ÓÂ˜ ÌÂ ‰È·Ì¤ÙÚÔ˘˜: ∅40 (¤ÓıÂÌ· ÌÂ ÛÂ›ÚˆÌ· ÌfiÓÔ 1/2”), ∅50, ∅63,
∅75, ∅90, ∅110, ∅160, ∅200, ∅250 Î·È ∅315.
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™TE°ANO ™AMAPI Y¶ONOMøN ME E§A™TIKO ¢AKTY§IO

¢È¿ÙÚËÛË TÔÔı¤ÙËÛË EÊ·ÚÌÔÁ‹

¢IAMETPO™, mm

™ø§HNA E•O¢OY E•APTHMATO™

∅200

∅250

∅250

∅315

∅315

∅400

∅500

125

125

160

125

160

160

160
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