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ZPUSOB POKLADKY

[Poklédka do otevieného vykopu "]
TRUBKA

Typ trubky [ RC SDR11 "]
Oznacenfi priméru trubky DN [mm] 110 ¥
Vnéjsi pramér trubky OD [mm] 110 v
Vnitini pramér trubky ID [mm] 90 v

Zobrazeni potrubi - vodovod

Rez sténou potrubf

PODMINKY ULOZENI
Vyska kryti zeminy nad potrubim h [m]

Hladina podzemni vody nad vrcholem hy, [m]
Sitka vkopu b [m]
Uhel sklonu svahu [°]

Zpusob uloZeni potrubi a provedeni zésypu

ZEMNIi PROSTREDI

Okolni rostld zemina

Stupen zhutnénf (Standard Proctor) Spr [%]

Obsypova zemina (v zéné potrubi)

15
0,5

90

i<
o]
Mo
4

Stupen zhutnénf (Standard Proctor) Spr [%] 90

Zasypova zemina (nad zénou potrubi) G2

Stupeni zhutnénf (Standard Proctor) Spr [%] 90

PE 100 RC ZATIZENI

Zatizeni dopravou |Vozidlo - SLW60 (DIN)

Rovnomérné plosné zatizeni po [kN/m?2] 0
>1b Statika potrubi - Vysledky
Napéti - vrchol trubky - vnéjsi povrch lovel = |-263] MPa £ ggo, = 8,75 MPa VYHOVUJE
Napéti - vrchol trubky - vnitini povrch ~ |ovi| = [286] MPa £ 0gov = 8,75 MPa VYHOVUJE
Napéti - bok trubky - vnéjsi povrch |obel = |211] MPa <€ gdov = 8,75 MPa VYHOVUJE
Napéti - bok trubky - vnitini povrch lobil = |-3.36] MPa <€ g4, = 8,75 MPa VYHOVUIJE
Napéti - pata trubky - vnéjsi povrch |opel = [-2.83] MPa £ @ggov = 8,75 MPa VYHOVUJE
Napéti - pata trubky - vnitini povrch lopil = 13.04 MPa £ @ggov= 8,75 MPa VYHOVUJE
Deformace S = [1.18] % £ Sdn=6 % VYHOVUJE
Ztrata stability Aait= 20,82 5 A= 2 VYHOVUJE

‘ Protokol ’ ‘ Ok ‘




ZPUSOB POKLADKY PODMINKY ULOZENI
[Poklédka do otevireného vykopu v] Vygka kryti zeminy nad potrubim h [m] 1,9
Hladina podzemni vody nad vrcholem hy, [m] 70,5
NS, Sitka vykopu b [m] 1
Typ trubky | RC SDR11 -
Uhel sklonu svahu [°] 90
Oznaceni praméru trubky DN [mm] 110 v
Zpusob uloZeni potrubi a provedeni zésypu A2B2 ~
Vnéjsi pramér trubky OD [mm] 110 v
Vnitini pramér trubky 1D [mm)]
) ) ZEMNI PROSTREDI
Zobrazeni potrubi - vodovod
Okolni rostléd zemina G1 -
Stupen zhutnéni (Standard Proctor) Spr [%] 790
‘ ’ Obsypové zemina (v zé6né potrubi) G2 =
Stupen zhutnénf (Standard Proctor) Spr [%] 790
Rez sténou potrubi Zasypova zemina (nad zénou potrubi) G2 v
Stupen zhutnénf (Standard Proctor) Spr [%] 90
PE 100 RC ZATIZEN]
Zatizeni dopravou |Vozidlo - SLW60 (DIN) x
Rovnomérné ploéné zatizeni pp [kN/m?2] 0
| sl Statika potrubf - Vysledky
Napéti - vrchol trubky - vnéjsi povrch lovel = [-263] MPa s ggoy =875 MPa  VYHOVUJE
Napéti - vrchol trubky - vnitini povrch  |ovil = [283] MPa £ 0dov = 8,75 MPa VYHOVUJE
Napéti - bok trubky - vnéjsi povrch |obel = |208] MPa <€ @ggov = 8,75 MPa VYHOVUJE
Napéti - bok trubky - vnitini povrch lowil = |-3.35] MPa S 0go = 8,75 MPa VYHOVUJE
Napéti - pata trubky - vnéjsi povrch |opel = [-2.84] MPa £ 0ggo, = 8,75 MPa  VYHOVUJE
Napéti - pata trubky - vnitini povrch lopil = 13.02] MPa < ggov = 8,75 MPa VYHOVUIJE
Deformace S = [1.34] % € Sdv=6 % VYHOVUJE
Ztréta stability Aeit = [19.5] 2 Adou= 2 VYHOVUJE
{ Protokol 1 ‘ Ok ‘




ZPUSOB POKLADKY

[Poklédka do otevieného vykopu

- )

TRUBKA

Typ trubky | RC SDR11

Oznaceni praméru trubky DN [mm]
Vné&jsi pramér trubky OD [mm]
Vnitini pramér trubky 1D [mm)]

Zobrazeni potrubf - vodovod

Rez sténou potrubi

PODMINKY ULOZENI

Vyska kryti zeminy nad potrubim h [m]

Hladina podzemni vody nad vrcholem hy, [m]

Sitka wkopu b [m]

Uhel sklonu svahu [°]

Zpusob uloZeni potrubi a provedeni zésypu

ZEMNIi PROSTREDI

90

A2B2  ~

Okolni rostla zemina G1 v
Stuperi zhutnéni (Standard Proctor) Spr [%] 90
Obsypové zemina (v zoné potrubi)
Stupen zhutnéni (Standard Proctor) Spr [%] 90
Zasypova zemina (nad zénou potrubi) G2 v
Stuperi zhutnéni (Standard Proctor) Spr [%] 90 |
PE 100 RC ZATIZENI
Zatizeni dopravou |Vozidlo - SLWE0 (DIN) -
Rovnomérné plosné zatizeni pg [kN/m2] 0
sle| Statika potrubi - Vysledky
Napéti - vrchol trubky - vnéjsi povrch lovel = |-2.63] MPa £ 0yo, = 8,75 MPa VYHOVUIJE
Napéti - vrchol trubky - vnitini povrch  |ovj| = MPa < @gdov = 8,75 MPa VYHOVUIJE
Napéti - bok trubky - vnéjsi povrch |obel = |211] MPa € 0gdov = 8,75 MPa VYHOVUJE
Napéti - bok trubky - vnitini povrch lobil = |-3.36] MPa € 0yoy = 8,75 MPa VYHOVUIJE
Napéti - pata trubky - vnéjsi povrch lopel = |-2,83] MPa € Ogov = 8,75 MPa VYHOVUJE
Napéti - pata trubky - vnitini povrch lopil = [3.04] MPa £ ggov = 8,75 MPa VYHOVUJE
Deformace S = % S Sdv=6 % VYHOVUJE
Ztrata stability = 2 Adow= 2 VYHOVUJE
‘ Protokol ’ ‘ Ok ‘




ZPUSOB POKLADKY PODMINKY ULOZENI

[Poklédka do otevieného vykopu '] Vyska kryti zeminy nad potrubim h [m] 19
Hladina podzemni vody nad vrcholem hy [m] 0

Ll Sitka vykopu b [m] 1

Typ trubky | RC SDR11 "I
Uhel sklonu svahu [°] 90

Oznaceni praméru trubky DN [mm] 110 v
Zpusob uloZeni potrubi a provedeni zasypu A2B2 ~

Vnéjsi pramér trubky OD [mm] 110 v

Vnitini pramér trubky 1D [mm]

; ; ZEMNI{ PROSTREDI

Zobrazenf potrubi - vodovod )
Okolni rostla zemina G1 -
Stupen zhutnéni (Standard Proctor) Spr [%] 90

‘ ’ Obsypova zemina (v zéné potrubi) G2 v

Stuperi zhutnéni (Standard Proctor) Spr [%] 90

Rez st&nou potrubf Zasypové zemina (nad zénou potrubi) G2 v
Stupeni zhutnéni (Standard Proctor) Spr [%] 90

PE 100 RC ZATIZENI

Zatizeni dopravou |Vozidlo - SLW60 (DIN) -

Rovnomérné plosné zatizeni pp [kN/m2] 0

;f-r Statika potrubi - Viysledky
Napéti - vrchol trubky - vnéjsi povrch |ovel = |-263] MPa < ggo, = 8,75 MPa VYHOVUJE
Napéti - vrchol trubky - vnitini povrch  |ovil = |283] MPa £ Gdov = 8,75 MPa VYHOVUIJE

Napéti - bok trubky - vnéjsi povrch |obel = 1208] MPa < @dov= 875 MPa VYHOVUJE
Napéti - bok trubky - vnitini povrch lowil = [-3.35] MPa < @gov = 8,75 MPa VYHOVUJE
Napéti - pata trubky - vnéjsi povrch |opel = |-2.84] MPa £ 0ggov = 8,75 MPa VYHOVUJE

Napéti - pata trubky - vnitini povrch lopil = [3.02] MPa < gyov = 8,75 MPa VYHOVUJE
Deformace S = [1.34] % £ Sww=06 % VYHOVUJE

Ztréta stability Awit = [18,25]

v

Adov = 2 VYHOVUIJE

’ Protokol ’ ’ Ok ‘




ZPUSOB POKLADKY PODMINKY ULOZENI

[Poklédka do otevieného vykopu '] Vyska kryti zeminy nad potrubim h [m] 1,2
Hladina podzemni vody nad vrcholem Ay [m] 0,5
TRUBKA Sitka vykopu b [m] 1
Typ trubky | RC SDR11 "I
Uhel sklonu svahu [°] 90

Oznaceni praméru trubky DN [mm]

Zpusob uloZenf potrubf a provedeni zasypu A2B2 ~

Vné&jsi pramér trubky OD [mm]

Vnitini pramér trubky 1D [mm] 73,6 =
ZEMNI PROSTREDI

Zobrazeni potrubi - vodovod
Okolni rostla zemina G1 v
Stupen zhutnénf (Standard Proctor) Spr [%] 90

‘ ’ Obsypova zemina (v zéné potrubi) G2 &

Stuperi zhutnénf (Standard Proctor) Spr [%] 90

Rez st&nou potrubf Zasypovéa zemina (nad zénou potrubi) G2 x
Stuperi zhutnénf (Standard Proctor) Spr [%] 90

PE 100 RC ZATIZENI

Zatizeni dopravou |Vozidlo - SLW60 (DIN) >

Rovnomérmé plosné zatizeni pg [kN/m2] 0

ole Statika potrubri - Vysledky
Napéti - vrchol trubky - vnéjsi povrch lovel = [-275] MPa € @goy = 8,75 MPa VYHOVUJE
Napéti - vrchol trubky - vnitini povrch ~ |ovil = [3,01] MPa <€ ggov = 8,75 MPa VYHOVUJE

Napéti - bok trubky - vnéjsi povrch |obel = |2.24] MPa <€ ggov = 8,75 MPa VYHOVUJE
Napéti - bok trubky - vnitini povrch lobil = |-3.52] MPa <€ 0y, = 8,75 MPa VYHOVUJE
Napéti - pata trubky - vnéjsi povrch lopel = [-295] MPa £ ggoy = 8,75 MPa VYHOVUIJE

Napéti - pata trubky - vnitini povrch lopil = 132l MPa £ ggov = 8,75 MPa VYHOVUJE

Deformace 5= 1] % € Siv=6 % VYHOVUJE

v

Ztréta stability Aait = [21,25] Risoe = 2 VYHOVUJE

‘ Protokol ‘ ‘ Ok




ZPUSOB POKLADKY

[Poklédka do otevieného vykopu ']
TRUBKA

Typ trubky [ RC SDR11 ']
Oznaceni praméru trubky DN [mm] 90 v

Vn&j&i pramér trubky OD [mm]
Vnitini pramér trubky 1D [mm] 73,6 =

Zobrazeni potrubf - vodovod

Rez sténou potrubi

PODMINKY ULOZENI

Vyska kryti zeminy nad potrubim h [m]

Hladina podzemni vody nad vrcholem hy [m]

Sitka vykopu b [m]

Uhel sklonu svahu [°]

Zpusob uloZeni potrubi a provedeni zasypu

ZEMNIi PROSTREDI

Okolni rostla zemina

Stuperi zhutnéni (Standard Proctor) Spr [%]

15

o
(¥a)

r

90

P 2
(o]
(h%]
4 4

90

Obsypova zemina (v z6né potrubi)
Stuperi zhutnéni (Standard Proctor) Spr [%] 90
Zasypové zemina (nad zénou potrubi) G2 2
Stupen zhutnéni (Standard Proctor) Spr [%] 90
PE 100 RC ZATIZENI
Zatizeni dopravou |Vozidlo - SLW60 (DIN) >
Rovnomérné plosné zatizeni pg [kN/m2] 0
se Statika potrubi - Vysledky
Napéti - vrchol trubky - vnéjsi povrch |ovel = |-264] MPa £ 040, = 8,75 MPa VYHOVUJE
Napéti - vrchol trubky - vnitini povrch oyl = [|287] MPa < ggov = 8,75 MPa VYHOVUJE
Napéti - bok trubky - vnéjsi povrch |obel = 1212 MPa £ ggov = 8,75 MPa VYHOVUJE
Napéti - bok trubky - vnitini povrch lobil = |-3.37] MPa <€ 0ggov = 8,75 MPa VYHOVUIJE
Napéti - pata trubky - vnéjsi povrch |opel = |-2.84] MPa = gyo, = 8,75 MPa VYHOVUJE
Napéti - pata trubky - vnitini povrch lopil = 13.05] MPa £ ggo, = 8,75 MPa VYHOVUJE
Deformace S = [1,18] % € Siwv=6 % VYHOVUJE
Ztréta stability Awit = |20,83] 2 Adov= 2 VYHOVUJE

‘ Protokol ’ { Ok




ZPUSOB POKLADKY PODMIiNKY ULOZENI

[Poklédka do otevieného vykopu v] Vyska kryti zeminy nad potrubim h [m] 19
Hladina podzemni vody nad vrcholem hy [m] 0,5

EER Sitka vykopu b [m] 1

Typ trubky | RC SDR11 | doh )
Uhel sklonu svahu [°] a0

Oznaceni praméru trubky DN [mm]
Zpusob uloZeni potrubf a provedeni zasypu A2B2 ~

Vngj&i priimér trubky OD [mm]

Vnitini pramér trubky 1D [mm] 736  ~

. . ZEMNIi PROSTREDI

Zobrazeni potrubf - vodovod _
Okolnf rostlad zemina G1 v
Stupen zhutnénf (Standard Proctor) Spr [%] 90

‘ ’ Obsypové zemina (v zéné potrubi)

Stuperi zhutnéni (Standard Proctor) Spr [%] 90

Rez sténou potrubf Zasypové zemina (nad zénou potrubi) G2 E
Stupen zhutnénf (Standard Proctor) Spr [%] 90

PE 100 RC ZATIZEN

Zatizeni dopravou |Vozidlo - SLW60 (DIN) =

Rovnomémé ploiné zatizeni pp [kN/m2] 0

wie| Statika potrubi - Vysledky
Napéti - vrchol trubky - vnéjsi povrch lovel = |-264] MPa < 0go, = 8,75 MPa VYHOVUJE
Napéti - vrchol trubky - vnitini povrch  |ovil = |284] MPa < @gov = 8,75 MPa VYHOVUJE

Napéti - bok trubky - vnéjsi povrch |obel = [208] MPa < 0dov = 8,75 MPa VYHOVUJE
Napéti - bok trubky - vnitini povrch lowil = [-3.36] MPa £ @ggoyv = 8,75 MPa VYHOVUJE
Napéti - pata trubky - vnéjsi povrch lopel = |-2.85] MPa £ 0gov = 8,75 MPa VYHOVUJE

Napéti - pata trubky - vnitini povrch lopil = 13.02] MPa £ gy = 8,75 MPa VYHOVUJE
Deformace S = [1.34] % € Sdov=6 % VYHOVUJE

Ztréta stability Ait = [19.52]

v

Adov = 2 VYHOVUJE

‘ Protokol ’ ‘ Ok ‘




ZPUSOB POKLADKY PODMINKY ULOZENI 7
[Poklédka do otevieného vykopu '] Vyska kryti zeminy nad potrubim h [m] 1,2
Hladina podzemni vody nad vrcholem hy [m] 0
TRITEEA Sitka vykopu b [m] 1
Typ trubky | RC SDR11 | ot )
Uhel sklonu svahu [?] a0
Oznaceni praméru trubky DN [mm]
Zpusob uloZeni potrubi a provedeni zasypu A2B2 ~
Vné&jsi pramér trubky OD [mm] 90 v
Vnitini pramér trubky 1D [mm]
) ) ZEMNI PROSTREDI
Zobrazeni potrubi - vodovod _
Okolni rostla zemina &l -
Stuperi zhutnénf (Standard Proctor) Spr [%] 90
‘ ’ Obsypova zemina (v zéné potrubi) G2 v
Stupen zhutnénfi (Standard Proctor) Spr [%] 90
Rez sténou potrubi Zasypové zemina (nad zénou potrubi) G2 -
Stupen zhutnénfi (Standard Proctor) Spr [%] 90
PE 100 RC ZATIZENI
ZatiZeni dopravou |Vozidlo - SLW60 (DIN) &
Rovnomérné ploéné zatizeni pg [kN/m2] 0
sle Statika potrubi - Vysledky
Napéti - vrchol trubky - vnéjsi povrch lovel = |-275] MPa € ggoy = 8,75 MPa VYHOVUJE
Napéti - vrchol trubky - vnitini povrch  |ovil = |3.01] MPa £ 0dov=875MPa  VYHOVUJE
Napéti - bok trubky - vnéjsi povrch |obel = 1224] MPa € @gdov = 8,75 MPa VYHOVUJE
Napéti - bok trubky - vnitini povrch lobil = [-3.52] MPa € ggo, = 8,75 MPa VYHOVUJE
Napéti - pata trubky - vnéjsi povrch lopel = |-2.95] MPa £ ggoy = 8,75 MPa VYHOVUJE
Napéti - pata trubky - vnitini povrch lopil = 13.2] MPa £ ggoy = 8,75 MPa VYHOVUIJE
Deformace S = 1.1 % £ Sdv=6 % VYHOVUJE
Ztrata stability Aait= 224 2 Adov=2 VYHOVUJE
‘ Protokol ‘ ‘ Ok ’




ZPUSOB POKLADKY PODMINKY ULOZENI 7
[Poklédka do otevieného vykopu '] Vyska kryti zeminy nad potrubim h [m] 1,5
Hladina podzemni vody nad vrcholem hy [m] 0
R Sitka vykopu b [m] 1
Typ trubky | RC SDR11 Iy
Uhel sklonu svahu [°] 90
Oznaceni praméru trubky DN [mm] 90 z
Zpusob uloZeni potrubf a provedeni zésypu A2B2 ~
Vnéjsi pramér trubky OD [mm] 90 =
Vnitini pramér trubky 1D [mm]
. . ZEMNi PROSTREDI
Zobrazeni potrubi - vodovod
Okolni rostla zemina G1 v
Stuperi zhutnéni (Standard Proctor) Spr [%6] 90
‘ > Obsypové zemina (v zoné potrubi) G2 v
Stuperi zhutnéni (Standard Proctor) Spr [%6] 90
Rez st&nou potrubf Zasypova zemina (nad zénou potrubi) G2 v
Stupen zhutnénf (Standard Proctor) Spr [%] 90
PE 100 RC ZATIZENI
Zatizeni dopravou |Vozidlo - SLW60 (DIN) x
Rovnomérné plosné zatizeni po [kN/m?2] 0
ole Statika potrubi - Vysledky
Napéti - vrchol trubky - vnéjsi povrch lovel = |-264] MPa <€ @40, = 8,75 MPa VYHOVUJE
Napéti - vrchol trubky - vnitini povrch  |ovil = [287] MPa £ 0gov = 8,75 MPa VYHOVUJE
Napéti - bok trubky - vnéjsi povrch |obel = |212] MPa € @gdov = 8,75 MPa VYHOVUJE
Napéti - bok trubky - vnitini povrch lowil = |-3.37] MPa £ @ggoy = 8,75 MPa VYHOVUIJE
Napéti - pata trubky - vnéjsi povrch |opel = [-2.84] MPa £ ggov= 875 MPa  VYHOVUIJE
Napéti - pata trubky - vnitini povrch lopil = 13.05] MPa £ ggov = 8,75 MPa VYHOVUJE
Deformace S= 118 % £ Ssw=6 % VYHOVUJE
Ztréta stability Awit = |20,75] 2 Adov =2 VYHOVUIJE
‘ Protokol ’ ‘ Ok ‘




ZPUSOB POKLADKY PODMINKY ULOZENI

[Poklédka do otevieného vykopu '] Vyska kryti zeminy nad potrubim h [m] 19
Hladina podzemni vody nad vrcholem hy [m] 0

ThalkRA $itka vykopu b [m] 1

Typ trubky | RC SDR11 | Ene )
Uhel sklonu svahu [°] 90

Oznaceni praméru trubky DN [mm]
Zpusob uloZeni potrubi a provedeni zésypu

Vnéjsi pramér trubky OD [mm] 90 v

Vnitini pramér trubky 1D [mm]

) ) ZEMNIi PROSTREDI

Zobrazenfi potrubi - vodovod
Okolni rostla zemina G1 =
Stupen zhutnéni (Standard Proctor) Spr [%] 90

‘ > Obsypova zemina (v z6né potrubi)

Stupeni zhutnéni (Standard Proctor) Spr [%] 90

Rez sténou potrubi Zasypova zemina (nad zénou potrubi) G2 v
Stuperi zhutnéni (Standard Proctor) Spr [%] 90

PE 100 RC ZATIZEN

Zatizeni dopravou |Vozidlo - SLW60 (DIN) >

Rovnomérné plosné zatizeni pg [kN/m2] 0

sde| Statika potrubi - Vysledky
Napéti - vrchol trubky - vnéjsi povrch lovel = |-2.64] MPa £ 0ggov = 8,75 MPa VYHOVUJE
Napéti - vrchol trubky - vnitini povrch  |ovi| = [284] MPa <€ @ggov = 8,75 MPa VYHOVUJE

Napéti - bok trubky - vnéjsi povrch |obel = 12,08] MPa <€ ggov = 8,75 MPa VYHOVUJE
Napéti - bok trubky - vnitini povrch lobil = |-3.36] MPa £ 0ggov=875MPa  VYHOVUJE
Napéti - pata trubky - vnéjsi povrch |opel = |-285] MPa £ @gyo, = 875 MPa  VYHOVUIJE

Napéti - pata trubky - vnitini povrch lopil = 13.02] MPa £ ggo, = 8,75 MPa VYHOVUJE
Deformace S = [1.34] % € Sav=6 % VYHOVUJE

Ztrata stability Ait = [18,21]

v

Adov = 2 VYHOVUJE

’ Protokol ‘ ‘ Ok ‘




Zadavaci podminky

Pouzité potrubi: SN 10, DN 400

Kryti nad vrcholem potrubi: 1,5 m

Zatizeni:. D 400

Hladina spodni vody: 0,5 m pod Grovni terénu

Obsypovy material: pisek, $térkopisek, lomova prosivka 0-8 mm
Stuperi zhutnéni obsypu: 95 %PS

Result
Calculation OK

Pipe type Pipe dimension (mm) 450
Soil type Sand
Safety class Normal Control class Normal
Partial coefficient - safety class 2.27 :I:rst;al coefficient - control , .,
. . Compression class
Max. negative pressure in pipe (kPa) Normal > 95% SpP
Normal trench and
Installation type normal up to high Installation factor % 1.0 %
compaction
. . . . 2.00
Bedding/bedding layer Normal levelling layer  Bedding factor % %
" Max. negative pressure in
Traffic load Heavy traffic load pipe (kPa) 0.00
Distance from ground level
Soil cover above pipe top (m) = H 1.50 to ground-water level (m) =0.50
Hw
Relative density - below ground-water level 10.00 Relative density - above 20.00
(kN/m3) ' ground-water level (kN/m3)“""
Calculated diameter of pipe (mm) 450.00 Pipe ring stiffness 10.00
2 Short-term deformation o
Average stress from traffic load (qtm) kN/m 30.13 from variable load (traffic) 0.9 %
Load factor C regarding the stiffness ratio of pipe 1.00 Short-term deformation 0.9 %
to backfilling material (applied) ' from permanent load (soil) “*° ”°
Characteristic traffic load qtk kN/m2 (Formula 9) 30.13 Deformation from 1.0 %

installation (Table 2.9)

Additional soil cover for determination of soil
modulus E.s when influcenced by heavy road 1.00 Average deformation 2.8 %
traffic load (Table 2.8)

Short-term maximum
deformation (Page 42)

delta H factor dependent on type of road traffic

load 1.0

4.8 %

Tangent modulus of backfill above ground-water

o D e Long-term deformation
td (Formula 11) - kN/m

3950 from load (formula 16)

2.7 %



secant modulus of backfill above ground-water 2568
E.s (Formula 12) - kN/m?

Reduction factor for ground-water influence on 0.73
soill E-moduli (formula 13) ’
Targent modulus of backfill below ground-water 2897
Ew (Formula 11 x Formula 13) - kN/m?

secant modulus of backfill below ground-water
E.q (Formula 12 x Formula 13) - kN/m?

1883

Long-term max.
deformation (Formula 15)

cabculated ring stiffness (kN/m?) 5.33
calculated tangent modulus (kN/m?) 1278.37
Reduction factor beta 0.80

Calculated max. buckling
pressure (kN/m?)

Design load (kN/m?)

Design buckling pressure
(kN/m?)

6.6 %

P¥i dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 400 vyhovi a jeho deformace

nepiesahne hodnotu 4,8 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 400
Kryti nad vrcholem potrubi: 2,0 m

Zatizeni: D 400

Hladina spodni vody: bez vyskytu spodni vody

Obsypovy material: pisek, stérkopisek, lomova prosivka 0-8 mm

Stuperi zhutnéni obsypu: 95 %PS

Result
Calculation OK

Given values
Pipe type
Soil type Gravel
Safety class Normal
Partial coefficient - safety class 2.27

Compression class

Max. negative pressure in pipe (kPa) Normal > 95% SP

Normal trench and

Installation type normal up to high

compaction
Bedding/bedding layer Normal levelling layer
Traffic load Heavy traffic load
Soil cover above pipe top (m) = H 2.00

Relative density - below ground-water level
(kN/m3)

Calculated diameter of pipe (mm) 450.00

Pipe dimension (mm) 400
Control class Normal
Partial coefficient - control

1.50
class
Installation factor % 1.0 %
Bedding factor % 02/;00
Max. negative pressure in 0.00

pipe (kPa)

Distance from ground level
to ground-water level (m) =5.00
Hw

Relative density - above

ground-water level (kN/mi")21'00

Pipe ring stiffness 10.00

Average stress from traffic load (qtm) kN/m? 24.62

Load factor C regarding the stiffness ratio of pipe

to backfilling material (applied) 1.00

Characteristic traffic load qtk kN/m2 (Formula 9) 24.62

Additional soil cover for determination of soil
modulus Ey when influcenced by heavy road 0.99
traffic load (Table 2.8)

delta H factor dependent on type of road traffic

load 1.0

Short-term deformation

0,
from variable load (traffic) 0.3 %
Short-term deformation 0.7 %
from permanent load (soil) =~/ ”°
Deformation from 1.0 %
installation (Table 2.9) e
Average deformation 2.0 %
Short-term maximum 4.0 %

deformation (Page 42)



Tangent modulus of backfill above ground-water 4488 Long-term deformation

2 1.5%
Eig (Formula 11) - kN/m from load (formula 16)
Secant modulus of backfill above ground-water 2917 Long-term max. 5.0 %
Esqs (Formula 12) - kN/m? deformation (Formula 15) 27 °
Reduction factor for ground-water influence on 1.60
soil E-moduli (formula 13) '
Tangent modulus of backfill below ground-water 7182
Eis (Formula 11 x Formula 13) - kN/m?
Secant modulus of backfill below ground-water 4668

Esq (Formula 12 x Formula 13) - kN/m?

hort-term maximum deformation (Page 42) 4.0 % <

- - 2 Calculated max. buckling
Calculated ring stiffness (kN/m?) 5.33 pressure (kN/m?) 580.72

Calculated tangent modulus (kN/m?) 3169.24 Design load (kN/m?) 137.01
Reduction factor beta 0.85 Design buckling pressure ;g
) (kN/m?) )

ucklin

ormul 2) 493. -

Pfi dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 400 vyhovi a jeho deformace
nepresahne hodnotu 4,0 %.



Zadavaci podminky

Pouzité potrubi.
Kryti nad vrcholem potrubi: 2,0 m
Zatizeni. D 400

SN 10, DN 400

Hladina spodni vody: 1 m pod urovni terénu
Obsypovy material: pisek, Stérkopisek, lomova prosivka 0-8 mm

Stupen zhutnéni obsypu: 95 %PS

Result

Calculation OK

Given values
Pipe type
Soil type Gravel
Safety class Normal
Partial coefficient - safety class 2.27

Max. negative pressure in pipe (kPa)
Installation type

Bedding/bedding layer

Traffic load

Soil cover above pipe top (m) = H

Relative density - below ground-water level
(kN/m3)

Calculated diameter of pipe (mm)

Average stress from traffic load (qtm) kN/m?

Load factor C regarding the stiffness ratio of pipe
to backfilling material (applied)

Characteristic traffic load qtk kN/m?2 (Formula 9)

Additional soil cover for determination of soil
modulus E;q when influcenced by heavy road
traffic load (Table 2.8)

delta H factor dependent on type of road traffic
load

Compression class
Normal > 95% SP

Normal trench and
normal up to high
compaction

Normal levelling layer

Heavy traffic load

2.00

24.62

0.99

Pipe dimension (mm) 400
Control class Normal
Partial coefficient - control

1.50
class
Installation factor % 1.0 %
Bedding factor % 02/;00
Max. negative pressure in 0.00

pipe (kPa)

Distance from ground level
to ground-water level (m) =1.00
Hw

Relative density - above

ground-water level (kN/mi")21'00

Pipe ring stiffness 10.00
Short-term deformation 0.6 %
from variable load (traffic) ~ = °
Short-term deformation 1.1 %
from permanent load (soil) °
Deformation from 1.0 %
installation (Table 2.9) e
Average deformation 2.7 %
Short-term maximum 4.7 %

deformation (Page 42)



Tangent modulus of backfill above ground-water

E.a (Formula 11) - kN/m? 4488
Secant modulus of backfill above ground-water 2917
Esa (Formula 12) - kN/m?

Reduction factor for ground-water influence on 0.80
soil E-moduli (formula 13) '
Tangent modulus of backfill below ground-water 3591
Ew (Formula 11 x Formula 13) - kN/m?

Secant modulus of backfill below ground-water 2334

Esq (Formula 12 x Formula 13) - kN/m?

Long-term deformation

Calculated ring stiffness (kN/m?) 5.33
Calculated tangent modulus (kN/m?) 1584.62
Reduction factor beta 0.81

from load (formula 16) 2.6 %
Long-terrp max. 6.5 %
deformation (Formula 15)
e e kg 519,41
Design load (kN/m?) 76.26
Design buckling pressure 418.89

(kN/m?)

Formul

PFi dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 400 vyhovi a jeho deformace

nepfesahne hodnotu 4,7 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 400

Kryti nad vrcholem potrubi: 2,0 m
Zatizeni: D 400

Hladina spodni vody. 2 m pod urovni terénu
Obsypovy material: pisek, Stérkopisek, lomova prosivka 0-8 mm

Stupen zhutnéni obsypu: 95 %PS

Result

Calculation OK

Pipe type

Soil type Gravel
Safety class Normal
Partial coefficient - safety class 2.27

Max. negative pressure in pipe (kPa)
Installation type

Bedding/bedding layer

Traffic load

Soil cover above pipe top (m) = H

Relative density - below ground-water level
(kN/m3)

Calculated diameter of pipe (mm)

Compression class
Normal > 95% SP

Normal trench and
normal up to high
compaction

Normal levelling layer

Heavy traffic load

2.00

Pipe dimension (mm) 400
Control class Normal
Partial coefficient - control 1.50
class '
Installation factor % 1.0 %
Bedding factor % f/;oo
Max. negative pressure in 0.00

pipe (kPa)

Distance from ground level
to ground-water level (m) =2.00
Hw

Relative density - above

Average stress from traffic load (qtm) kN/m?

Load factor C regarding the stiffness ratio of pipe
to backfilling material (applied)

Characteristic traffic load qtk kN/m2 (Formula 9)

Additional soil cover for determination of soil
modulus Eyy when influcenced by heavy road
traffic load (Table 2.8)

delta H factor dependent on type of road traffic
load

24.62

0.99

ground-water level (kN/m:*)ZI'00
Pipe ring stiffness 10.00
Short-term deformation 0.5 %
from variable load (traffic) °
Short-term deformation 0.9 %
from permanent load (soil) °
Deformation from 1.0 %
installation (Table 2.9) e
Average deformation 2.5 %
Short-term maximum 4.5 %

deformation (Page 42)



Tangent modulus of backfill above ground-water 4488 Long-term deformation

2 2.2 %

Eia (Formula 11) - kN/m from load (formula 16)
Secant modulus of backfill above ground-water 2917 Long-term max. 5.9 %
Esq (Formula 12) - kN/m? deformation (Formula 15) e
Reduction factor for ground-water influence on 1.00
soil E-moduli (formula 13) '
Tangent modulus of backfill below ground-water 4488
Eis (Formula 11 x Formula 13) - kN/m?
Secant modulus of backfill below ground-water 2917
Esq (Formula 12 x Formula 13) - kN/m?

Short-term maximum deformation (Page 42) 4.5 % < 9.0 % ( Pipematerial: PP) - OK

. . 2 Calculated max. buckling
Calculated ring stiffness (kN/m?) 5.33 pressure (kN/m?) 580.72
Calculated tangent modulus (kN/m?) 1980.78 Design load (kN/m?) 76.26
Reduction factor beta 0.82 Design buckling pressure 477.50

(kN/m?)

ormula 477 =

Pfi dodrZeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 400 vyhovi a jeho deformace
nepresahne hodnotu 4,5 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 400

Kryti nad vrcholem potrubi: 1,5 m
Zatizeni: D 400

Hladina spodni vody: 3 m pod Grovni terénu
Obsypovy material: pisek, Stérkopisek, lomova prosivka 0-8 mm

Stuperi zhutnéni obsypu: 95 %PS

Resuit

Calculation OK

Pipe type

Soil type Sand
Safety class Normal
Partial coefficient - safety class 2.27

Max. negative pressure in pipe (kPa)

Installation type

Bedding/bedding layer

Traffic load

Soil cover above pipe top (m) = H

Relative density - below ground-water level
(kN/m3)

Calculated diameter of pipe (mm)

Compression class
Normal > 95% SP

Normal trench and
normal up to high
compaction

Normal levelling layer

Heavy traffic load

1.50

Pipe dimension (mm) 450

Control class Normal

Partial coefficient - control

class 1.50
Installation factor % 1.0%
Bedding factor % 02/;00
Max. negative pressure in 0.00

pipe (kPa)

Distance from ground level
to ground-water level (m) =3.00
Hw

Relative density - above

ground-water level (kN/m?3) 20.00

Pipe ring stiffness 10.00

Average stress from traffic load (qtm) kN/m?

Load factor C regarding the stiffness ratio of pipe
to backfilling material (applied)

Characteristic traffic load qtk kN/m2 (Formula 9)

Additional soil cover for determination of soil
modulus E.q when influcenced by heavy road
traffic load (Table 2.8)

delta H factor dependent on type of road traffic
load

30.13

1.00

Short-term deformation

s
from variable load (traffic) 0> 7°
Short-term deformation 0.6 %
from permanent load (soil) ~°
Deformation from 1.0 %
installation (Table 2.9) =
Average deformation 2.1%
Short-term maximum 4.1 %

deformation (Page 42)



Tarmgent modulus of backfill above ground-water 3950 Long-term deformation

2 1.7 %
Eg {Formula 11) - kN/m from load (formula 16)

Secant modulus of backfill above ground-water 2568 Long-term max. 5.2 o
Esq (Formula 12) - kN/m? deformation (Formula 15) ~'< 7
Reduction factor for ground-water influence on 1.40

soil E-moduli (formula 13) '

Tarngent modulus of backfill below ground-water 5530

E:q (Formula 11 x Formula 13) - kN/m?

Secant modulus of backfill below ground-water 3595

E.q (Formula 12 x Formula 13) - kN/m?

. . 2 Calculated max. buckling

Cal culated ring stiffness (kN/m*) 5.33 pressure (kN/m?) 544.79

Calculated tangent modulus (kN/m?) 2440.53 Design load (kN/m?) 99,17

Reduction factor beta 0.84 Design buckling pressure 459.50
' (kN/m?) )

PFi dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 400 vyhovi a jeho deformace
nepresahne hodnotu 4,1 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 400

Kryti nad vrcholem potrubi: 3,0 m

Zatizeni: D 400

Hladina spodni vody: 0,5 m pod urovni terénu

Obsypovy material: pisek, Stérkopisek, lomova prosivka 0-8 mm
Stupern zhutnéni obsypu: 95 %PS

Result
Calculation OK

Given values
Pipe type Pipe dimension (mm) 400
Soil type Gravel
Safety class Normal Control class Normal
Partial coefficient - safety class 2.27 :;n:;al coefficient - control , 5,
. . R Compression class
Max. negative pressure in pipe (kPa) Normal > 95% SP
Normal trench and
Installation type normal up to high Installation factor % 1.0 %
compaction
Bedding/bedding layer Normal levelling layer  Bedding factor % (%/‘.)OO
. ) Max. negative pressure in
Traffic load Heavy traffic load pipe (kPa) 0.00
Distance from ground level
Soil cover above pipe top (m) = H 3.00 to ground-water level (m) =0.50
Hw
Relative density - below ground-water level 11.00 Relative density - above 21.00
(kN/m3) ) ground-water level (kN/m3)~ ™"
Calculated diameter of pipe (mm) 450.00 Pipe ring stiffness 10.00
B Z bility limi 2te
" 2 Short-term deformation o
Average stress from traffic load (qtm) kN/m 18.57 from variable load (traffic) 0.5 %
Load factor C regarding the stiffness ratio of pipe 1.00 Short-term deformation 1.7 %
to backfilling material (applied) : from permanent load (soil) ' °
Characteristic traffic load qtk kN/m2 (Formula 9) 18.57 Deformation from 1.0 %

installation (Table 2.9)

Additional soil cover for determination of soil
modulus E.q when influcenced by heavy road 0.86 Average deformation 3.1 %
traffic load (Table 2.8)

delta H factor dependent on type of road traffic Short-term maximum

load deformation (Page 42) Lo



Tangent modulus of backfill above ground-water Long-term deformation

0,

Eis (Formula 11) - kN/m? 5450 from load (formula 16) 32%
Secant modulus of backfill above ground-water 3543 Long-term max. 7.2 9
Esqa (Formula 12) - kN/m? deformation (Formula 15) <"
Reduction factor for ground-water influence on 0.67
soil E-moduli (formula 13) '
Tangent modulus of backfill below ground-water 3634
Eis (Formula 11 x Formula 13) - kN/m?
Secant modulus of backfill below ground-water 2362
Esa (Formula 12 x Formula 13) - kN/m?

Short-term maximum deformation (Page 42) 5.1 % < 9.0 % ( Pipematerial: PP) - OK

. . 2 Calculated max. buckling
Calculated ring stiffness (kN/m*) 5.33 pressure (kN/m?) 522.50
Calculated tangent modulus (kN/m?) 1603.54 Design load (kN/m?) 89.40
Reduction factor beta 0.78 Design buckling pressure 4 3,

(kN/m?)

Pfi dodrzeni 2adévacich podminek a zhutnéni obsypu na 95% PS -
potrubi SN 10, DN 400 vyhovi a jeho deformace
nepresahne hodnotu 5,1 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 400

Kryti nad vrcholem potrubi: 3,0 m
Zatizeni: D 400

Hladina spodni vody. 1 m pod Urovni terénu
Obsypovy material: pisek, stérkopisek, lomova prosivka 0-8 mm

Stuperi zhutnéni obsypu: 95 %PS

Result

Calculation OK

Pipe type

Soil type Sand
Safety class Normal
Partial coefficient - safety class 2.27

Max. negative pressure in pipe (kPa)
Installation type

Bedding/bedding layer

Traffic load

Soil cover above pipe top (m) = H

Relative density - below ground-water level
(kN/m3)

Calculated diameter of pipe (mm)

Compression class
Normal > 95% SP

Normal trench and
normal up to high
compaction

Normal levelling layer

Heavy traffic load

3.00

Pipe dimension (mm)

Control class

Partial coefficient - control
class

Installation factor %

Bedding factor %

Max. negative pressure in
pipe (kPa)

Distance from ground level

450

Normal

1.50

1.0 %

2.00

%

0.00

to ground-water level (m) =1.00

Hw

Relative density - above

ground-water level (kN/m3)

Pipe ring stiffness

Average stress from traffic load (qtm) kN/m?

Load factor C regarding the stiffness ratio of pipe
to backfilling material (applied)

Characteristic traffic load qtk kN/m2 (Formula 9)

Additional soil cover for determination of soil
modulus E.y when influcenced by heavy road
traffic load (Table 2.8)

delta H factor dependent on type of road traffic
foad

Tangent modulus of backfill above ground-water

18.57

0.86

1.0

5450

Short-term deformation
from variable load (traffic)

Short-term deformation
from permanent load (soil)

Deformation from
installation (Table 2.9)
Average deformation
Short-term maximum
deformation (Page 42)

Long-term deformation

20.00

10.00

0.4 %
1.5%

1.0 %

29%



E.s (Formula 11) - kN/m? from load (formula 16)

Secant modulus of backfill above ground-water

Long-term max.
E.s (Formula 12) - kN/m?

3543 deformation (Formula 15)

6.8 %

Reduction factor for ground-water influence on 0.73
soil E-moduli (formula 13) '
Tangent modulus of backfill below ground-water 3997
E.s (Formula 11 x Formula 13) - kN/m?

Secant modulus of backfill below ground-water 2598
Esa (Formula 12 x Formula 13) - kN/m?

~ aximum deformation (P 42)4.9% <9.09 i ial: -

. 2 Calculated max. buckling
Calculated ring stiffness (kN/m<) 5.33 pressure (KN/m?2) 548.00
Calculated tangent modulus (kN/m?) 1763.89 Design load (kN/m?) 86.40
Reduction factor beta 0.80 Design buckling pressure 436.30

(kN/m?)

PFi dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 400 vyhovi a jeho deformace
nepresahne hodnotu 4,9 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 400
Kryti nad vrcholem potrubi. 3,0 m

Zatizeni: D 400

Hladina spodni vody: 3 m pod urovni terénu

Obsypovy material: pisek, stérkopisek, lomova prosivka 0-8 mm

Stupen zhutnéni obsypu: 95 %PS

; ~ Result
Calculation OK

Given values
Pipe type
Soil type Gravel
Safety class Normal
Partial coefficient - safety class 2.27

Compression class

Max. negative pressure in pipe (kPa) Normal > 95% SP

Normal trench and

Installation type normal up to high

compaction
Bedding/bedding layer Normal levelling layer
Traffic load Heavy traffic load
Soil cover above pipe top (m) = H 3.00

Relative density - below ground-water level
(kN/m3)

Calculated diameter of pipe (mm) 450.00

Pipe dimension (mm) 400

Control class Normal

Partial coefficient - control

1.50
class
Installation factor % 1.0 %
Bedding factor % 200
Max. negative pressure in 0.00

pipe (kPa)

Distance from ground level
to ground-water level (m) =3.00
Hw

Relative density - above

Average stress from traffic load (qtm) kN/m? 18.57

Load factor C regarding the stiffness ratio of pipe
to backfilling material (applied)

Characteristic traffic load qtk kN/m2 (Formula 9) 18.57

Additional soil cover for determination of soil
modulus E:;y when influcenced by heavy road 0.86
traffic load (Table 2.8)

delta H factor dependent on type of road traffic

load 1.0
Tangent modulus of backfill above ground-water 5450
Eia (Formula 11) - kN/m?

Secant modulus of backfill above ground-water 3543

Esa (Formula 12) - kN/m?

ground-water level (kN/m3)21'00
Pipe ring stiffness 10.00
Short-term deformation 0.3 %
from variable load (traffic) ~ > ”°
Short-term deformation 1.2 %
from permanent load (soil) < ”°
Deformation from 1.0 %
installation (Table 2.9) s
Average deformation 2.6 %
Short-term maximum 4.6 %
deformation (Page 42)

Long-term deformation 2.3 %
from load (formula 16) =
Long-term max. 6.1 %

deformation (Formula 15)



Reduction factor for ground-water influence on

soil E-moduli (formula 13) 1.00
Tangent modulus of backfill below ground-water 5450
Ews (Formula 11 x Formula 13) - kN/m?

Secant modulus of backfill below ground-water 3543

Esa (Formula 12 x Formula 13) - kN/m?

: : 2 Calculated max. buckling
Calculated ring stiffness (kN/m*) 5.33 pressure (kN/m?) 639.93
Calculated tangent modulus (kN/m?) 2405.31 Design load (kN/m?) 89.40
Reduction factor beta 0.82 Design buckling pressure 522.53
’ (kN/m?) :

Formula 522.53 - OK

Pfi dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 400 vyhovi a jeho deformace
nepresahne hodnotu 4,6 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 400

Kryti nad vrcholem potrubi: 4,2 m

Zatizeni: D 400

Hladina spodni vody. 2 m pod trovni terénu

Obsypovy materidl: $térkopisek, lomové prosivka 0-8 mm
Stuperi zhutnéni obsypu: 95 %PS

B A S LIRS A I B
SRR R TRy
Pipe type . Pipe dimension (mm) 450
Soil type Sand
Safety class Normal Control class Normal
- - Partial coefficient -
Partial coefficient - safety class 2.27 control class 1.50
Max. negative pressure in pipe (kPa) ﬁg:nrﬁ;fis'ggozlasss
Normal trench and
Installation type normal up to high Installation factor % 1.0 %
compaction
. . . 2.00
Bedding/bedding layer Normal levelling layer Bedding factor % %

Max. negative pressure
Traffic load Heavy traffic load in pipe (kPa) 0.00
Distance from ground

Soil cover above pipe top (m) = H 4.20 level to ground-water 2.00
level (m) = Hw

Relative density - above

Relative den:slty - below ground-water 10.00 ground-water level 20.00
level (kN/m?3) (kN/m?3)
Calculated diameter of pipe (mm) 450.00 Pipe ring stiffness 10.00

AT BT R SR AR ST T e pepoe
oyt ; 7 \ ek s e

3

Average stress from traffic load (qtm) 12.53 fsr:‘:nrt;taer';:'b:j::g;:‘at'o" 0.2 %
kN/m (traffic)

. - . Short-term deformation
Load factor C regarding the stiffness ratio 1.00 from permanent load 1.7 %

of pipe to backfilling material (applied) ' (soil)



chsaracteristic traffic load qtk kN/m?2 12.53 Deformation from 1.0 %
(Formula 9) ) installation (Table 2.9)

Additional soil cover for determination of
so il modulus Eiy when influcenced by 0.61 Average deformation 3.0%
heavy road traffic load (Table 2.8)

dezlta H factor dependent on type of road 1.0 Short-term maximum o
traffic load ) deformation (Page 42) 3.0%

Tangent modulus of backfill above ground-

c Long-term deformation 3.0 %
water Ey (Formula 11) - kN/m

6276 from load (formula 16)

Long-term max.
secant modulus of backfill above ground- 4079 deformation (Formula 7.0 %

water Esq (Formula 12) - kN/m? 15)

Reduction factor for ground-water 0.80
influence on soil E-moduli (formula 13)

Tangent modulus of backfill below ground-

water Ew (Formula 11 x Formula 13) - 5021
kN/m?

sSecant modulus of backfill below ground-
water Egg (Formula 12 x Formula 13) - 3264
kN/m?

R O SN T N St vq;% m
P uitimata.limit i

4 Pz M e e —
“ﬁgﬁ?ﬁ#ﬁiﬂ Hrg‘ e e
Calculated max. buckling 614.20

i ST

- . 2
Calculated ring stiffness (kN/m*) 5.33 pressure (kN/m?)
Calculated tangent modulus (kN/m?) 2215.75 Design load (kN/m?) 102.54
Reduction factor beta 0.79 Design buckling 485.96

pressure (kN/m?)

DI 0

g 11d £ 1] 9
2.1 - Bxqy (Formula 22) 485.96 - OK

P¥i dodrzeni zadavacich podminek potrubi SN 10, DN 400
vyhovi a jeho deformace nepresahne hodnotu 5,0 %.



Zadavaci podminky

Pouzité potrubi: SN 12, DN/OD 315
Kryti nad vrcholem potrubi: 1,5m
Zatizeni provozem: D 400

Hladina spodni vody pod terénem: 1,0 m
Obsypovy material: lomova prosivka, pisek, stérkopisek

Stupen zhutnéni obsypu: 0,85 ID

Pipeline data

Pipe category: Dn 315

Pipe type: SN12

Nominal pipe diameter (Dn): 315 mm
Internal diameter of pipe (Dw): 295.0 mm
External diameter of pipe (Dz): 315.0 mm
Wall thickness (g): 10,0 mm

Ring stiffness (Sr): 12 kN/m?

Calculation cross-section
Ground level (PT): 0.00 m

Pipe bottom level (PD): -1.86 m
Covering layer (HP): 1.56 m

Pipe installation level (PP): -1.87 m
Ground water level (ZWG): -1.00 m

Geotechnical parameters

Backfill soil type: fine and dusty sands
Soil compaction coefficient (MPD): 0.85
Volumetric weight 17.50 kN/m3
Porosity: 15 %

Secant modulus of strain: 1.09 MPa

Pipe working conditions

Traffic load type: vehicle SLW 60 (acc. DIN)

Solid paving with foundations: NO

Zaver

Workmanship

Multi-pipeline trench: NO

Heavy construction traffic during installation: NO
Compaction of first layer above the pipe with
heavy equipment: NO

Permanent supervision and control of installation: YES

Workmanship quality: NORMAL
Installation factor (If): 0.0 %
Bedding factor (Bf): 2.0 %
PT=0.00

PD=-1.86

ZWG=-1.00

Calculation results

Soil load: 29.69 kPa

Traffic load: 35.91 kPa

Total load: 65.61 kPa

Maximum admissible load: 206.66 kPa

Deflection caused by load: 1.6 %

Deflection caused by bedding and installation 2.0 %
Total deflection: 3.6 %

Maximum admissible deflection: 6.0 %
Max. uplift force: 0.78 kN/m
Min. anchoring force: 6.47 kN/m

Conclusions
The pipe meet structural reqirements.

Pri dodrzeni zadavacich podminek potrubi Ultra Solid Blue Pipe, SN 12, DN/OD 315 vyhovi a

jeho deformace nepresahne hodnotu 3,6 %.



Zadavaci podminky

Pouzité potrubi: SN 12, DN/OD 315

Kryti nad vrcholem potrubi: 1,5m

Zatizeni provozem: D 400

Hladina spodni vody pod terénem: 3,0 m

Obsypovy material: lomova prosivka, pisek, stérkopisek
Stupen zhutnéni obsypu: 0,85 ID

Pipeline data Workmanship
Pipe category: Dn 315 Multi-pipeline trench: NO
Pipe type: SN12 Heavy construction traffic during installation: NO
Nominal pipe diameter (Dn): 315 mm Compaction of first layer above the pipe with
Internal diameter of pipe (Dw): 295.0 mm heavy equipment: NO
External diameter of pipe (Dz): 315.0 mm Permanent supervision and control of installation: YES
Wall thickness (g): 10,0 mm Workmanship quality: NORMAL
Ring stiffness (Sr): 12 kN/m? Installation factor (If): 0.0 %
Bedding factor (Bf): 2.0 %
Calculation cross-section PT=0.00
Ground level (PT): 0.00 m PD=-1.86
Pipe bottom level (PD): -1.86 m ZWG=-3.00
Covering layer (HP): 1.56 m
Pipe installation level (PP): -1.87 m Calculation results
Ground water level (ZWG): -3.00 m Soil load: 27.28 kPa
Traffic load: 35.91 kPa
Geotechnical parameters Total load: 63.19 kPa
Backfill soil type: fine and dusty sands Maximum admissible load: 221.80 kPa
Soil compaction coefficient (MPD): 0.85 Deflection caused by load: 1.5 %
Volumetric weight 17.50 kN/m3 Deflection caused by bedding and installation 2.0 %
Porosity: 15 % Total deflection: 3.5 %

Secant modulus of strain: 1.24 MPa
Maximum admissible deflection: 6.0 %
Pipe working conditions Max. uplift force: 0.00 kN/m
Traffic load type: vehicle SLW 60 (acc. DIN) Min. anchoring force: 7.90 kN/m
Solid paving with foundations: NO
Conclusions
The pipe meet structural reqirements.

Zaver

Pri dodrzeni zadavacich podminek potrubi SN 12, DN/OD 315 vyhovi a jeho deformace
nepiresahne hodnotu 3,5 %.



Zadavaci podminky

Pouzité potrubi: SN 12, DN/OD 315

Kryti nad vrcholem potrubi: 2,5 m

Zatizeni provozem: D 400

Hladina spodni vody pod terénem: 1,0 m

Obsypovy material: lomova prosivka, pisek, stérkopisek
Stupen zhutnéni obsypu: 0,85 ID

Pipeline data Workmanship
Pipe category: Dn 315 Multi-pipeline trench: NO
Pipe type: SN12 Heavy construction traffic during installation: NO
Nominal pipe diameter (Dn): 315 mm Compaction of first layer above the pipe with
Internal diameter of pipe (Dw): 295.0 mm heavy equipment: NO
External diameter of pipe (Dz): 315.0 mm Permanent supervision and control of installation: YES
Wall thickness (g): 10,0 mm Workmanship quality: NORMAL
Ring stiffness (Sr): 12 kN/m? Installation factor (If): 0.0 %
Bedding factor (Bf): 2.0 %
Calculation cross-section PT=0.00
Ground level (PT): 0.00 m PD=-2.86
Pipe bottom level (PD): -2.86 m ZWG=-1.00
Covering layer (HP): 2.56 m
Pipe installation level (PP): -2.87 m Calculation results
Ground water level (ZWG): -1.00 m Soil load: 48.69 kPa
Traffic load: 24.34 kPa
Geotechnical parameters Total load: 73.03 kPa
Backfill soil type: fine and dusty sands Maximum admissible load: 217.50 kPa
Soil compaction coefficient (MPD): 0.85 Deflection caused by load: 1.7 %
Volumetric weight 17.50 kN/m3 Deflection caused by bedding and installation 2.0 %
Porosity: 15 % Total deflection: 3.7 %

Secant modulus of strain: 1.21 MPa
Maximum admissible deflection: 6.0 %
Pipe working conditions Max. uplift force: 0.78 kN/m
Traffic load type: vehicle SLW 60 (acc. DIN) Min. anchoring force: 9.02 kN/m
Solid paving with foundations: NO
Conclusions
The pipe meet structural reqirements.

Zaver

Pri dodrzeni zadavacich podminek potrubi SN 12, DN/OD 315 vyhovi a jeho deformace
nepiresahne hodnotu 3,7 %.



Zadavaci podminky

Pouzité potrubi: SN 12, DN/OD 315

Kryti nad vrcholem potrubi: 2,5 m

Zatizeni provozem: D 400

Hladina spodni vody pod terénem: 1,5 m

Obsypovy material: lomova prosivka, pisek, stérkopisek
Stupen zhutnéni obsypu: 0,85 ID

Pipeline data Workmanship
Pipe category: Dn 315 Multi-pipeline trench: NO
Pipe type: SN12 Heavy construction traffic during installation: NO
Nominal pipe diameter (Dn): 315 mm Compaction of first layer above the pipe with
Internal diameter of pipe (Dw): 295.0 mm heavy equipment: NO
External diameter of pipe (Dz): 315.0 mm Permanent supervision and control of installation: YES
Wall thickness (g): 10,0 mm Workmanship quality: NORMAL
Ring stiffness (Sr): 12 kN/m? Installation factor (If): 0.0 %
Bedding factor (Bf): 2.0 %
Calculation cross-section PT=0.00
Ground level (PT): 0.00 m PD=-2.86
Pipe bottom level (PD): -2.86 m ZWG=-1.50
Covering layer (HP): 2.56 m
Pipe installation level (PP): -2.87 m Calculation results
Ground water level (ZWG): -1.50 m Soil load: 47.94 kPa
Traffic load: 24.34 kPa
Geotechnical parameters Total load: 72.28 kPa
Backfill soil type: fine and dusty sands Maximum admissible load: 217.63 kPa
Soil compaction coefficient (MPD): 0.85 Deflection caused by load: 1.7 %
Volumetric weight 17.50 kN/m3 Deflection caused by bedding and installation 2.0 %
Porosity: 15 % Total deflection: 3.7 %

Secant modulus of strain: 1.21 MPa

Maximum admissible deflection: 6.0 %
Pipe working conditions Max. uplift force: 0.78 kN/m
Traffic load type: vehicle SLW 60 (acc. DIN) Min. anchoring force: 10.23 kN/m
Solid paving with foundations: NO

Conclusions

The pipe meet structural reqirements.

Zaver

Pri dodrzeni zadavacich podminek potrubi SN 12, DN/OD 315 vyhovi a jeho deformace
nepiresahne hodnotu 3,7 %.



Zadavaci podminky

Pouzité potrubi: SN 12, DN/OD 315

Kryti nad vrcholem potrubi: 2,5 m

Zatizeni provozem: D 400

Hladina spodni vody pod terénem: 3,5 m

Obsypovy material: lomova prosivka, pisek, stérkopisek
Stupen zhutnéni obsypu: 0,85 ID

Pipeline data Workmanship
Pipe category: Dn 315 Multi-pipeline trench: NO
Pipe type: SN12 Heavy construction traffic during installation: NO
Nominal pipe diameter (Dn): 315 mm Compaction of first layer above the pipe with
Internal diameter of pipe (Dw): 295.0 mm heavy equipment: NO
External diameter of pipe (Dz): 315.0 mm Permanent supervision and control of installation: YES
Wall thickness (g): 10,0 mm Workmanship quality: NORMAL
Ring stiffness (Sr): 12 kN/m? Installation factor (If): 0.0 %
Bedding factor (Bf): 2.0 %
Calculation cross-section PT=0.00
Ground level (PT): 0.00 m PD=-2.86
Pipe bottom level (PD): -2.86 m ZWG=-3.50
Covering layer (HP): 2.56 m
Pipe installation level (PP): -2.87 m Calculation results
Ground water level (ZWG): -3.50 m Soil load: 44.78 kPa
Traffic load: 24.34 kPa
Geotechnical parameters Total load: 69.11 kPa
Backfill soil type: fine and dusty sands Maximum admissible load: 240.90 kPa
Soil compaction coefficient (MPD): 0.85 Deflection caused by load: 1.5 %
Volumetric weight 17.50 kN/m3 Deflection caused by bedding and installation 2.0 %
Porosity: 15 % Total deflection: 3.5 %

Secant modulus of strain: 1.46 MPa

Maximum admissible deflection: 6.0 %
Pipe working conditions Max. uplift force: 0.00 kN/m
Traffic load type: vehicle SLW 60 (acc. DIN) Min. anchoring force: 12.86 kN/m
Solid paving with foundations: NO

Conclusions

The pipe meet structural reqirements.

Zaver

Pri dodrzeni zadavacich podminek potrubi SN 12, DN/OD 315 vyhovi a jeho deformace
nepiresahne hodnotu 3,5 %.



Zadavaci podminky

Pouzité potrubi: SN 12, DN/OD 250
Kryti nad vrcholem potrubi: 1,5m
Zatizeni provozem: D 400

Hladina spodni vody pod terénem: 1 m

Obsypovy material: lomova prosivka, pisek, stérkopisek

Stupen zhutnéni obsypu: 0,85 ID

Pipeline data

Pipe category: Dn250

Pipe type: SN12

Nominal pipe diameter (Dn): 250 mm
Internal diameter of pipe (Dw): 233.0 mm
External diameter of pipe (Dz): 250.0 mm
Wall thickness (g): 8,2 mm

Ring stiffness (Sr): 12 kN/m?

Calculation cross-section
Ground level (PT): 0.00 m

Pipe bottom level (PD): -1.75 m
Covering layer (HP): 1.51 m

Pipe installation level (PP): -1.76 m
Ground water level (ZWG): -1.00 m

Geotechnical parameters

Backfill soil type: fine and dusty sands
Soil compaction coefficient (MPD): 0.85
Volumetric weight 17.50 kN/m3
Porosity: 15 %

Secant modulus of strain: 1.08 MPa

Pipe working conditions

Traffic load type: vehicle SLW 60 (acc. DIN)

Solid paving with foundations: NO

Zaver

Workmanship

Multi-pipeline trench: NO

Heavy construction traffic during installation: NO
Compaction of first layer above the pipe with
heavy equipment: NO

Permanent supervision and control of installation: YES

Workmanship quality: NORMAL
Installation factor (If): 0.0 %
Bedding factor (Bf): 2.0 %
PT=0.00

PD=-1.75

ZWG=-1.00

Calculation results

Soil load: 28.46 kPa

Traffic load: 36.94 kPa

Total load: 65.40 kPa

Maximum admissible load: 206.10 kPa

Deflection caused by load: 1.6 %

Deflection caused by bedding and installation 2.0 %
Total deflection: 3.6 %

Maximum admissible deflection: 6.0 %
Max. uplift force: 0.49 kN/m
Min. anchoring force: 5.03 kN/m

Conclusions
The pipe meet structural reqirements.

Pri dodrzeni zadavacich podminek potrubi SN 12, DN/OD 250 vyhovi a jeho deformace

nepresahne hodnotu 3,6 %.



Zadavaci podminky

Pouzité potrubi: SN 12, DN/OD 250
Kryti nad vrcholem potrubi: 1,5m
Zatizeni provozem: D 400

Hladina spodni vody pod terénem: 3 m

Obsypovy material: lomova prosivka, pisek, Stérkopisek

Stupen zhutnéni obsypu: 0,85 ID

Pipeline data

Pipe category: Dn 250

Pipe type: SN12

Nominal pipe diameter (Dn): 250 mm
Internal diameter of pipe (Dw): 233.0 mm
External diameter of pipe (Dz): 250.0 mm
Wall thickness (g): 8,2 mm

Ring stiffness (Sr): 12 kN/m?

Calculation cross-section
Ground level (PT): 0.00 m

Pipe bottom level (PD): -1.75 m
Covering layer (HP): 1.51 m

Pipe installation level (PP): -1.76 m
Ground water level (ZWG): -3.00 m

Geotechnical parameters

Backfill soil type: fine and dusty sands
Soil compaction coefficient (MPD): 0.85
Volumetric weight 17.50 kN/m3
Porosity: 15 %

Secant modulus of strain: 1.08 MPa

Pipe working conditions

Traffic load type: vehicle SLW 60 (acc. DIN)

Solid paving with foundations: NO

Zaveér

Workmanship

Multi-pipeline trench: NO

Heavy construction traffic during installation: NO
Compaction of first layer above the pipe with
heavy equipment: NO

Permanent supervision and control of installation: YES

Workmanship quality: NORMAL
Installation factor (If): 0.0 %
Bedding factor (Bf): 2.0 %
PT=0.00

PD=-1.75

ZWG=-3.00

Calculation results

Soil load: 26.44 kPa

Traffic load: 36.94 kPa

Total load: 63.38 kPa

Maximum admissible load: 220.76 kPa

Deflection caused by load: 1.5 %

Deflection caused by bedding and installation 2.0 %
Total deflection: 3.5 %

Maximum admissible deflection: 6.0 %
Max. uplift force: 0.00 kN/m
Min. anchoring force: 6.06 kN/m

Conclusions
The pipe meet structural reqirements.

Pri dodrzeni zadavacich podminek potrubi SN 12, DN/OD 250 vyhovi a jeho deformace

nepresahne hodnotu 3,5 %.



Zadavaci podminky

Pouzité potrubi: SN 12, DN/OD 250

Kryti nad vrcholem potrubi: 2,5 m

Zatizeni provozem: D 400

Hladina spodni vody pod terénem: 1 m

Obsypovy material: lomova prosivka, pisek, stérkopisek
Stupen zhutnéni obsypu: 0,85 ID

Pipeline data Workmanship
Pipe category: Dn 250 Multi-pipeline trench: NO
Pipe type: SN12 Heavy construction traffic during installation: NO
Nominal pipe diameter (Dn): 250 mm Compaction of first layer above the pipe with
Internal diameter of pipe (Dw): 233.0 mm heavy equipment: NO
External diameter of pipe (Dz): 250.0 mm Permanent supervision and control of installation: YES
Wall thickness (g): 8,2 mm Workmanship quality: NORMAL
Ring stiffness (Sr): 12 kN/m? Installation factor (If): 0.0 %
Bedding factor (Bf): 2.0 %
Calculation cross-section PT=0.00
Ground level (PT): 0.00 m PD=-2.75
Pipe bottom level (PD): -2.75 m ZWG=-1.00
Covering layer (HP): 2.51 m
Pipe installation level (PP): -2.76 m Calculation results
Ground water level (ZWG): -1.00 m Soil load: 47.46 kPa
Traffic load: 24.75 kPa
Geotechnical parameters Total load: 72.21 kPa
Backfill soil type: fine and dusty sands Maximum admissible load: 217.07 kPa
Soil compaction coefficient (MPD): 0.85 Deflection caused by load: 1.7 %
Volumetric weight 17.50 kN/m3 Deflection caused by bedding and installation 2.0 %
Porosity: 15 % Total deflection: 3.7 %

Secant modulus of strain: 1.08 MPa
Maximum admissible deflection: 6.0 %
Pipe working conditions Max. uplift force: 0.49 kN/m
Traffic load type: vehicle SLW 60 (acc. DIN) Min. anchoring force: 7.05 kN/m
Solid paving with foundations: NO
Conclusions
The pipe meet structural reqirements.

Zaver

Pri dodrzeni zadavacich podminek potrubi SN 12, DN/OD 250 vyhovi a jeho deformace
nepresahne hodnotu 3,7 %.



Zadavaci podminky

Pouzité potrubi: SN 12, DN/OD 250

Kryti nad vrcholem potrubi: 2,5 m

Zatizeni provozem: D 400

Hladina spodni vody pod terénem: 1,5 m

Obsypovy material: lomova prosivka, pisek, stérkopisek
Stupen zhutnéni obsypu: 0,85 ID

Pipeline data Workmanship
Pipe category: Dn 250 Multi-pipeline trench: NO
Pipe type: SN12 Heavy construction traffic during installation: NO
Nominal pipe diameter (Dn): 250 mm Compaction of first layer above the pipe with
Internal diameter of pipe (Dw): 233.0 mm heavy equipment: NO
External diameter of pipe (Dz): 250.0 mm Permanent supervision and control of installation: YES
Wall thickness (g): 8,2 mm Workmanship quality: NORMAL
Ring stiffness (Sr): 12 kN/m? Installation factor (If): 0.0 %
Bedding factor (Bf): 2.0 %
Calculation cross-section PT=0.00
Ground level (PT): 0.00 m PD=-2.75
Pipe bottom level (PD): -2.75 m ZWG=-1.50
Covering layer (HP): 2.51 m
Pipe installation level (PP): -2.76 m Calculation results
Ground water level (ZWG): -1.50 m Soil load: 46.71 kPa
Traffic load: 24.75 kPa
Geotechnical parameters Total load: 71.46 kPa
Backfill soil type: fine and dusty sands Maximum admissible load: 217.20 kPa
Soil compaction coefficient (MPD): 0.85 Deflection caused by load: 1.7 %
Volumetric weight 17.50 kN/m3 Deflection caused by bedding and installation 2.0 %
Porosity: 15 % Total deflection: 3.7 %

Secant modulus of strain: 1.08 MPa
Maximum admissible deflection: 6.0 %
Pipe working conditions Max. uplift force: 0.49 kN/m
Traffic load type: vehicle SLW 60 (acc. DIN) Min. anchoring force: 8.01 kN/m
Solid paving with foundations: NO
Conclusions
The pipe meet structural reqirements.

Zaver

Pri dodrzeni zadavacich podminek potrubi SN 12, DN/OD 250 vyhovi a jeho deformace
nepiresahne hodnotu 3,7 %.



Zadavaci podminky

Pouzité potrubi: SN 12, DN/OD 250

Kryti nad vrcholem potrubi: 2,5 m

Zatizeni provozem: D 400

Hladina spodni vody pod terénem: 3,5 m

Obsypovy material: lomova prosivka, pisek, stérkopisek
Stupen zhutnéni obsypu: 0,85 ID

Pipeline data Workmanship
Pipe category: Dn 250 Multi-pipeline trench: NO
Pipe type: SN12 Heavy construction traffic during installation: NO
Nominal pipe diameter (Dn): 250 mm Compaction of first layer above the pipe with
Internal diameter of pipe (Dw): 233.0 mm heavy equipment: NO
External diameter of pipe (Dz): 250.0 mm Permanent supervision and control of installation: YES
Wall thickness (g): 8,2 mm Workmanship quality: NORMAL
Ring stiffness (Sr): 12 kN/m? Installation factor (If): 0.0 %
Bedding factor (Bf): 2.0 %
Calculation cross-section PT=0.00
Ground level (PT): 0.00 m PD=-2.75
Pipe bottom level (PD): -2.75 m ZWG=-3.50
Covering layer (HP): 2.51 m
Pipe installation level (PP): -2.76 m Calculation results
Ground water level (ZWG): -3.50 m Soil load: 43.94 kPa
Traffic load: 24.75 kPa
Geotechnical parameters Total load: 68.70 kPa
Backfill soil type: fine and dusty sands Maximum admissible load: 240.05 kPa
Soil compaction coefficient (MPD): 0.85 Deflection caused by load: 1.5 %
Volumetric weight 17.50 kN/m3 Deflection caused by bedding and installation 2.0 %
Porosity: 15 % Total deflection: 3.5 %

Secant modulus of strain: 1.08 MPa
Maximum admissible deflection: 6.0 %
Pipe working conditions Max. uplift force: 0.00 kN/m
Traffic load type: vehicle SLW 60 (acc. DIN) Min. anchoring force: 9.99 kN/m
Solid paving with foundations: NO
Conclusions
The pipe meet structural reqirements.

Zaver

Pri dodrzeni zadavacich podminek potrubi SN 12, DN/OD 250 vyhovi a jeho deformace
nepiresahne hodnotu 3,5 %.



