M Projekt CZ am.

USTi NAD ORLICIi — VEREJNA INFRASTRUKTURA
V RAMCI REVITALIZACE UZEMI PERLA 01
V USTi NAD ORLICI

E.3 Dokladova ¢ast — Statika potrubi

Usti nad Orlici, Gnor 2019



STATIKA POTRUBI



ZEBROVANE POTRUBI
PP D225/DN200 SN16



Nazev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.0.
Vypracoval:
Datum: 1.2.2019
Trubka
Typ trubky: (PP) SN 16
Oznaceni pruméru trubky DN: 200 mm
Vnéjsi primér trubky: 223,6 mm
Vnitini priimér trubky: 196,4 mm
Rez sténou
Podminky uloZeni
Vyska kryti zeminy nad potrubim: 1,5m
Hladina podzemni vody nad vrcholem: 0,5 m
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob uloZeni potrubi a provedeni zasypu: A4B4
Zemni prostredi
Okolni rostl4 zemina: Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Obsypova zemina (v zon¢ potrubi): Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Zasypova zemina (nad zénou potrubi): Gl
Stupeni zhutnéni (Standard Proctor) S 90 %

Zatizeni

Zatizeni dopravou:

Rovnomérné plosné zatizeni:

Vozidlo - SLW30 (DIN)
0 kN/m?

Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje

oficialni statické posouzeni provedené autorizovanym statikem.
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Néazev akce:

Firma:

Vypracoval:

Datum:

Usti nad Orlicf - Perla 01
M Projekt CZ, s.r.o.

1.2.2019

Zemni profil

1,5

Posouzeni

Napéti:

Vrchol trubky - vné&jsi povrch: |oye| = [-3,84| MPa = 640y = 8,5 MPa VYHOVUJE
Vrchol trubky - vnitini povrch: |oy;| =10,99] MPa = o640y = 8,5 MPa VYHOVUJE
Bok trubky - vné&jsi povrch: lobel =1,68] MPa = 640y = 8,5 MPa VYHOVUJE
Bok trubky - vnitini povrch: oyl =1-1,87| MPa = 640y = 8,5 MPa VYHOVUJE
Pata trubky - vnéjsi povrch: lop.cl = |-4,72| MPa < Gaov = 8,5 MPa VYHOVUJE
Pata trubky - vnitfni povrch:  |op;| = [1,35] MPa < Gaov = 8,5 MPa VYHOVUJE
Deformace: 0=11,24| % = ddov = 6 % VYHOVUJE
Ztrita stability: Aiit = |13,23| Z ddov =2 VYHOVUJE
Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje

oficialni statické posouzeni provedené autorizovanym statikem. 2/2



Nazev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.0.
Vypracoval:
Datum: 1.2.2019
Trubka
Typ trubky: (PP) SN 16
Oznaceni pruméru trubky DN: 200 mm
Vnéjsi primér trubky: 223,6 mm
Vnitini priimér trubky: 196,4 mm
Rez sténou
Podminky uloZeni
Vyska kryti zeminy nad potrubim: 1,5m
Hladina podzemni vody nad vrcholem: I m
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob uloZeni potrubi a provedeni zasypu: A4B4
Zemni prostredi
Okolni rostl4 zemina: Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Obsypova zemina (v zon¢ potrubi): Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Zasypova zemina (nad zénou potrubi): Gl
Stupeni zhutnéni (Standard Proctor) S 90 %

Zatizeni

Zatizeni dopravou:

Rovnomérné plosné zatizeni:

Vozidlo - SLW30 (DIN)
0 kN/m?

Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje

oficialni statické posouzeni provedené autorizovanym statikem.
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Nézev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.o.
Vypracoval:

Datum: 1.2.2019

Zemni profil

Posouzeni

Napéti:

Vrchol trubky - vné&jsi povrch: |oye| = [-3,84| MPa = 640y = 8,5 MPa VYHOVUJE
Vrchol trubky - vnitini povrch: |oy;| =10,99] MPa = o640y = 8,5 MPa VYHOVUJE
Bok trubky - vnéjsi povrch: lobel =1,68] MPa = 640y = 8,5 MPa VYHOVUJE
Bok trubky - vnitini povrch: oyl =1-1,87| MPa = 640y = 8,5 MPa VYHOVUJE
Pata trubky - vnéjsi povrch: lop.cl = |-4,72| MPa < Gaov = 8,5 MPa VYHOVUJE
Pata trubky - vnitfni povrch:  |op;| = [1,35] MPa < Gaov = 8,5 MPa VYHOVUJE
Deformace: 0=11,24| % S Odov=6 % VYHOVUJE
Ztrita stability: Aiit = 19,17) Z ddov =2 VYHOVUJE

Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje
oficialni statické posouzeni provedené autorizovanym statikem. 2/2



Nazev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.0.
Vypracoval:
Datum: 1.2.2019
Trubka
Typ trubky: (PP) SN 16
Oznaceni pruméru trubky DN: 200 mm
Vnéjsi primér trubky: 223,6 mm
Vnitini priimér trubky: 196,4 mm
Rez sténou
Podminky uloZeni
Vyska kryti zeminy nad potrubim: 1,5m
Hladina podzemni vody nad vrcholem: I,5m
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob uloZeni potrubi a provedeni zasypu: A4B4
Zemni prostredi
Okolni rostl4 zemina: Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Obsypova zemina (v zon¢ potrubi): Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Zasypova zemina (nad zénou potrubi): Gl
Stupeni zhutnéni (Standard Proctor) S 90 %

Zatizeni

Zatizeni dopravou:

Rovnomérné plosné zatizeni:

Vozidlo - SLW30 (DIN)
0 kN/m?

Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje

oficialni statické posouzeni provedené autorizovanym statikem.

172



Nézev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.0.
Vypracoval:

Datum: 1.2.2019

Zemni profil

Posouzeni

Napéti:

Vrchol trubky - vné&jsi povrch: |oye| = [-3,84| MPa = 640y = 8,5 MPa VYHOVUJE
Vrchol trubky - vnitini povrch: |oy;| =10,99] MPa = o640y = 8,5 MPa VYHOVUJE
Bok trubky - vnéjsi povrch: lobel =1,68] MPa = 640y = 8,5 MPa VYHOVUJE
Bok trubky - vnitini povrch: oyl =1-1,87| MPa = 640y = 8,5 MPa VYHOVUJE
Pata trubky - vnéjsi povrch: lop.cl = |-4,72| MPa < Gaov = 8,5 MPa VYHOVUJE
Pata trubky - vnitfni povrch:  |op;| = [1,35] MPa < Gaov = 8,5 MPa VYHOVUJE
Deformace: 0=11,24| % S Odov=6 % VYHOVUJE
Ztrita stability: Aiit = 7,02] Z ddov =2 VYHOVUJE

Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje
oficialni statické posouzeni provedené autorizovanym statikem. 2/2



Nazev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.0.
Vypracoval:
Datum: 1.2.2019
Trubka
Typ trubky: (PP) SN 16
Oznaceni pruméru trubky DN: 200 mm
Vnéjsi primér trubky: 223,6 mm
Vnitini priimér trubky: 196,4 mm
Rez sténou
Podminky uloZeni
Vyska kryti zeminy nad potrubim: 2m
Hladina podzemni vody nad vrcholem: 2 m
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob uloZeni potrubi a provedeni zasypu: A4B4
Zemni prostredi
Okolni rostl4 zemina: Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Obsypova zemina (v zon¢ potrubi): Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Zasypova zemina (nad zénou potrubi): Gl
Stupeni zhutnéni (Standard Proctor) S 90 %

Zatizeni

Zatizeni dopravou:

Rovnomérné plosné zatizeni:

Vozidlo - SLW30 (DIN)
0 kN/m?

Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje

oficialni statické posouzeni provedené autorizovanym statikem.

172



Nézev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.0.
Vypracoval:

Datum: 1.2.2019

Zemni profil

Posouzeni

Napéti:

Vrchol trubky - vn&jsi povrch: |oyve| =|-3,27| MPa = 64y = 8,5 MPa VYHOVUJE
Vrchol trubky - vnitini povrch: |oy;| =10,73| MPa = 640y = 8,5 MPa VYHOVUJE
Bok trubky - vnéjsi povrch: lobel = 1,2l MPa = 040y = 8,5 MPa VYHOVUJE
Bok trubky - vnitini povrch: oyl =|-1,6) MPa = g4oy = 8,5 MPa VYHOVUJE
Pata trubky - vnéjsi povrch: lop.el = 1-4,11| MPa < Gaov = 8,5 MPa VYHOVUJE
Pata trubky - vnitfni povrch:  |op;| = [1,07| MPa < Gaov = 8,5 MPa VYHOVUJE
Deformace: 0=11,16| % S Saov =6 % VYHOVUJE
Ztrita stability: Arit = 15,68| 2 Addov =2 VYHOVUJE

Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje
oficialni statické posouzeni provedené autorizovanym statikem. 2/2



Nazev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.0.
Vypracoval:
Datum: 1.2.2019
Trubka
Typ trubky: (PP) SN 16
Oznaceni pruméru trubky DN: 200 mm
Vnéjsi primér trubky: 223,6 mm
Vnitini priimér trubky: 196,4 mm
Rez sténou
Podminky uloZeni
Vyska kryti zeminy nad potrubim: 2m
Hladina podzemni vody nad vrcholem: Om
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob uloZeni potrubi a provedeni zasypu: A4B4
Zemni prostredi
Okolni rostl4 zemina: Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Obsypova zemina (v zon¢ potrubi): Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Zasypova zemina (nad zénou potrubi): Gl
Stupeni zhutnéni (Standard Proctor) S 90 %

Zatizeni

Zatizeni dopravou:

Rovnomérné plosné zatizeni:

Vozidlo - SLW30 (DIN)
0 kN/m?

Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje

oficialni statické posouzeni provedené autorizovanym statikem.
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Nézev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.0.
Vypracoval:

Datum: 1.2.2019

Zemni profil

A
N
____________________________ _ Y
w| O
1,2
< : >
Posouzeni
Napéti:
Vrchol trubky - vnéjsi povrch: |oyel =[-3,27| MPa < 640y = 8,5 MPa VYHOVUJE
Vrchol trubky - vnitini povrch: |oy;| =10,73| MPa = 640y = 8,5 MPa VYHOVUJE
Bok trubky - vn&jsi povrch:  |obel =|1,2]| MPa = g4y = 8,5 MPa VYHOVUJE
Bok trubky - vnitfni povrch:  |op;| = |-1,6) MPa = 640y = 8,5 MPa VYHOVUJE
Pata trubky - vné&jsi povrch: lop.el = 1-4,11| MPa < Giov = 8,5 MPa VYHOVUJE
Pata trubky - vnitfni povrch:  |opil =[1,07] MPa < a4ov = 8,5 MPa VYHOVUJE
Deformace: 0=11,16] % < Jdov =6 % VYHOVUJE
Ztrata stability: Arit = |18,55] Z Jdov =2 VYHOVUJE
Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje
oficidlni statické posouzeni provedené autorizovanym statikem. 2/2



Nazev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.0.
Vypracoval:
Datum: 1.2.2019
Trubka
Typ trubky: (PP) SN 16
Oznaceni pruméru trubky DN: 200 mm
Vnéjsi primér trubky: 223,6 mm
Vnitini priimér trubky: 196,4 mm
Rez sténou
Podminky uloZeni
Vyska kryti zeminy nad potrubim: 2,5m
Hladina podzemni vody nad vrcholem: Om
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob uloZeni potrubi a provedeni zasypu: A4B4
Zemni prostredi
Okolni rostl4 zemina: Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Obsypova zemina (v zon¢ potrubi): Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Zasypova zemina (nad zénou potrubi): Gl
Stupeni zhutnéni (Standard Proctor) S 90 %

Zatizeni

Zatizeni dopravou:

Rovnomérné plosné zatizeni:

Vozidlo - SLW30 (DIN)
0 kN/m?

Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje

oficialni statické posouzeni provedené autorizovanym statikem.

172



Nazev akce: Usti nad Orlici - Perla 01

Firma: M Projekt CZ, s.r.0.

Vypracoval:

Datum: 1.2.2019
Zemni profil

A
mﬂ
(@]
________________________ _ Y
o O
1,2
< g >

Posouzeni
Napéti:
Vrchol trubky - vnéjsi povrch: |oye| =[-2,91]| MPa = o640y = 8,5 MPa VYHOVUJE
Vrchol trubky - vnitini povrch: |oy;| = 10,56 MPa = o640y = 8,5 MPa VYHOVUJE
Bok trubky - vnéjsi povrch: lovel = 10,9l MPa = G40y = 8,5 MPa VYHOVUJE
Bok trubky - vnitfni povrch: o] = |-1,44| MPa = 040y = 8,5 MPa VYHOVUJE
Pata trubky - vné&jsi povrch: lop.el = |-3,74| MPa < Giov = 8,5 MPa VYHOVUJE
Pata trubky - vnitini povrch:  |opil = 10,89 MPa < gyoy = 8,5 MPa VYHOVUJE
Deformace: 0=11,12| % < Jdov =6 % VYHOVUJE
Ztrata stability: Akrie = [18,03] Z Adov =2 VYHOVUJE
Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje
oficidlni statické posouzeni provedené autorizovanym statikem. 2/2



ZEBROVANE POTRUBI
PP D280/DN250
SN10, SN16



Zadavaci podminky

Pouzité potrubi: S0 15, DN 250

Kryti nad vrcholem potrubi. 1,5 m

Zatizeni: D 400

Hladina spodni vody: 0,5 m pod urovni terénu

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

o
Calculation OK

_ Given values
Pipe type Pipe dimension (mm) 250
Soil type Sand
Safety class Normal Control class Normal
Partial coefficient - safety class 2.27 :E:;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
Bedding/bedding layer Normal levelling layer = Bedding factor % 3/;00
. . 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) 250.00 Pipe ring stiffness 10.00
i i bination 1.1 Def t culatio iceability limit stat
. 2 Short-term deformation o
Average stress from traffic load (qgtm) kN/m 30.25 from variable load (traffic) 0.8 %
Load factor C regarding the stiffness ratio of pipe 1.00 Short-term deformation 0.9 %
to backfilling material (applied) : from permanent load (soil) ~ 7 *°
Characteristic traffic load qtk kN/m2 (Formula 9) 30.25 Deformation from 1.0 %

installation (Table 2.9)

Additional soil cover for determination of soil
modulus E.q when influcenced by heavy road 1.37 Average deformation 2.7 %
traffic load (Table 2.8)

Short-term maximum
deformation (Page 42)

delta H factor dependent on type of road traffic

load 1.0

4.7 %

Tangent modulus of backfill above ground-water

; I oy k Long-term deformation
Etqg (Formula 11) - kN/m

4355 from load (formula 16)

25%

Secant modulus of backfill above ground-water 2831 Long-term max. 6.4 %



Esa (Formula 12) - kN/m? deformation (Formula 15)

Reduction factor for ground-water influence on 0.73
soil E-moduli (formula 13) '
Tangent modulus of backfill below ground-water

E.s (Formula 11 x Formula 13) - kN/m? 3193

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

2076

- . 2 Calculated max. buckling
Calculated ring stiffness (kN/m<) 5.33 pressure (kN/m2) 489.84
Calculated tangent modulus (kN/mz) 1409.31 Design load (kN/m?) 70.57
Reduction factor beta 0.81 Design buckling pressure 396.21

(kN/m?)

Pii dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 250 vyhovi a jeho deformace
nepresahne hodnotu 4,7 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 250
Kryti nad vrcholem potrubi. 1,5 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

Given values
Pipe type
Soil type Sand
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 1.50

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

Calculated diameter of pipe (mm) 250.00

Pipe dimension (mm) 250
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/m3)20'00

Pipe ring stiffness 10.00

Average stress from traffic load (qtm) kN/m? 30.25

Load factor C regarding the stiffness ratio of pipe

to backfilling material (applied) 1.00

Characteristic traffic load qtk kN/m2 (Formula 9) 30.25

Additional soil cover for determination of soil
modulus Ei¢ when influcenced by heavy road 1.37
traffic load (Table 2.8)

delta H factor dependent on type of road traffic

load 1.0
Tangent modulus of backfill above ground-water 4355
Ew (Formula 11) - kN/m?

Secant modulus of backfill above ground-water 2831

Esa (Formula 12) - kN/m?

Short-term deformation

0,
from variable load (traffic) 0.7 %
Short-term deformation 0.8 %
from permanent load (soit) ~°
Deformation from 1.0 %
installation (Table 2.9) e
Average deformation 2.5%
Short-term maximum o
deformation (Page 42) 4.5 %
Long-term deformation 2.2 o
from load (formula 16) e
Long-term max. 6.0 %

deformation (Formula 15)



Reduction factor for ground-water influence on

soil E-moduli (formula 13) 0.87
Tangent modulus of backfill below ground-water 3774
Ewa (Formula 11 x Formula 13) - kN/m?

Secant modulus of backfill below ground-water 2453

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

- . 2 Calculated max. buckling
Calculated ring stiffness (kN/m*) 5.33 pressure (KN/m?) 532.51
Calculated tangent modulus (kN/m?) 1665.55 Design load (kN/m?) 70.57
Reduction factor beta 0.82 Design buckling pressure 436.86
’ (kN/m?) '

Pfi dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 250 vyhovi a jeho deformace
nepresahne hodnotu 4,5 %.



Zadavaci podminky

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

SN 10, DN 250

Hladina spodni vody: 1,5 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 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) 250
Control class Normal
Partial coefficient - control

1.50
class
Installation factor % 1.0 %
Bedding factor % 5/;00
Max. negative pressure in 0.00

pipe (kPa)

Distance from ground level
to ground-water level (m) =1.50
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 E.y when influcenced by heavy road
traffic load (Table 2.8)

delta H factor dependent on type of road traffic
load

Tangent modulus of backfill above ground-water
Ew (Formula 11) - kN/m?

Secant modulus of backfill above ground-water
Esa (Formula 12) - kN/m?

Reduction factor for ground-water influence on

30.25

1.00

30.25

1.37

1.0

4355

2831

1.00

ground-water level (kN/m3)20'00
Pipe ring stiffness 10.00
Short-term deformation 0.7 %
from variable load (traffic) '/ °
Short-term deformation 0.7 %
from permanent load (soil) ~/ *°
Deformation from 1.0 %
installation (Table 2.9) v
Average deformation 23 %
Short-term maximum 4.3 %
deformation (Page 42) Fed 70
Long-term deformation 2.0 %
from load (formula 16) v
Long-term max. 5.7 %

deformation (Formula 15)



soil E-moduli (formula 13)

Tangent modulus of backfill below ground-water 4355
Eta (Formula 11 x Formula 13) - kN/m?

Secant modulus of backfill below ground-water 2831
Esq (Formula 12 x Formula 13) - kN/m?

Calculated ring stiffness (kN/m?) 5.33 Calculated max. buckling

pressure (kN/m?2) 572.01
Calculated tangent modulus (kN/m?) 1921.79 Design load (kN/m?) 70.57
Reduction factor beta 0.83 Design buckling pressure  ,,, o,
' (kN/m?) '

kli

Pfi dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 250 vyhovi a jeho deformace
nepresahne hodnotu 4,3 %.



Zadavaci podminky

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

"SN 10, DN 250

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

Stupern zhutnéni obsypu: 95 %PS

Resuilt

Calculation OK

Given values
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) 250
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) =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 E.; when influcenced by heavy road
traffic load (Table 2.8)

delta H factor dependent on type of road traffic
load

Tangent modulus of backfill above ground-water
Ew (Formuia 11) - kN/m?

Secant modulus of backfill above ground-water
Esa (Formula 12) - kN/m?

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

30.25

1.00

30.25

1.37

1.0

4355

2831

1.13

ground-water level (kN/m3)20'00
Pipe ring stiffness 10.00
Short-term deformation 0.6 %
from variable load (traffic) °
Short-term deformation

.y 0.6 %
from permanent load (soil)
Deformation from 1.0 %
installation (Table 2.9) e
Average deformation 2.2 %
Short-term maximum 4.2 9%
deformation (Page 42) 222
Long-term deformation 1.8 %
from load (formula 16) e
Long-term max. 5.4 %

deformation (Formula 15)



Tangent modulus of backfill below ground-water

Ewa (Formula 11 x Formula 13) - kN/m? 4935
Secant modulus of backfill below ground-water 3208
Esq (Formula 12 x Formula 13) - kN/m?

Short-term maximum deformation (Page 42) 4,2 % < 9.0 % ( Pipematerial: PP) - OK

. " 2 Calculated max. buckling

Calculated ring stiffness (kN/m<) 5.33 pressure (kN/m?) 572.01

Calculated tangent modulus (kN/m?) 2178.03 Design load (kN/m?) 79.32

Reduction factor beta 0.84 Design buckling pressure 478.77
' (kN/m?) )

Pii dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 250 vyhovi a jeho deformace
nepresahne hodnotu 4,2 %.



Zadavaci podminky

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

SN 10, DN 250

Hladina spodni vody. 3 m pod urovni terénu
Obsypovy material: pisek, stérkopisek, lomova prosivka 0-8 mm

Stuperi zhutnéni obsypu: 95 %PS

Result

Calculation OK

Given values
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/m?)

Calculated diameter of pipe (mm)

Compression class
Normal > 95% SP

Normal trench and
normal up to high
compaction

Normal leveliing layer

Heavy traffic load

1.50

Pipe dimension (mm) 250
Control class Normali
Partial coefficient - control

1.50
class
Installation factor % 1.0%
Bedding factor % 3/;00
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?

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
load

Tangent modulus of backfill above ground-water
Ew (Formula 11) - kN/m?

Secant modulus of backfill above ground-water
Esa (Formula 12) - kN/m?

Reduction factor for ground-water influence on

30.25

1.37

1.0

4355

2831

1.40

ground-water level (kN/m3)20'00
Pipe ring stiffness 10.00
Short-term deformation 0.5 %
from variable load (traffic) > °
Short-term deformation 0.5 %
from permanent load (soil) = °
Deformation from 1.0 %
installation (Table 2.9) R
Average deformation 2.0%
Short-term maximum 0o
deformation (Page 42) 4.0 %
Long-term deformation 1.5 %
from load (formula 16) D
Long-term max. 5.1 %

deformation (Formula 15)



soil E-moduli (formula 13)

Tangent modulus of backfill below ground-water

Ews (Formula 11 x Formula 13) - kN/m? 6097
Secant modulus of backfill below grou:z'ld-water 3963
Esq (Formula 12 x Formula 13) - kN/m
Short-term maximum deformation (Page 42) 4.0 % < 9.0 % ( Pipematerial: PP) - QK
: ueaf-lnu,_t-ln on _calculation u mate limit ; :
Calculated ring stiffness (kN/m?) 5.33 g:;:u;lua::c(lknl;:;ﬁ;zl;uckling 572.01
Calculated tangent modulus (kN/m?) 2690.50 Design load (kN/m?) 99.32
Reduction factor beta 0.85 Design buckling pressure ;4 3
(kN/m%)

Formul 2) 485. -0

Pri dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 250 vyhovi a jeho deformace
nepresahne hodnotu 4,0 %.



Zadavaci podminky

Pouzité potrubi SN 10, DN 250
Kryti nad vrcholem potrubi: 1,5 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 Sand
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 1.50

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

Calculated diameter of pipe (mm) 250.00

Average stress from traffic load (qtm) kN/m? 30.25

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

Characteristic traffic load qtk kN/m2 (Formula 9) 30.25

Additional soil cover for determination of soil
modulus E:q when influcenced by heavy road 1.37
traffic load (Table 2.8)

delta H factor dependent on type of road traffic

load 1.0
Tangent modulus of backfill above ground-water 4355
E.s (Formula 11) - kN/m?

Secant modulus of backfill above ground-water 2831

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

Pipe dimension (mm) 250
Control class Normal
Partial coefficient - control

1.50
class
Installation factor % 1.0%
Bedding factor % 3/;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‘)zo'00

Pipe ring stiffness 10.00

Short-term deformation

0,
from variable load (traffic) 04 7°
Short-term deformation 0.4 %
from permanent load (soil) °
Deformation from 1.0 %
installation (Table 2.9) L
Average deformation 1.8 %
Short-term maximum o
deformation (Page 42) sl S
Long-term deformation 1.2 %
from load (formula 16) Sl
Long-term max. 4.6 %

deformation (Formula 15)



Reduction factor for ground-water influence on

soil E-moduli (formula 13) 1.93
Tangent modulus of backfill below ground-water 8419
Ews (Formula 11 x Formula 13) - kN/m?
Secant modulus of backfill below ground-water 5472
Ess (Formula 12 x Formula 13) - kN/m?

Short-term maximum deformation (Page 42) 3.8 % < 9.0 % ( Pipematerial: PP) - OK

g deiormasion £.1 veformation caicuiation u nate iimic state

. . 2 Calculated max. buckling
Calculated ring stiffness (kN/m<) 5.33 pressure (kN/m?) 572.01
Calculated tangent modulfus (kN/m?) 3715.46 Design load (kN/m?) 139.32
Reduction factor beta 0.86 Design buckling pressure 493.69
) (kN/m?) ’

Pri dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 250 vyhovi a jeho deformace
nepresahne hodnotu 3,8 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 250

Kryti nad vrcholem potrubi: 2,5 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

Given values
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

2.50

Pipe dimension (mm) 250

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) =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 E:q when influcenced by heavy road
traffic load (Table 2.8)

delta H factor dependent on type of road traffic
load

22.23

1.10

ground-water level (kN/m3)20'00
Pipe ring stiffness 10.00
Short-term deformation 0.4 %
from variable load (traffic) °
Short-term deformation 1.1 %
from permanent load (soil) '~ °
Deformation from 1.0 %
installation (Table 2.9) Rl
Average deformation 2.5 %
Short-term maximum 4.5 %

deformation (Page 42)



Tangent modulus of backfill above ground-water 5052 Long-term deformation

2 2.3 %

Ews (Formula 11) - kN/m from load (formula 16)
Secant modulus of backfill above ground-water 3284 Long-term max. 6.1 %
Esq (Formula 12) - kN/m? deformation (Formula15) & "
Reduction factor for ground-water influence on 0.93
soil E-moduli (formula 13) !
Tangent modulus of backfill below ground-water 4715
Ew (Formula 11 x Formula 13) - kN/m?
Secant modulus of backfill below ground-water 3065
Ess (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?) 595.19
Calculated tangent modulus (kN/m?) 2080.71 Design load (kN/m?) 80.15
Reduction factor beta 0.82 Design buckling pressure 5 o5

(kN/m?)

Pii dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 250 vyhovi a jeho deformace
nepresahne hodnotu 4,5 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 250
Kryti nad vrcholem potrubi: 3,2 m

Zatizeni provozem: D 400

Hladina spodni vody. 2 m pod urovni terénu
Obsypovy material: Stérkopisek, lomova drt 0-16
Stupern zhutnéni obsypu. 95 %PS

Calculation OK

Gi ! = 2
Pipe type Pipe dimension (mm)
Soil type Sand
Safety class Normal Control class
Partial coefficient - safety class 2.27 Partial coefficient -

control class

Compression class

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

Normal trench and

Installation type .- normal up to high Installation factor %-
compaction
Bedding/bedding layer Normal levelling layer Bedding factor %

. ) Max. negative pressure
Traffic load Heavy traffic load in pipe (kPa)
Distance from ground
Soil cover above pipe top (m) = H 3.20 level to ground-water
level (m) = Hw

Relative density - below ground-water

level (kN/m3) 10.00 ?ll('al;r:;;nater level
Calculated diameter of pipe (mm) 250.00 Pipe ring stiffness

Average stress from traffic load (qtm)

kN/m? 17.38 from variable load

(traffic)

Load factor C regarding the stiffness ratio

of pipe to backfilling material (applied)  ~'*° :’s‘;'i‘l‘)"e’““"“e"t load
Characteristic traffic load qtk kN/m2 17.38 Deformation from

(Formula 9) installation (Table 2.9)

Relative density - above

Short-term deformation

Short-term deformation

250

Normal

1.50

1.0%

2.00
%

0.00

2.00

20.00

10.00

0.3 %

1.4 %

1.0 %



Additional soil cover for determination of
soil modulus Eis when influcenced by 0.88 Average deformation 2.7 %
heavy road traffic load (Table 2.8)

delta H factor dependent on type of road 1.0 Short-term maximum 4.7 %,

traffic load ) deformation (Page 42) ==

Tangent modulus of backfill above ground- 5693 Long-term deformation 2.6 %

water Ei (Formula 11) - kN/m? from load (formula 16) “° 7
_ Long-term max.

Secant modulus of backfill above ground 3700 deformation (Formula 6.4 %

- 2
water Esq (Formula 12) - kN/m 15)

Reduction factor for ground-water

influence on soil E-moduli (formula 13) 0.85
Tangent modulus of backfill below ground-
water E;q (Formula 11 x Formula 13) - 4839
kN/m?

Secant modulus of backfill below ground-
water Esq (Formula 12 x Formula 13) - 3145

kN/m?

Short-term maximum deformation (Page 42) 4.7 % < 9.0 % ( Pipematerial: PP) - OK

dmate Imig stave i

. - 2 Calculated max. buckling
Calculated ring stiffness (kN/m*) 5.33 pressure (kN/m?) 602.96

Calculated tangent modulus (kN/m?) 2135.38 Design load (kN/m?) 87.85

Design buckling

Reduction factor beta 0.81 pressure (kN/m?) 486.97
Buckling load combination 2.1 - Formula 20) kN/m?2 87.85 < Buckling load combination
2.1 - Bx Formula 486.97 - OK
Pri dodrzeni zadavacich podminek potrubi SN 10, DN 250

vyhovi a jeho deformace nepresahne hodnotu 4,7 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 250

Kryti nad vrcholem potrubi: 0,75 m
ZatiZzeni provozem: D 400
Hladina spodni vody: 1,06 m pod urovni terénu

Obsypovy material: Stérkopisek, lomova drt 0-16

Stupen zhutnéni obsypu: 95 %PS

Calculation OK

Pipe type

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

Max. negative pressure in pipe (kPa)

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 0.75

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

Calculated diameter of pipe (mm) 250.00

Average stress from traffic load (qtm)

KN/m?2 81.29
Load factor C regarding the stiffness ratio 1.00
of pipe to backfilling material (applied) :
Characteristic traffic load qtk kN/m2 81.29

(Formula 9)

Additional soil cover for determination of
soil modulus E:s when influcenced by 2.28
heavy road traffic load (Table 2.8)

delta H factor dependent on type of road 1.0

Compression class
Normal > 95% SP

Pipe ring stiffness

Pipe dimension (mm)

Control class

Partial coefficient -
control class

Installation factor %

Bedding factor %

Max. negative pressure
in pipe (kPa)

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

Relative density - above

ground-water level
(kN/m?)

Short-term deformation
from variable load
(traffic)

Short-term deformation
from permanent load
(soail)

Deformation from
installation (Table 2.9)

Average deformation

Short-term maximum

250

Normal

1.50

1.0 %

2.00
0.00
1.06

20.00

10.00

LSk

1.5%

0.3 %

1.0 %

2.8 %

4.8 %



traffic load deformation (Page 42)

Tangent modulus of backfill above ground- 4475 Long-term deformation 2.6 %

water Ew (Formula 11) - kN/m? from load (formula 16) 27
; Long-term max.

Secant modulus of backfill above ground- " o

water Ecq (Formula 12) - kN/m? 2909 deformation (Formula 6.5 %

15)

Reduction factor for ground-water

influence on soil E-moduli (formula 13) 1.21
Tangent modulus of backfill below ground-
water Exy (Formula 11 x Formula 13) - 5395
kN/m?

Secant modulus of backfill below ground-
water Esq (Formula 12 x Formula 13) - 3507

kN/m?

- . 2 Calculated max. buckling
Calculated ring stiffness (kN/m®) 5.33 pressure (kN/m?) 579.83
Calculated tangent modulus (kN/m?) 2380.93 Design load (kN/m?) 126.88
Reduction factor beta 0.80 Design buckling 466.44

pressure (kN/m?)

Pri dodrzeni zadavacich podminek potrubi SN 10, DN 250
vyhovi a jeho deformace nepresahne hodnotu 4,8 %.

V téchto podminkach potrubi obsypte nesoudrinym materialem (piskem nebo lomovou
prosivkou 0-4) do tirovné 10 cm nad vrchol. Zbyvajici vrstvu o tloustce cca 25 cm vytvoite
z hrubsiho materialu frakce 32-63. Takto se vytvofi nad potrubim skladba, ktera odola
pojezdiim bézné techniky pfi vytvareni dalSich vrstev vozovky a asfaltového povrchu.



Nazev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.0.
Vypracoval:
Datum: 1.2.2019
Trubka
Typ trubky: (PP) SN 16
Oznaceni pruméru trubky DN: 250 mm
Vnéjsi primér trubky: 278,3 mm
Vnitini primér trubky: 245,3 mm
Rez sténou
Podminky uloZeni
Vyska kryti zeminy nad potrubim: 1,5m
Hladina podzemni vody nad vrcholem: 0,5 m
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob uloZeni potrubi a provedeni zasypu: A4B4
Zemni prostredi
Okolni rostl4 zemina: Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Obsypova zemina (v zon¢ potrubi): Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Zasypova zemina (nad zénou potrubi): Gl
Stupeni zhutnéni (Standard Proctor) S 90 %

Zatizeni

Zatizeni dopravou:

Rovnomérné plosné zatizeni:

Vozidlo - SLW30 (DIN)
0 kN/m?

Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje

oficialni statické posouzeni provedené autorizovanym statikem.
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Néazev akce:

Firma:

Vypracoval:

Datum:

Usti nad Orlicf - Perla 01
M Projekt CZ, s.r.o.

1.2.2019

Zemni profil

1,5

Posouzeni

Napéti:

Vrchol trubky - vn&jsi povrch: |oye| = [-3,72| MPa = 640y = 8,5 MPa VYHOVUJE
Vrchol trubky - vnitini povrch: |oy;| = |1| MPa < Odoy = 8,5 MPa VYHOVUJE
Bok trubky - vné&jsi povrch: lobel =11,53| MPa = 64oy = 8,5 MPa VYHOVUJE
Bok trubky - vnitini povrch: oy =1-1,93]| MPa = 640y = 8,5 MPa VYHOVUJE
Pata trubky - vnéjsi povrch: lop.el = |-4,59] MPa < Gaov = 8,5 MPa VYHOVUJE
Pata trubky - vnitfni povrch:  |op;| = [1,39] MPa < Gaov = 8,5 MPa VYHOVUJE
Deformace: 0=11,23| % S Odov=6 % VYHOVUJE
Ztrita stability: Aiit = |13,08| Z ddov =2 VYHOVUJE
Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje

oficialni statické posouzeni provedené autorizovanym statikem. 2/2
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Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob uloZeni potrubi a provedeni zasypu: A4B4
Zemni prostredi
Okolni rostl4 zemina: Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Obsypova zemina (v zon¢ potrubi): Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Zasypova zemina (nad zénou potrubi): Gl
Stupeni zhutnéni (Standard Proctor) S 90 %

Zatizeni

Zatizeni dopravou:

Rovnomérné plosné zatizeni:

Vozidlo - SLW30 (DIN)
0 kN/m?

Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje

oficialni statické posouzeni provedené autorizovanym statikem.
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Nézev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.0.
Vypracoval:

Datum: 1.2.2019

Zemni profil

Posouzeni

Napéti:

Vrchol trubky - vn&jsi povrch: |oye| = [-3,72| MPa = 640y = 8,5 MPa VYHOVUJE
Vrchol trubky - vnitini povrch: |oy;| = |1| MPa < 0Odov = 8,5 MPa VYHOVUJE
Bok trubky - vnéjsi povrch: lobel =11,53| MPa = 64oy = 8,5 MPa VYHOVUJE
Bok trubky - vnitini povrch: oy =1-1,93]| MPa = 640y = 8,5 MPa VYHOVUJE
Pata trubky - vnéjsi povrch: lop.el = |-4,59] MPa < Gaov = 8,5 MPa VYHOVUJE
Pata trubky - vnitfni povrch:  |op;| = [1,39] MPa < Gaov = 8,5 MPa VYHOVUJE
Deformace: 0=11,23| % S Odov=6 % VYHOVUJE
Ztrita stability: Arit = 16,93| Z ddov =2 VYHOVUJE

Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje
oficialni statické posouzeni provedené autorizovanym statikem. 2/2



Nazev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.0.
Vypracoval:
Datum: 1.2.2019
Trubka
Typ trubky: (PP) SN 16
Oznaceni pruméru trubky DN: 250 mm
Vnéjsi primér trubky: 278,3 mm
Vnitini primér trubky: 245,3 mm
Rez sténou
Podminky uloZeni
Vyska kryti zeminy nad potrubim: 2m
Hladina podzemni vody nad vrcholem: 2 m
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob uloZeni potrubi a provedeni zasypu: A4B4
Zemni prostredi
Okolni rostl4 zemina: Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Obsypova zemina (v zon¢ potrubi): Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Zasypova zemina (nad zénou potrubi): Gl
Stupeni zhutnéni (Standard Proctor) S 90 %

Zatizeni

Zatizeni dopravou:

Rovnomérné plosné zatizeni:

Vozidlo - SLW30 (DIN)
0 kN/m?

Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje

oficialni statické posouzeni provedené autorizovanym statikem.
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Nézev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.0.
Vypracoval:

Datum: 1.2.2019

Zemni profil

Posouzeni

Napéti:

Vrchol trubky - vné&jsi povrch: |oye| =[-3,17| MPa = 640y = 8,5 MPa VYHOVUJE
Vrchol trubky - vnitini povrch: |oy;| =10,73] MPa = o640y = 8,5 MPa VYHOVUJE
Bok trubky - vnéjsi povrch: lobel =1,08| MPa = 640y = 8,5 MPa VYHOVUJE
Bok trubky - vnitini povrch: oy =|-1,66]| MPa = 640y = 8,5 MPa VYHOVUJE
Pata trubky - vnéjsi povrch: lop.e| = |-4,02] MPa < Gaov = 8,5 MPa VYHOVUJE
Pata trubky - vnitfni povrch:  |op;| = |1,1| MPa < Gaov = 8,5 MPa VYHOVUJE
Deformace: 0=11,16| % S Odov=6 % VYHOVUJE
Ztrita stability: Aiit = 15,61 Z ddov =2 VYHOVUJE

Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje
oficialni statické posouzeni provedené autorizovanym statikem. 2/2



Nazev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.0.
Vypracoval:
Datum: 1.2.2019
Trubka
Typ trubky: (PP) SN 16
Oznaceni pruméru trubky DN: 250 mm
Vnéjsi primér trubky: 278,3 mm
Vnitini primér trubky: 245,3 mm
Rez sténou
Podminky uloZeni
Vyska kryti zeminy nad potrubim: 2m
Hladina podzemni vody nad vrcholem: Om
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob uloZeni potrubi a provedeni zasypu: A4B4
Zemni prostredi
Okolni rostl4 zemina: Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Obsypova zemina (v zon¢ potrubi): Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Zasypova zemina (nad zénou potrubi): Gl
Stupeni zhutnéni (Standard Proctor) S 90 %

Zatizeni

Zatizeni dopravou:

Rovnomérné plosné zatizeni:

Vozidlo - SLW30 (DIN)
0 kN/m?

Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje

oficialni statické posouzeni provedené autorizovanym statikem.

172



Nazev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.0.
Vypracoval:

Datum: 1.2.2019

Zemni profil

A
AN
___________________________ _ Y
%0’ O
1,2
< >
Posouzeni
Napéti:
Vrchol trubky - vnéjsi povrch: |oye| =[-3,17| MPa = o640y = 8,5 MPa VYHOVUJE
Vrchol trubky - vnitini povrch: |oy;| =10,73] MPa = o640y = 8,5 MPa VYHOVUJE
Bok trubky - vnéjsi povrch: lobel =1,08) MPa = g4oy = 8,5 MPa VYHOVUJE
Bok trubky - vnitfni povrch: o] = |-1,66]| MPa = 4oy = 8,5 MPa VYHOVUJE
Pata trubky - vné&jsi povrch: lop.e| = |-4,02] MPa < Giov = 8,5 MPa VYHOVUJE
Pata trubky - vnitfni povrch:  |opil =|1,1] MPa < 040y = 8,5 MPa VYHOVUJE
Deformace: 0=11,16] % < Jdov =6 % VYHOVUJE
Ztrata stability: Arit = 118,36] Z Ddov =12 VYHOVUJE
Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje
oficidlni statické posouzeni provedené autorizovanym statikem. 2/2



Nazev akce: Usti nad Orlici - Perla 01
Firma: M Projekt CZ, s.r.0.
Vypracoval:
Datum: 1.2.2019
Trubka
Typ trubky: (PP) SN 16
Oznaceni pruméru trubky DN: 250 mm
Vnéjsi primér trubky: 278,3 mm
Vnitini primér trubky: 245,3 mm
Rez sténou
Podminky uloZeni
Vyska kryti zeminy nad potrubim: 2,5m
Hladina podzemni vody nad vrcholem: Om
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob uloZeni potrubi a provedeni zasypu: A4B4
Zemni prostredi
Okolni rostl4 zemina: Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Obsypova zemina (v zon¢ potrubi): Gl
Stupeni zhutnéni (Standard Proctor) Sp: 90 %
Zasypova zemina (nad zénou potrubi): Gl
Stupeni zhutnéni (Standard Proctor) S 90 %

Zatizeni

Zatizeni dopravou:

Rovnomérné plosné zatizeni:

Vozidlo - SLW30 (DIN)
0 kN/m?

Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje

oficialni statické posouzeni provedené autorizovanym statikem.
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Nézev akce: Usti nad Orlici - Perla 01

Firma: M Projekt CZ, s.r.0.

Vypracoval:

Datum: 1.2.2019
Zemni profil

A
Lc)n
N
_______________________ _ Y
o O
1,2
< >

Posouzeni
Napéti:
Vrchol trubky - vnéjsi povrch: |oye| = [-2,83| MPa = o640y = 8,5 MPa VYHOVUJE
Vrchol trubky - vnitini povrch: |oy;| = 0,55 MPa = o640y = 8,5 MPa VYHOVUJE
Bok trubky - vnéjsi povrch: lobel =10,79| MPa = g4oy = 8,5 MPa VYHOVUJE
Bok trubky - vnitfni povrch:  |op;| = |-1,5| MPa = 040y = 8,5 MPa VYHOVUJE
Pata trubky - vné&jsi povrch: lop.el = |-3,65] MPa < Giov = 8,5 MPa VYHOVUJE
Pata trubky - vnitfni povrch:  |opil =10,92| MPa < g4oy = 8,5 MPa VYHOVUJE
Deformace: o0=11,11| % < Jdov =6 % VYHOVUJE
Ztrata stability: Akrit = [17,84] Z Adov =2 VYHOVUJE
Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje
oficidlni statické posouzeni provedené autorizovanym statikem. 2/2



ZEBROVANE POTRUBI
PP D335/DN300
SN10, SN16



Zadavaci podminky

Pouzité potrubi: SN 10, DN 300

Kryti nad vrcholem potrubi: 0,8 m

Zatizeni provozem: D 400

Hladina spodni vody: 0,7 m pod Urovni terénu
Obsypovy material: Stérkopisek, lomova prosivka 0-8 mm
Stupen zhutnéni obsypu: 95 %PS

Calculation OK

Pipe type Pipe dimension (mm)
Soil type Sand

Safety class Normal ‘ Control class

Partial coefficient - safety class 2.27 Partial coefficient -

control class

Compression class

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

Normal trench and

Installation type normal up to high Installation factor %
compaction

Bedding/bedding layer Normal levelling layer Bedding factor %

Traffic load Heavy traffic load Max. negative pressure

in pipe (kPa)
Distance from ground

Soil cover above pipe top (m) = H 0.80 level to ground-water
level (m) = Hw

Relative density - below ground-water

level (kN/m3) 10.00 ?;;l;r::;;nater level
Calculated diameter of pipe (mm) 335.00 Pipe ring stiffness

Average stress from traffic load (qtm) -
kN/m? 61.93 from variable load

(traffic)

Load factor C regarding the stiffness ratio

of pipe to backfilling material (applied) 10 from permanent load

(soil)

Relative density - above

Short-term deformation

Short-term deformation

335

Normal

1.50

1.0 %

2.00
%

0.00

0.70

20.00

10.00

1.6 %

0.4 %



Characteristic traffic load qtk kN/m?2

(Formula 9) 61.93

Additional soil cover for determination of
soil modulus E.s when influcenced by 1.54
heavy road traffic load (Table 2.8)

delta H factor dependent on type of road

traffic load 1.0
Tangent modulus of backfill above ground- 3777
water Ew (Formula 11) - kN/m?

Secant modulus of backfill above ground- 2455
water Esq (Formula 12) - kN/m?

Reduction factor for ground-water 0.95
influence on soil E-moduli (formula 13) '
Tangent modulus of backfill below ground-
water Eig (Formula 11 x Formula 13) - 3588
kN/m? ‘

Secant modulus of backfill below ground-
water Esq (Formula 12 x Formula 13) - 2332

kN/m?

Calculated ring stiffness (kN/m?) 5.33

Calculated tangent modulus (kN/m?) 1583.46

Red;uction factor beta 0.79
Buckling load combination 2.1 - Formula 20) kN

Deformation from

installation (Table 2.9)

1.0 %

Average deformation 3.0 %

Short-term maximum
deformation (Page 42) 2:0%

Long-term deformation
from load (formula 16)

3.0 %

Long-term max.
deformation (Formula 6.9 %
15)

Calculated max. buckling
pressure (kN/m?)

519.22

Design load (kN/m?) 98.09

Design buckling
pressure (kN/m?)

< Bucklin

2.1 - Bxq, (Formula 22) 410.99 - OK

Pri dodrzeni zadavacich podminek potrubi
vyhovi a jeho deformace nepresahne hodnotu 5,0%.

410.99

load combination

SN 10, DN 300



Zadavaci podminky

Pouzité potrubi: SN 10, DN 300

Kryti nad vrcholem potrubi: 0,8 m

ZatiZzeni- D 400

Hladina spodni vody: 2 m pod Urovni terénu

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

Calculation OK

Pipe type J Pipe dimension (mm) 335
Soil type Sand
Safety class Normal Control class Normal
) _ Partial coefficient -
Partial coefficient - safety class 2.27 control class 1.50
. I 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
- . . . 2.00
Bedding/bedding layer Normal levelling layer Bedding factor % %
Traffic load Heavy traffic load Max. negative pressure 0.00

in pipe (kPa)

Distance from ground
Soil cover above pipe top (m) = H 0.80 level to ground-water  2.00
level (m) = Hw

. . Relative density - above
Relative density - below ground-water N
level (kN/m3) 10.00 ground-water level 20.00

(kN/m?3)

Calculated diameter of pipe (mm)

Pipe ring stiffness 10.00

I':w;rage stress from traffic load (qtm) 61.93 from variable load 1.0 %
N/m ! '

(traffic)

Short-term deformation
1.00 from permanent load 0.3 %
(soil)

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



Characteristic traffic load qtk kN/m?2 Deformation from

(Formula 9) 61.93 installation (Table 2.9) 10 %

Additional soil cover for determination of
soil modulus Ets when influcenced by 1.54 Average deformation 2.3 %
heavy road traffic load (Table 2.8)

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

[+)
traffic load 1.0 deformation (Page 42) e L
Tangent modulus of backfill above ground- 3777 Long-term deformation 2.0 %
water Ey (Formula 11) - kN/m? from load (formula 16) e

" Long-term max.

Secant modulus of backfill above ground- . o
water Eqq (Formula 12) - kN/m? 2455 :g;ormatlon (Formula 5.6%
Reduction factor for ground-water 1.60
influence on soil E-moduli (formula 13) :
Tangent modulus of backfill below ground-
water Eig (Formula 11 x Formula 13) - 6043
kN/m?
Secant modulus of backfill below ground-
water Esq (Formula 12 x Formula 13) - 3928

kN/m?

. - 2 Calculated max. buckling
Calculated ring stiffness (kN/m*) 5.33 pressure (kN/m?) 532.71

Calculated tangent modulus (kN/m?) 2666.88 Design load (kN/m?) 120.51

Design buckling
pressure (kN/m?)

Reduction factor beta 0.83

Pri dodrzeni zadavacich podminek potrubi .SN 10, DN 300
vyhovi a jeho deformace nepresahne hodnotu 4,3%.

V useku s takto malym krytim doporucujeme, potrubi obsypat nesoudrinym materidlem
(piskem nebo lomovou prosivkou 0-4) do trovné 10 cm nad vrchol. Dalsi vrstvu o tloustce 20
cm vytvorte z hrub3iho materialu frakce 0-32 nebo jesté hrubsiho. Takto se vytvofi nad
potrubim skladba, ktera odola pojezdliim bézné techniky.



Zadavaci podminky

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

Hladina spodni vody:. bez vyskytu spodni

SN 10, DN 300

vody

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

Stupen zhutnéni obsypu: 95 %PS

Result

Calculation OK

o
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

2.00

Pipe dimension (mm) 300
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

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:« when influcenced by heavy road
traffic load (Table 2.8)

delta H factor dependent on type of road traffic
load

24.64

1.13

1.0

Tangent modulus of backfill above ground-water 4646

ground-water level (kN/mﬂ)zo'Oo
Pipe ring stiffness 10.00
Short-term deformation 0.3 %
from variable load (traffic) °
Short-term deformation 0.6 %
from permanent load (soil) °
Deformation from 1.0 %
installation (Table 2.9) Rl
Average deformation 1.9 %
Short-term maximum 3.9 %
deformation (Page 42) .
Long-term deformation 1.4 %



Ewa (Formula 11) - kN/m? from load (formula 16)

Secant modulus of backfill above ground-water 3020 Long-term max. 4.9 %
E.q (Formula 12) - kN/m? deformation (Formula 15) 7
Reduction factor for ground-water influence on 1.60
soil E-moduli (formula 13) '
Tangent modulus of backfill below ground-water 7433
Ew (Formula 11 x Formula 13) - kN/m?
Secant modulus of backfill below ground-water 4831
E.a (Formula 12 x Formula 13) - kN/m?

Short-term maximum deformation (Page 42) 3.9 % < 9.0 % ( Pipematerial; PP) - OK

. . 2 Calculated max. buckling
Calculated ring stiffness (kN/m*) 5.33 pressure (KN/m?) 590.79
Calculated tangent modulus (kN/m?) 3280.17 Design load (kN/m?) 132.04
Reduction factor beta . 0.85 Design buckling pressure 504.12

(kN/m?)

Pfi dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 300 vyhovi a jeho deformace
nepresahne hodnotu 3,9 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 300
Kryti nad vrcholem potrubi. 2,0 m

Zatizeni: D 400

Hladina spodni vody: 0,7 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
Soil type Sand
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/m?3)

Calculated diameter of pipe (mm) 335.00

Pipe dimension (mm) 300

Control class Normal

Partial coefficient - control

class 1.50
Installation factor % 1.0 %
Bedding factor % 3/;00
Max. negative pressure in 0.00

pipe (kPa)

Distance from ground level
to ground-water level (m) =0.70
Hw

Relative density - above

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

Pipe ring stiffness 10.00

Average stress from traffic load (qtm) kN/m? 24.64

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

Characteristic traffic load qtk kN/m2 (Formula 9) 24.64

Additional soil cover for determination of soil
modulus E;qy when influcenced by heavy road 1.13
traffic load (Table 2.8)

delta H factor dependent on type of road traffic

load 1.0

Tangent modulus of backfill above ground-water 4646

Short-term deformation

0
from variable load (traffic) °:¢ %
Short-term deformation 1.1 %
from permanent load (soil) °
Deformation from 1.0 %
installation (Table 2.9) L
Average deformation 2.7 %
Short-ter_m maximum 4.7 %
deformation (Page 42) —_
Long-term deformation 2.6 %



Ew (Formula 11) - kN/m?

Secant modulus of backfill above ground-water 3020
Esq (Formula 12) - kN/m?

Reduction factor for ground-water influence on 0.74
soil E-moduli (formula 13) '
Tangent modulus of backfill below ground-water 3438
Eis (Formula 11 x Formula 13) - kN/m?

Secant modulus of backfill below ground-water

E.s (Formula 12 x Formula 13) - kN/m? 2235

from load (formula 16)

Long-term max.

Short-term maximum deformation (Page 42) 4.7 % < 9.0 % ( Pipematerial: PP) - OK

Calculated ring stiffness (kN/m?) 5.33
Calculated tangent modulus (kN/m?) 1517.08
Reduction factor beta 0.81

0,
deformation (Formula 15) 6.5 %
Calculated max. buckling
pressure (kN/m?) 508.22
Design load (kN/m?) 73.61
Design buckling pressure 409.84

(kN/m?)

Pfi dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 300 vyhovi a jeho deformace

nepresahne hodnotu 4,7 %.



Zadavaci podminky

Pouzité potrubi: ' SN 10, DN 300

Kryti nad vrcholem potrubi: 2,0 m

Zatizeni: D 400

Hladina spodni vody. 1 m pod Urovni terénu

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

Result
Calculation OK
Pipe designation Uponor Ultra Rib 2 sewer system Homepage: www.uponor.dk
Calculations of this program shall always be subject to an engineering examination prior to use. Uponor

A/S and the program designers undertake no responsibility of whatsoever nature for errors or defects
arising as a result of the use of the program.

Given values
Pipe type Pipe dimension (mm) 315
Soil type Sand
Safety class Normal Control class Normal
Partial coefficient - safety class 2.27 Partial coefficient - control class 1.50

Compression class

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

Normal trench and

Installation type normai up to high Installation factor % 1.0 %
compaction

Bedding/bedding layer Normal levelling layer Bedding factor % 2.00 %

Traffic load Heavy traffic load I(Vlkap);.)negatlve pressure in pipe 0.00

Soil cover above pipe top (m) = H 2.00 Distance from ground level to 1.00

ground-water level (m) = Hw

Relative density - below ground-water level 10.00 Relative density - above ground-

(kN/m3) water level (kN/m3) 20.00

Calculated diameter of pipe (mm) 315.00 Pipe ring stiffness 8.00

Short-term deformation from

- 2 [+)
Average stress from traffic load (qtm) kN/m*® 24.64 variable load (traffic) 0.6 %
Load factor C regarding the stiffness ratio of 1.00 Short-term deformation from 1.0 %
pipe to backfilling material (applied) : permanent load (soil) R
Characteristic traffic load qtk kN/m2 (Formula 24.64 Deformation from installation 1.0 %
9) : (Table 2.9) =

Additional soil cover for determination of soil
modulus E;q when influcenced by heavy road 1.13 Average deformation 2.6 %
traffic load (Table 2.8)

delta H factor dependent on type of road 1.0 Short-term maximum 4.6 %



traffic load

Tangent modulus of backfill above ground-
water Ey (Formula 11) - kN/m?

Secant modulus of backfill above ground-
water Esq (Formula 12) - kN/m?

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

Tangent modulus of backfill below ground-
water Eiy (Formula 11 x Formula 13) - kN/m?

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

4646

3020

0.80

3716

2416

deformation (Page 42)

Long-term deformation from
load (formula 16)

Long-term max. deformation
(Formula 15)

Short-term maximum deformation (Page 42) 4.6 % < 9.0 % ( Pipematerial: PP) - OK

Calculated ring stiffness (kN/m?)
Calculated tangent modulus (kN/m?)

Reduction factor beta

5.33

1640.09

0.81

Calculated max. buckling
pressure (kN/m?)

Design load (kN/m?)

Design buckling pressure
(kN/m?)

24 %

6.3 %

Pfi dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 300 vyhovi a jeho deformace

nepresahne hodnotu 4,6 %.



Zadavaci podminky

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

SN 10, DN 300

Hladina spodni vody. 1,6 m pod urovni terénu
Obsypovy material: pisek, Stérkopisek, lomova prosivka 0-8 mm

Stupern 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

2.00

Pipe dimension (mm) 315
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) =1.60
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 E;q when influcenced by heavy road
traffic load (Table 2.8)

delta H factor dependent on type of road traffic
load

1.00

24.64

1.13

ground-water level (kN/m3)20'00
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) ©
Average deformation 2.5 %
Short-term maximum 4.5 9

deformation (Page 42)



Tangent modulus of backfill above ground-water 4646 Long-term deformation 2.2 %
Ew (Formula 11) - kN/m? from load (formula 16) e
Secant modulus of backfill above ground-water 3020 Long-term max. 5.9 %
Esa (Formula 12) - kN/m? deformation (Formula 15) 77
Reduction factor for ground-water influence on 0.92
soil E-moduli (formula 13) '
Tangent modulus of backfill below ground-water 4274
Ewa (Formula 11 x Formula 13) - kN/m?
Secant modulus of backfill below ground-water 5778
Esqa (Formula 12 x Formula 13) - kN/m?

" . 2 Calculated max. buckling
Calculated ring stiffness (kN/m<) 5.33 pressure (kN/m?) 566.67
Calculated tangent modulus (kN/m?) 1886.10 Design load (kN/m?) 73.61
Reduction factor beta 0.82 Design buckling pressure .5 o,

(kN/m?)

Pfi dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 300 vyhovi a jeho deformace
nepresahne hodnotu 4,5 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 300

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

Given values
Pipe type Pipe dimension (mm) 315
Soil type Sand
Safety class Normal Control class Normal
Partial coefficient - safety class 2.27 :;':;al coefficlent - control 1.50
. N 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
. . R - 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 2.00 to ground-water level (m) =2.00
Hw
Relative density - below ground-water level 10.00 Relative density - above 20.00
(kN/m3) ’ ground-water level (kN/m3)“""
315.00

Calculated diameter of pipe (mm) Pipe ring stiffness 10.00

Short-term deformation

- 2 0
Average stress from traffic load (qtm) kN/m 24.64 from variable load (traffic) 0.5%
Load factor C regarding the stiffness ratio of pipe 1.00 Short-term deformation 0.9 %
to backfilling material (applied) ' from permanent load (soil) ~*° *°

I " Deformation from
2 0,

Characteristic traffic load qtk kN/m2 (Formula 9) 24.64 installation (Table 2.9) 1.0 %
Additional soil cover for determination of soil
modulus E;s when influcenced by heavy road 1.13 Average deformation 2.4 %
traffic load (Table 2.8)
delta H factor dependent on type of road traffic Short-term maximum o,
load 1.0 deformation (Page 42) e
Tangent modulus of backfill above ground-water 4646 Long-term deformation 2.1 %

Eis (Formula 11) - kN/m? from load (formula 16)



Secant modulus of backfill above ground-water

Eeq (Formula 12) - kN/m? 3020
Reduction factor for ground-water influence on 1.00
soil E-moduli (formula 13) '
Tangent modulus of backfill below ground-water 4646
Ews (Formula 11 x Formula 13) - kN/m?

Secant modulus of backfill below ground-water 3020

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

hort-term maximum deformation (P

Long-term max.

deformation (Formula 15)

Calculated ring stiffness (kN/m?) 5.33
Calculated tangent modulus (kN/m?) 2050.11
Reduction factor beta 0.83

Calculated max. buckling
pressure (kN/m?)

Design load (kN/m?)

Design buckling pressure
(kN/m?)

5.8 %

590.79

73.61

488.67

Pfi dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 300 vyhovi a jeho deformace

nepresahne hodnotu 4,4 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 300

Kryti nad vrcholem potrubi. 2,0 m

Zatizeni. D 400

Hladina spodni vody: 2,5 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)
Soil type Sand
Safety class Normal Control class
Partial coefficient - safety class 2.27 Partial coefficient -

control class

Compression class

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

Normal trench and

Installation type normal up to high Installation factor %
compaction

Bedding/bedding layer Normal levelling layer Bedding factor %

Traffic load Heavy traffic load Max. negative pressure

in pipe (kPa)

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

Relative density - below ground-water Relative density - above

level (kN/m3) 10.00 ?I::I;r:‘:ia-;lvater level

Calculated diameter of pipe (mm) 315.00 Pipe ring stiffness

Short-term deformation
24.64 from variable load
(traffic)

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

Load factor C regarding the stiffness ratio Short-term deformation

of pipe to backfilling material (applied) 1.00 gt.:)rirll)permanent load
Characteristic traffic load qtk kN/m?2 24.64 Deformation from

(Formula 9) installation (Table 2.9)

315

Normal

1.50

1.0 %

2.00

%

0.00

2.50

20.00

10.00

0.5 %

0.8 %

1.0 %



Additional soil cover for determination of
soil modulus Eiq when influcenced by 1.13
heavy road traffic load (Table 2.8)

delta H factor dependent on type of road

traffic load 1.0
Tangent modulus of backfill above ground- 4646
water Ey (Formula 11) - kN/m?

Secant modulus of backfill above ground- 3020
water Egq (Formula 12) - kN/m?

Reduction factor for ground-water 1.10
influence on soil E-moduli (formula 13) '
Tangent modulus of backfill below ground-
water Ei (Formula 11 x Formula 13) - 5110
kN/m?

Secant modulus of backfill below ground-
water Esq (Formula 12 x Formula 13) - 3322

kN/m?

Average deformation 2.3 %

Short-term maximum 4.3 %
deformation (Page 42) n
Long-term deformation 9 o
from load (formula 16) 7 °
Long-term max.
deformation (Formula 5.6 %
15)

Calculated ring stiffness (kN/m?) 5.33
Calculated tangent modulus (kN/m?) 2255.12
Reduction factor beta 0.83

Calculated max. buckling
pressure (kN/m?)

590.79

Design load (kN/m?) 82.04

Design buckling
pressure (kN/m?)

.1 -Bx Formula 22) 492.17 - OK

Pfi dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi -~ SN 10, DN 300 vyhovi a jeho deformace

nepresahne hodnotu 4,3 %.



Zadavaci podminky

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

Hladina spodni vody. 3 m

SN 10, DN 300

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

Stupen zhutnéni obsypu: 95 %PS

Result

Calculation OK

Given values
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)

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

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

Compression class
Normal > 95% SP

Normal trench and
normal up to high
compaction

Normal levelling layer

Heavy traffic load

2.00

1.00

Characteristic traffic load qtk kN/m2 (Formula 9) 24.64

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

delta H factor dependent on type of road traffic
load

Tangent modulus of backfill above ground-water
Ewa (Formula 11) - kN/m?

1.13

1.0

4646

Pipe dimension (mm) 300
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) =3.00
Hw

Relative density - above

ground-water level (kN/m’)zo'o0
Pipe ring stiffness 10.00
Short-term deformation 0.4 %
from variable load (traffic) ' '°
Short-term deformation 0.8 %
from permanent load (soil) °
Deformation from 1.0 %
installation (Table 2.9) s
Average deformation 2.2 %
Short-term maximum 4.2 %
deformation (Page 42) *
Long-term deformation 1.8 %

from load (formula 16)



Secant modulus of backfill above ground-water 3020
Esq (Formula 12) - kN/m?

Reduction factor for ground-water influence on 1.20
soil E-moduli (formula 13) :
Tangent modulus of backfill below ground-water 5575
Eiq (Formula 11 x Formula 13) - kN/m?

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

3624

Long-term max.

Calculated ring stiffness (kN/m?) 5.33
Calculated tangent modulus (kN/m?) 2460.13
Reduction factor beta 0.84

deformation (Formula 15) 54 %
Calculated max. buckling

pressure (kN/m?) 550.79
Design load (kN/m?) 92.04

Design buckling pressure 495.19

(kN/m?)

Formula 2

Pfi dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 300 vyhovi a jeho deformace

nepresahne hodnotu 4,2 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 300

Kryti nad vrcholem potrubi: 3,2 m
ZatiZeni provozem: D 400

Hladina spodni vody: 2,5 m pod urovni terénu
Obsypovy materidl: Stérkopisek, lomova drt 0-16

Stuperni zhutnéni obsypu: 95 %PS

Calculation OK

Pipe type
Soil type

Safety class

Partial coefficient - safety class

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)

Sand

Normal
2.27

Compression class
Normal > 95% SP

Normal trench and
normal up to high
compaction

Normal levelling layer

Heavy traffic load

3.20

[

.00

17.38

Additional soil cover for determination of 0.87

Pipe dimension (mm)

Control class

Partial coefficient -
control class

Installation factor %

Bedding factor %

Max. negative pressure
in pipe (kPa)

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

Relative density - above

ground-water level
(kN/m3)

Pipe ring stiffness

- aps -

Short-term deformation
from variable load
(traffic)

Short-term deformation
from permanent load
(soail)

Deformation from
installation (Table 2.9)

Average deformation

335

Normal

1.50

1.0 %

2.00
0.00
2.50

20.00

10.00

0.3 %

1.3 %

1.0 %

2.6 %



soil modulus E;s when influcenced by
heavy road traffic load (Table 2.8)

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

traffic load 1.0 deformation (Page 42) 4.6 %

Tangent modulus of backfill above ground- 5673 Long-term deformation 2.4 %

water Ew (Formula 11) - kN/m? from load (formula 16) <~
" Long-term max.

Secant modulus of backfill above ground- .

water Esq (Formula 12) - kN/m? 3688 g:;ormatlon (Formula 6.2 %

Reduction factor for ground-water 0.91

influence on soil E-moduli (formula 13)

Tangent modulus of backfill below ground-

water Ey (Formula 11 x Formula 13) - 5177
kN/m?

Secant modulus of backfill below ground-
water Esq (Formula 12 x Formula 13) - 3365
kN/m?

{
i

Short-term maximum deformation (Page 42) 4.6 % < 9.0 % ( Pipematerial: PP) - OK

Calculated max. buckling623 66

- - 2

Calculated ring stiffness (kN/m*<) 5.33 pressure (kN/m?)

Calculated tangent modulus (kN/m?) 2284.58 Design load (kN/m?) 88.17
Reduction factor beta 0.81 Design buckling 506.93

pressure (kN/m?)

Pri dodrzeni zadavacich podminek potrubi SN 10, DN 300
vyhovi a jeho deformace nepresahne hodnotu 4,6 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 300
Kryti nad vrcholem potrubi: 3,6 m

ZatiZzeni provozem: D 400

Hladina spodni vody: 1,6 m pod urovni terénu
Obsypovy material: Stérkopisek, lomova drt 0-16
Stupen zhutnéni obsypu:. 95 %PS

Calculation OK

Pipe type Pipe dimension (mm)
Soil type Sand

Safety class Normal Control class

Partial coefficient - safety class 2.27 Partial coefficient -

control class

Compression class

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

Normal trench and

Installation type normal up to high Installation factor %
compaction

Bedding/bedding layer Normal levelling layer Bedding factor %

Traffic load Heavy traffic load Max. negative pressure

in pipe (kPa)

Distance from ground
Soil cover above pipe top (m) = H 3.60 level to ground-water
level (m) = Hw

Relative density - below ground-water Relative density - above

level (kN/m?3) 10.00 ?'I(';l;rrl‘:is-;uater level
Calculated diameter of pipe (mm) 335.00 Pipe ring stiffness

Average stress from traffic load (gtm)

3 14.96 from variable load

kN/m (traffic)
. . . Short-term deformation

Loac_i factor C re_ga_trdlng the_ stlffnes_s ratio 1.00 from permanent load
of pipe to backfilling material (applied) (soil)
Characteristic traffic load qtk kN/m?2 14.96 Deformation from
(Formula 9) : installation (Table 2.9)
Additional soil cover for determination of 0.75 Average deformation

soil modulus Eyy when influcenced by

Short-term deformation

335

Norma

1.50

1.0%

2.00

0.00

1.60

1.6 %

1.0 %

2.9 %



heavy road traffic load (Table 2.8)

delta H factor dependent on type of road

traffic load 1.0

Tangent modulus of backfill above ground-

water Es (Formula 11) - kN/m? 5930
Secant modulus of backfill above ground- 3893
water Esq (Formula 12) - kN/m?

Reduction factor for ground-water 0.78

influence on soil E-moduli (formula 13)

Tangent modulus of backfill below ground-

water Eig (Formula 11 x Formula 13) - 4659
kN/m?

Secant modulus of backfill below ground-
water Esq (Formula 12 x Formula 13) - 3028
kN/m?

Calculated ring stiffness (kN/m?) 5.33
Calculated tangent modulus (kN/m?) 2055.89
Reduction factor beta 0.80

Short-term maximum
deformation (Page 42) 4.9 %

Long-term deformation

from load (formula 16) 2.8 %

Long-term max.
deformation (Formula 6.8%
15)

Calculated max. buckling

pressure (kN/m?) 591.63

Design load (kN/m?) 93.02

Design buckling

pressure (kN/m?3) 471.57

Buckling load combination 2.1 - g4 (Formula 20) kN/m2 93.02 < Buckling load combination

.1 - Bxq, (Formula 22) 471.57 - OK

Print

Pri dodrzeni zadavacich podminek potrubi

SN 10, DN 300

vyhovi a jeho deformace nepiesahne hodnotu 4,9 %.



Zadavaci podminky

Pouzité potrubi: SN 10, DN 300

Kryti nad vrcholem potrubi: 3,6 m

Zatizeni provozem: D 400

Hladina spodni vody: 1,6 m pod urovni terénu
Obsypovy material: Stérkopisek, lomova drt 0-16
Stupen zhutnéni obsypu: 90 %PS

” ‘ Bm]s = 7
Calculation OK

Pipe type Pipe dimension (mm) 335
Soil type Sand

Safety class Normal Control class Normal
Partial coefficient - safety class 2.27 Partial coefficient - 1.50

control class

Max. negative pressure in pipe (kPa) Sog(\)a/l;egilon class Low
Normal trench and no

Installation type compaction

Installation factor % 3.0%

Smoothly levelled and

Bedding/bedding layer surface loosend Bedding factor % 200
levelling layer °
Traffic load Heavy traffic load Max. negative pressure 0.00

in pipe (kPa)

Distance from ground
Soil cover above pipe top (m) = H 3.60 level to ground-water 1.60
level (m) = Hw

Relative density - below ground-water Relative density - above

level (kN/m?3) 10.00 ?'l(';t;l:“d;;vater level 20.00
Calculated diameter of pipe (mm) 335.00 Pipe ring stiffness 10.00

Average stress from traffic load (qtm) 14.96 ?rl'not:nrt‘-’;er;?bielf:;?atlon 0.4 %
kKN/m : .

(traffic)

Load factor C regarding the stiffness ratio Short-term deformation

[s)
of pipe to backfilling material (applied) 1°° I;‘;';;)"e'“‘a“e“t load  2.0%
Characteristic traffic load qtk kN/m?2 14.96 Deformation from 3.0 %
(Formula 9) : installation (Table 2.9) ~° 7

Additional soil cover for determination of 0.75 Average deformation 5.4 %



soil modulus E; when influcenced by
heavy road traffic load (Table 2.8)

delta H factor dependent on type of road 1.0 Short-term maximum 7.4 %

traffic load : deformation (Page 42) ~=2

Tangent modulus of backfill above 4614 Long-term deformation 3.6 %

ground-water Eig (Formula 11) - kN/m? from load (formula 16) > *°
" Long-term max.

Secant modulus of backfill above ground- .

water Eyq (Formula 12) - kN/m? 2768 ggi;ormatlon (Formula 9.8 %

Reduction factor for ground-water 0.78

influence on soil E-moduli (formula 13)

Tangent modulus of backfill below
ground-water Eyy (Formula 11 x Formula 3589
13) - kN/m?

Secant modulus of backfill below ground-
water Esq (Formula 12 x Formula 13) - 2153
kN/m?

Short-term maximum deformation (Page 42) 7.4 % < 9.0 % ( Pipematerial: PP) - OK

Calculated max.

Calculated ring stiffness (kN/m?) 5.33 buckling pressure 519.26
(kN/m?)

Calculated tangent modulus (kN/m?) 1583.71 Design load (kN/m?) 93.02

Reduction factor beta 0.71 Design buckling 367.12

pressure (kN/m?)

Pri dodrzeni zadavacich podminek potrubi SN 10, DN 300
vyhovi a jeho deformace nepresahne hodnotu 7,4 %.



Zadavaci podminky

Pouzité potrubi: SN 16, DN 300

Kryti nad vrcholem potrubi: 0,8 m

ZatiZzeni provozem: D 400

Hladina spodni vody: 0,7 m pod Urovni terénu
Obsypovy material: $térkopisek, lomova prosivka 0-8 mm
Stupeni zhutnéni obsypu: 95 %PS

bl b L B e AR e A e TR L i S - o A R R L O S S, =

Calculation OK

Pipe type sewer system Pipe dimension (mm) 335
Soil type Sand
Safety class Normal Control class Normal
Partial coefficient - safety class 2.27 Partial coefficient - 1.50
: control class
H s Compression class
Max. negative pressure in pipe (kPa) High > 95% SP
Normal trench and
Installation type normal up to high Installation factor % 1.0 %
compaction
Smoothly levelled and 1.00
Bedding/bedding layer surface loosend Bedding factor % o/'
levelling fayer °
) ) Max. negative pressure
Traffic load Heavy traffic load in pipe (kPa) 0.00
Distance from ground
Soil cover above pipe top (m) = H 0.80 level to ground-water 0.70
level (m) = Hw
: e . Relative density - above
::,I:lt |(vkeN¢;?1:|:;ty below ground-water 10.00 ground-water level 20.00
(kN/m?3)
Calculated diameter of pipe (mm) 335.00 Pipe ring stiffness 16.00
; SeSEhe "u’l-.l on L,k i I 13 Y _HIMIT ST Nl u _j

Average stress from traffic load (qtm) 61.93 Short-term deformation 1.4 %



kN/m?

Load factor C regarding the stiffness ratio

of pipe to backfilling material (applied) 1.00

Characteristic traffic load qtk kN/m?2

(Formula 9) 61.93

Additional soil cover for determination of
soil modulus Ey when influcenced by 1.54
heavy road traffic load (Table 2.8)

delta H factor dependent on type of road

traffic load 1.0
Tangent modulus of backfill above 4446
ground-water Ew (Formula 11) - kN/m?

Secant modulus of backfill above ground- 2890
water Eqq (Formula 12) - kN/m?

Reduction factor for ground-water 0.95

influence on soil E-moduli (formula 13)

Tangent modulus of backfill below
ground-water E (Formula 11 x Formula 4223
13) - kN/m?

Secant modulus of backfill below ground-
water Esq (Formula 12 x Formula 13) - 2745
kN/m?

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
from load (formula 16)

Long-term max.
deformation (Formula
15)

Short-term maximum deformation (Page 42) 3.7 % < 9.0 % ( Pipematerial: PP) - OK

Load deformation 2.1 Deformation calculation u

Calculated ring stiffness (kN/m?) 5.33
Calculated tangent modulus (kN/m?) 1863.74
Reduction factor beta 0.84

itimate {imit state

Calculated max.
buckling pressure
(kN/m?)

Design load (kN/m?)

Design buckling
pressure (kN/m?)

0.4 %

1.0 %

2.7 %

3.7 %

2.6 %

5.5%

563.30

98.09

470.66

Buckling load combination 2.1 - g4 (Formula 20) kN/m?2 98.09 < Buckling load combination
2.1 - Bxqy (Formula 22) 470.66 - OK

Pri dodrzeni zadavacich podminek potrubi

SN 16, DN 300

vyhovi a jeho deformace nepresahne hodnotu 3,7%.

i



Zadavaci podminky

PouZzité potrubi 'SN 16, DN 300
Kryti nad vrcholem potrubi: 3,6 m

ZatiZzeni provozem: D 400

Hladina spodni vody: 1,6 m pod urovni terénu
Obsypovy material: Stérkopisek, lomova drt 0-16
Stupen zhutnéni obsypu: 90 %PS

" R Ty Ry . —
Pipe type Pipe dimension (mm) 335
Soil type Sand

Safety class Normal Control class Normal

3 . Partial coefficient -
Partial coefficient - safety class 2.27 control class 1.50

Compression class Low

Max. negative pressure in pipe (kPa) > 90% SP

Normal trench and no

Installation type Installation factor % 1.0 %

compaction

Smoothly levelled and 2.00
Bedding/bedding layer surface loosend Bedding factor % D/‘

levelling layer 0
Traffic load Heavy traffic load Max. negative pressure 0.00

in pipe (kPa)

Distance from ground
Soil cover above pipe top (m) = H 3.60 level to ground-water 1.60
level (m) = Hw

Relative density - below ground-water Relative density - above

level (kN/m3) 10.00 ?':at;r:':i;;ﬂater level 20.00
Calculated diameter of pipe (mm) Pipe ring stiffness 16.00
. Short-term deformation
Average stress from traffic load (qtm) 14.96 from variable load 0.4 %
kN/m
{traffic)

- . . Short-term deformation
Load factor C regarding the stiffness ratio
of pipe to backfilling material (applied) 1.00 :;c:’r;;)permanent load 20 %
Characteristic traffic load qtk kN/m2 14.96 Deformation from 1.0 %

(Formula 9) installation (Table 2.9)



Additional soil cover for determination of
soil modulus Eig when influcenced by 0.75 Average deformation 3.4 %
heavy road traffic load (Table 2.8)

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

[+)
traffic load 1.0 deformation (Page 42) 54%
Tangent modulus of backfill above 4614 Long-term deformation 3.6 %
ground-water E;y (Formula 11) - kN/m? from load (formula 16) ~° 7

Long-term max.

Secant modulus of backfill above ground- .
water Esq (Formula 12) - kN/m? 2768 ggf)ormatlon (Formula 7.8%
Reduction factor for ground-water 0.78

influence on soil E-moduli (formula 13)

Tangent modulus of backfill below
ground-water Eyy (Formula 11 x Formula 3589

13) - kN/m?

Secant modulus of backfill below ground-
water Esq (Formula 12 x Formula 13) - 2153
kN/m?

Calculated max.

Calculated ring stiffness (kN/m?2) 5.33 buckling pressure 519.26
(kN/m?)

Calculated tangent modulus (kN/m?) 1583.71 Design load (kN/m?) 93.02

Reduction factor beta 0.77 Design buckling 398.27

pressure (kN/m?)

Pri dodrzeni zadavacich podminek potrubi SN 16, DN 300
vyhovi a jeho deformace nepresahne hodnotu 5,4 %.



LITINOVE POTRUBI
DN150, DN100



Podklady pro projektanty

Mechanické viastnosti potrubi
Pevnost v tahu Rm
Plasticka unosnost Rp,,,
Pevnost v tahu za ohybu
Vrcholova pevnost v tlaku
Modul pruznosti E
Mozny odklon od podéiné osy

DN 100 - 400
DN 500 - 600
DN 700

Zakladni vlastnosti polyuretanove vrstvy

Tloustka vnitfni vrstvy

Tloustka vnéjsi vrstvy
Teplotni odolnost

Rézova odolnost

Pevnost PUR vrstvy v tahu
Povrchova drsnost “K”

Chemicka odolnost

Prilnavost PUR na litinu

Dielektricka pevnost PUR

Zkouska ostrikem slanou
vodou

Abrazivni odolnost dle
DIN 52108 (ztrata objemu
v cm3 po 16 cyklech)

Pozarmé technicke vlastnosti

Maximalni prihyb potrubi

Potrubi trfidy K9, vzdalenost podpor 6,0 m, zatézovaci sila plisobi ve stfedu potrubi.

Jmenovity primér
DN
mm
80
100
125
150
200

Ohybovy moment
dle EN 545

kNm
8
11.8
17.9
25.2
44.4

min. 420 Mpa
min 300 Mpa
min 420 MPa
min 550 MPa
170 000 MPa
6°
30
20
DN 80 - 150 1.3 mm
DN 200 - 700 1.3 mm
DN 100 - 700 1.5 mm
DN 100 - 700 1.5 mm
0.9 mm
90° C dlouhodobé
15 Nm
25 MPa
0.01 mm
vodni roztok
anorganickych kyselin pH1-14
a soli
piskovana SA 2 1/2 min. 12 MPa

po 1000 hod.

Horlavost

Vyvin dymu

Zatizeni
F
kN

5.33
7.87
11.93
16.8
29.6

200 - 240 kV/cm

bez viditelného poskozeni

1,8

tf. A - nehoflavy dle DIN
4102

st. 3 - slaby wvin dle SIA
183

Priihyb

0.081
0.067
0.054
0.045
0.034




Povolené tlaky

Tlaky dle normy EN545 2002 pro hrdlové potrubi a tvarovky

Potrubi tfidy K9

DN PFA PMA PEA
40 85 102 107
50 85 102 107
65 85 102 107
80 85 102 107
100 85 102 107
125 85 102 107
150 79 95 100
200 62 74 79
250 54 65 70
300 49 59 64
350 45 54 59
400 42 51 56
500 38 46 51
600 36 43 48
700 34 41 46
Povolené tlaky pro zamkové spoje
vnitini zamky
Fig. 2807 i%%gfgﬁg
DN PFA PFA
80 25 16*
100 25 16*
125 25 16*
150 25 16*
200 25 16*
250 16 10
300 16 10
350 16
400 16 10
500 16
600 10
700 -

* pro potrubi ecopur 10bard

**pro tlaky >40 baru, musi byt pouzito potrubi tfidy K10 nebo vyssi

Fig. 28

PFA
63
63
63
63
63
40
40
25
16
10
10

PFA
85
85
85
85
85
85
85
71
61
56
51
48
44
41
38

vnéjsi zamkové spoje

06

Potrubi tfidy K10

PMA
102
102
102
102
102
102
102

85
73
67
61
58
53
49
46

Fig. 2805

PFA

16
16
16
16

PEA
107
107
107
107 PFA:
Povoleny provozni
107 tlak.
107 NejvySsi hydrostatic-
ky tlak, ktery mdze
107 potrubi zvladnout
90 v opakovanych
cyklech.
78 pMA:
72 NejvySsi povoleny
tlak.
66 Nejvyssi dogasny
63 hydrostaticky tlak,
zahrnujici razy, ktery
58 muZe potrubf zvlad-
54 nout v opakovanych
cyklech.
51 PEA:
Testovaci tlak.
NejvySsi hydrostatic-
ky tlak, ktery mdze
nove nainstalované
potrubi kratkodobé
zvladnout pfi tes-
tech kompletace a
ténosti potrubi.
Fig. 2506
PFA
16

na poptavku
na poptavku
na poptavku




