M Projekt CZ e

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

E.3 Dokladova c¢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: I,5m
Hladina podzemni vody nad vrcholem: 0,5 m
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob ulozZeni potrubi a provedeni zasypu: A4B4
Zemni prostredi
Okolni rostla 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 - vnéjsi 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 = 11,68 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.el = |-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 = |13,23| 2 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: I,5m
Hladina podzemni vody nad vrcholem: I m
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob ulozZeni 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

Posouzeni

'Napéti:

Vrchol trubky - vnéjsi 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 = 11,68 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.el = |-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: Jrit = 19,17) 2 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: I,5m
Hladina podzemni vody nad vrcholem: I,5m
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob ulozZeni potrubi a provedeni zasypu: A4B4
Zemni prostredi
Okolni rostla 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

Posouzeni

'Napéti:

Vrchol trubky - vnéjsi 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 = 11,68 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.el = |-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] 2 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 ulozZeni 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

Posouzeni

'Napéti:

Vrchol trubky - vn&jsi povrch: |oyve| =|-3,27| MPa = 64y = 8,5 MPa VYHOVUJE
Vrchol trubky - vnitini povrch: |oyi| =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 = g4y = 8,5 MPa VYHOVUJE
Pata trubky - vnéjsi povrch: lop.el = 1-4,11| MPa < G4ov = 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: Arrit = 15,68| 2 Adov =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 ulozZeni 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

wl O

1,2

< >
Posouzeni
Napéti:
Vrchol trubky - vnéjsi povrch: oyl =[-3,27]| MPa < 640y = 8,5 MPa VYHOVUJE
Vrchol trubky - vnitini povrch: |oyi| =10,73| MPa = 640y = 8,5 MPa VYHOVUJE
Bok trubky - vnéjsi povrch: lobel = 1,2l MPa = 040y = 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 < Gdov = 8,5 MPa VYHOVUJE
Pata trubky - vnitfni povrch: oyl =[1,07] MPa < 640 = 8,5 MPa VYHOVUJE
Deformace: 0=11,16| % < Jdov =6 % VYHOVUJE
Ztrata stability: Akrit = [18,55] Z Ddoy =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: 2,5m
Hladina podzemni vody nad vrcholem: Om
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob ulozZeni 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

A
m.'!
o
________________________ _ Y
| O
1,2
< >

Posouzeni
Napéti:
Vrchol trubky - vnéjsi povrch: |oye| =[-2,91] MPa = 640y = 8,5 MPa VYHOVUJE
Vrchol trubky - vnitini povrch: |oy;| = 0,56 MPa = o640y = 8,5 MPa VYHOVUJE
Bok trubky - vnéjsi povrch: lobel =10,9] MPa = gy4oy = 8,5 MPa VYHOVUJE
Bok trubky - vnitfni povrch:  |op;| = |-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 - vnitfni povrch:  |opil = 10,89 MPa < ogyoy = 8,5 MPa VYHOVUJE
Deformace: 0=11,12| % < Jdov =6 % VYHOVUJE
Ztrata stability: Akrit = [18,03| Z Adov =2 VYHOVUJE
Tento vypocet je proveden dle ATV-DVWK-A 127: 2000 a nenahrazuje
oficialni statické posouzeni provedené autorizovanym statikem. 2/2



ZEBROVANE POTRUBI
PP D280/DN250
SN10, SN16



Zadavaci podminky

PauZité potrubl: ati 15, DN 250
Kryti nad vrchofem potrubic 1.5 m

ZatfFeni. D 400

Hiadina spodni vody: 0.5 m pod drovnl terénu

Qbsypovy maferial: pisek, &térkopisek, lomové prosivka 0-8 mm

Stupeit zhutnéni obsypu, 95 %PS

Resuit
Calculation OK

Given yalues
Pipe type
Soil type Sand
Safaty class Marmal
Partial coefiicient - safety class 227

Compression class

Max. nagative pressura in pipe (kPa) Normal = 95% SP

Mammal trench and

In=stallatlan typea narrmal up ta Algh

compaction
Baddingfbedding layer Motrnal levelling layvar
Traffic load Heawy traffic load
Soil cover abave plpe tap {m) = H 1.5¢

Relative density - below grouend-waktar leval

(kN/m3) 10.00

Calculated diameter of pipe (mm) 25000

Plpa dimension (mm} 250
Cankrol class tHormal
Partial coefficient - conatrol 1.50
class )
Installation factor %% 1.6 9%
Bedding factor % fﬁ'}m
Max. negatlve pressura in o.00

pipe [(kPa)

Distance from ground lavel
ko ground-water level (m} =0.50
Hw

Relatlve denslty - abowve

ground-water laval {kam’]ED'OG

Pipe ring stifnass 10.04

Load combination 1.1 Deformation calculation serviceability limit state

Average stress from traffic load {qtm) kN/m? an2s

Load factor € ragarding tha stiffness ratio of pipe 1

to backdilling material {applied) 00

Characteristic tratfic Ioad gtk kNSm?2 (Formula 9] 30.25

Additional soil cover for determination af salf
moadulus Eyy when influcenced by heavy road 1.37
traffic load (Tahle Z.8}

delta H factor depandent ¢n type of road traffic

load 1o

Tangent modulus af backflll abave grawnd-waker

Euy (Formula 11) - kN/m? 4353

Secant modulus of back?flll above ground-water 2531

Shaort-term deformation

from variable load (traffic) U.8 %
Shart-term deformation 0.9 %
from parmanent lead (safl) —
Caformatlen Fram 1.0
installation (Tahla 2.9) '
Average deformation 2.7 0%
Short-term maximuom

daformation [Page 42) 4.7 %
Long-term defarmation 35y

frem load (formula 163

Long-terim max. 6.4 %



E.s (Formula 12] - kNfm® deforimatlon (Formula 15)

Raductlan fackor for ground-water influgnca on

soll E-maduli (formula 13) 0.73
Tangent madulus af backflll kelow graund -waksr 3193
Ew {Formula 11 x Formula 13} - kN/m?

Sacant madulus of hackflll below ground-wakear 178

Eusa (Formula 12 x Formula 13) - kM/m?

2 Calculated max. buckling
Calculatad ring stiffne=s (kN/m™) 5.33 pressure (kN/m?) 459.84
Calculated tanpent modulus [I(mezj 1409.31 Design load (kN m?) T0.57
Dasign buckllng praszura
Raductlan factor beta 0.B1 (kN/m?) 306,21

QT DY kNS m® 7O

(Formuly 223 296.21 - Q1K

Pfi dodrzeni zadavacich podminek a zhutnéni ohsypu na 95% P3
potrubi SN 10, DN 250 vyhovi a jeho deformace
nepfesadhne hodnotu 4,7 %.



Zadavaci podminky

Pou3ité potrubf SN 10, DN 250

Kiryti nad vreholem potrubfi. 1,5 m

Zafizeni: D 400

Hladina spodni vody: 1 m pod drovni terénu

Obsypovy materfal: plsek, Stérkaplsek, lomovda prosivka 0-8 mm
Stupedn zhutnéni ohsypu. 95 %PS

Result
Calculation OK

Given values
Plpe typm Pipe dimension {mm) 250
Sonil typa Sand
Safety class Hormal Control class Morrnal
Partial coefficient - safety class 2.27 :;’:;a' coefficlent - contral , o,
. L Compression class
Max. negative pressure in pipe (kPa} Hormal = 95% 5P
Warmal trench and
Installation type normal up ta high Installatlen fackor o 1.0 9%
campaction
. . 2.00
Bedding/bedding layer Normat levelling layer Bedding factar 2% o
. Max. negative pressure in
Traffic load Heawy traiflc load pipe (kPa) 0,00
Distanse from ground level
Eoil cover above pipe top (m}=H 1.50 to ground-water lavel {m) = 1.00
Hw
Relatlva genslty - halpw ground-water level L0010 Relative density - abova 20.00
(kM /m3) ' ground-water level (KN/m3)""
Calculatad dlzameter of plps [mm?} 25000 Pipe ring stiffness 108,00
Load gombijgat i i
3 Short=term daformatlen
Averagea stress from traffic load (qtm) kN/m .25 from variabla laad (traffic} 0.7 %
Load factar £ regarding the stiffness ratio of pipe 1.00 Short-tarm dafarmatlan 0.8 %
to backfilling material {appllad} ' from permanent load [soil} ™'
Characteristic traffic load gtk kN/m? (Formula 9) 30.25 Deformation from 1.0 %

instaliation {Table 2.9)

Additlonal =oll cover for datermination of soil
modulus Eiy when influcencad by heavy road L1.37 Avarage deformation 2.0 M
trafflc load {Tabla 2.8}

deita H factor dependent on btype of road trafflc Shart=tarm el rmum

Ioad 1.0 defarmation (Page 42) 4.3 %
Tangent modulus of backhll above ground-watar 4355 Lang-term deformation 33 m
Ew (Farmula 11) - kN /m?® from load (Fformufa 16) '

Sacant maduius af backfill above ground-water 38731 Loang-tarin max. 6.0 %

E.s (Formula 12) - KN /m? deformation {Formula 15)



Radctlan factor for ground-water influence on 0.87
sall E-madull {formula 13) )
Tangent modulus af backflll halow ground-watar 1774
Ew {Formula 11 x Formula 13} - kN/m*
Sacant madutus af hackflll balow gragund-watar 1453
E.s (Formula 22 x Formula 13} - kN/m?

Shart-term maxlmum deformation (Paga 423 4.5 % < 9.0 % { Plpematarial; PP) = K
Lead deformation 2.1 Peformation calculation uitimate limit state

3 Calculated max. huckling
Calculatad ring stiffnass (KN /m*) 5.33 pressure (kN/m?) 232.51
Calculated tangent modulus (kN /m?®) 1665.55 Daslgn lnad {kNfm™) 70.57
. Design buckling pressure
Reduction factor beta 022 (kN/m?} 4356.96

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



Zadavaci podminky

Pouiité potrubi.
Kryti nad vrchofem potrubi. 1.5 m
Zatizeni. O 400

SN 10, DN 250

Hiadina spodni vody. 1,5 m pod drovni terénu
Obsypavy material: pisek, étérkopisek, lomova prosivika 0-8 mm

Stuped zhutnéni obsypu, 95 %P5

Bagult

Calculation OK

Giver yaheey
Pipe type
Soll type Sand
Safery class Mormal
Partial coefficient - safely class 2.27

Max. negative pressurs in pipe {kPa)

Installakian type

Bedding fbedding Tayer

Trafflc Ioad

Safl cover above plpa kop {m) = H

Relative dansity - balow ground-water lavel
(kMN/m3}

Calcuiated diameter of pipe [mm)

Campresslon clags
Mormal = 95%: SP

Mormal trench and
nermal up to high
o pacton

MNormal levelling layer

Heawvy traffic [oad

1.50

10.00

250,00

Flpe dimansion (mm) 250
Control class Normal
Partial coefficient - control 1.50
class '
Installation Tactosr %o 1.0 &
Bedding factar % EA;DD
Max, negative pressurz in 000

pipe (kPa)

Distance from ground lewvel
to ground-water lavel {m) = 1.50
Hwr

Relative density - above

= binati 1 Det i Iculati i lity fimi

Avarage stress from traffic load {gtm} kN/m?

Laad factar € regarding tha stlffhess ratio of pipe
to backfilling material {applied)]

Charactaristlc trafflc load gtk kN/mE [Forrmula 9)

Additional soif cover for determination of soil
medulus By when influcenced by heavy road
traffic load (Table 2.8}

delta H factor dapandant on bype of raad traffic
load

Tangant medulus af Backfill abova greund-waker
Ew {Formula 11) - kN/m?

Secant modulus of hackflll ahove graund-watar
Bz {Formula 12) - kN/m®

Reduction factor for ground-water Influence on

30.25

1.00

30.25

1.37

1.0

4355

25331

1.00

ground-watar leval (‘In:hlllf1-1121'}}2"""1:"[:I
Pipa ring stiffnass 10,00
Short-term deformatian 0.7 %
from variable load (trafficy
Shert-term daformation 0.7 o
fram parmanent load {soily " "
Deformation from 1.0 %
Instalfatlon {Tahls 2.9 o
Average deformation 2.3 %
Shert-term maximum
defarmation {Page 42) 4.3 Yo
Long-term deformation 2.0 %
from load (formula 16) L
Long-ierm max. 5.7

defarmation {Formula 15)



zoil E-moduli (formula 13)

Tangant modalus of backflll balow ground-water

Eea {Formula 11 x Formula 13) - kN/m? 4335
Sacant modulue of backflll belaw geround-watar I831
Eza [Formula 12 x Formula 13] - kN/m*

Shori-tarm maximym_gefarmation {Page 427 4.3 % < 9.0 % { Pipamaterial: PPY - QK
Load def tion 2.1 Def ki lculati imate limi

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

pressure [kN/m") 3720
Calculated tangent medulus {kMN/m*} 1821.79 Deslgn load (kNS m*) 7057
Reduction factar hata .83 Design buckling pressure 474,51
) (kN fm?) )

Buckling load camblnation 2.1 - ixng,

Pfi dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS

potrubi SN 10, DN 250 vyhovi a jeho deformace
nepfesahne hodnotu 4,3 %.



Zadavaci podminky

Pouzité potrubi. "SN 10, DN 250
Kryti nad vrcholem potrubt: 1.5 m

Zatizeni. D 400

Hiadina spodni vody: 2 m pod urovni terénu

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

Stupen zhutnénf obsypu. 95 %PS

Result
Calculation OK

Given values
Pipe typa
Snil bype Sand
Safrety class Marmal
Partlal coaMiclent - safaty class 227

Compresslon class

Max. nepative pressurae In pipa [(kPfa) Marmal = 95% Sp

HWormal trench and

Installation typa notmal up to high
compaction

Bedding fbedding layar Mormal levelling layer

Traffic load Heawy traffic load

Soil cover above pipe top {m} = H 1.50

Ralative density - Below groaund-water level

(kN/m) 10.00

Calculated diamatar of pipa (mm) 250,00

Pipe dimension (mm}

Lontral class

Partlal coefflclent - cantral
class

Installation factor %G

Badding fackor %%

Max. negaltive pressure in
plpe {kPa)

Distance from araund level

250

Marmal

1.50

1.0} B

2,00

0,00

to ground-water level (m) = 2.00

Hwe

Relative density - abowve

aroung-water level (kNS m3}

Pipe ring stiffmess

Load bination 1.1 Def 4 lculati iceability limit stat

Averaga strass fram trafflc lzad [gtm) kN/m? 3025

Load factor € regarding the stiffness ratio of pipe 1.a0
to backfllling matarial {appliad) '

Characteristic traffic load gtk kN/m=2 [(Formula 9) 30.25

Additlanal zall caver far datarminatlan of soil
modulus Era when influcenced by heavy raad 1.37
traffic laad (Tahle 2,8)

delta H fFactor dependent on type of road traffic

laad L.a
Tangant modolus of backfill above ground-water 4355
E.s {Formula 11} - kM/m?

Sacant madulus of bhackfill abave ground-water 2911
E.a (Formula 12} - kN/m?

Reduction factar for graund-water inAuence on 1,13

soil E-moduli (fermula 13)

Short-term defarmation
from wvariabla load {trafflc)

Short-tarm deformatlen

from permanent load (soil}

Deformation from
installation (Table 2,9)

Avarage defarmation
Short-term maximum

deformation [(Page 42)

Long-term defoermation
from load {formwla 15)

Long-term max.
deformation {(Formula 15}

20.00

14.00

0.5 5%

0.6 %

1.0 %

2.2 %

1.8 %

5.4 O



Tangant modulus of backRll belaw graund-watar 4935
Eita (Formula 11 x Formula 13} - kN/m?

Sacant modulus of backflll halow ground-water 3708
Eza [Formula 12 x Formula 13} - kN/m?

Calculated ring stiffnass (kN/m?) 5.33 Calculatad max. huckling

pressure {kamz} 372,01
Calculated tangent modulus (kMSm?) 2178.03 Design load [kNfm") 79,32
. Design buckling prassura
Reduction factaor beta 0.84 (kN fm?) 478,77

Pfi 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 SN 10, DN 250

Kryti nad vrcholent potrubic 1.5 m
Zatizeni. D 400

Hiadina spodni vody: 3 m pod Urovni terénu
Obsypovy matarial: pisek, Stérkopisek, lomova prosivka 0-8 mm

Stupert zhutnénf obsypur, 85 %P3

Result

Calculation OK

Given valuss
Pipe type
5oll type Sand
Safaty class MNarmal
Partial coafficient - safety class 2.27

Max. nagative pressure in plpa (kPa)

Installatlan type

Badding fbedding layer

Traffic load

Soll cavar abava pipe top {m) = H

Relatfve density - balow greund-water [sval
{kM/fm3}

Calculated diameter of pipe (mm)

Compresslan class
Marmal = 95% P

Narmal trench and
narrnal up to high
compactlon

Marmal tevelling layer

Heawy traffic lo@el

Pipe dimenslon {(mm}

Cantrol class

Partial caafflcient - ¢cantrol
clasg

Installation factor %o

Bedding factor %o

Max. negativa pressura in
pipe (kPa}

Distance from ground levaf

250

Marmal

1.50

1.0 %

2.00
o

.40

to ground-watar laval (m) =3.00

Hw

Relatlve dansity -~ above

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

Pipe ring stiffness
ya ity lim

Average stress from traffic lead {(qtm) kN/m?

Load factor C reagarding the stiffness ratla of pipa

to backfilling material [applied)

30,25

1.0

Charactaristic traffle load qtk kN /m2 {Farmola 9} 30,25

Additional soil cover for determination of soil
madulus Eyy when influcenced by heavy road
trafMic load [Tabla 2.8)

daita H Factor dapandant an type of road traffic
lead

Tangent modulus af backflll above grasnd-water
E:ia (Formula 11) - kN/m*

Secant modulus of hackflll abave graund-water
E:o (Formula 12) - kN/m?

Reduction factor for ground-watar Influence an

1.37

4355

2531

1.40

Short-term defermation
fram varlabhfe load {taffic)

Short=-term deformation
from permanent load (scil)

Daformatlon fram
installation (Table 2.9}
Avarage deformation
Short-term maximum
dafarmation (Page 42}

Lang-term daformation
from load {formula 156}

Lang-term max.
defarmation (Formula 15)

20,00

10.00

0.5 %

0.5 %

1.0 %

2.0 %

1.5 %0

5.1 %@



soil E-modult {Farmula 13)

Tangent modulus of backiill below ground-water

Eyg (Formula 11 x Fermula 13) - kN/m? a0e7
Secant modulus of backfill below ground-water o673
E,q [Eormula 12 ¥ Farmula 13] - kM/m?

Short-tarm maximum defarmatjon [Page 421 4.0 %% < 9.0 9% { Pipematerial: PP} - DK

ECI M LIOn UEIZFIMaen o3 =1 [4]y LM & 1 1 SCOLE
. . N Calculated max. buckling
Calculated ring stiffoess (kN/m '} 5.33 pressure (kN/m?) 57z2.01
Calculated tangent medulus (kN/m?) 2680, 50 Daslgn nad (kN/m?) 98,32
. Design Buckling pressure
Reduction factor beta 0.B5 (kN m?} 485,30
Buckling loagd comblinatlan 2.1 - gy (Foarmula 20 kN/m?2 89.33 < Auckling Ioad combination 2.1 - Gxgy
fFormula 323 455,30 - OK

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



Zadavaci podminky

Pouzité potrubi.
Kryti nad vrcholem poifrubii 15 m
Zatizensi. D 400

SN 10, DN 250

Hiadina spodnf vody. bez vyskytu spodni vody
Dbsypovy material: pisek, Stérkopisek, lomové prosivka 0-8 mm

Stupest zhutndni obsypu 95 %PS

Result

Calculation OK

Glven values
Pipe type
Soil type Zand
Sarety class Mormal
Partlal coafflclent - safaty class 237

Max. nepzative pressura in plpa (kPFa)
Installatlon bypa

Badding fbadding layer

Traffic foad

Soil cover above pipe top {m) = H

Relative density - below ground-water level
{kN/m?})

Calculatad dlamater of pipe (mm)

Average strass from traffic laad [gbem) kN /m?

Load factor © regarding the stiffness ratio of pipa
te Backfllling matadal {appliad}

Characteristic traffic ioad qtk kN/m=2 [Formula 9}

Additional sail cover for determination of soil
modulus £ whan Influcenced by haavy road
traffic load {Table 2.8}

delta H facter dependent on typa of road traffle
load

Tangent modulus of backfill above ground-watar
Ewa {Formuta 11} - kN/m?

Secant modulus of backfill above ground-watar
Epg {Farmula 12 - kN /m?

Compresslon class
Murmal = 95% 5P

MNormal brench and
narrmal up ke high
compaction

Merrmal levelling layer

Heawy traffle [oad

1.50

30.25

1.37

4355

2831

Pipe dimension (mm}) 250
Contral clazs Marmal
Partlal coefflcient - control

class 1.50
Installation factor 94 1.0 9%
Bedding factor % ;00
Max. negativa prassure In o000

pipe (kPa)

Bistance from ground level
ko ground-water level (m) =5.00
Hw

Relative density - ahove

ground-watear level i{ltl'«l,|Fm3:|2{:"|:H:|
Pipe ring stiffness 16.00
Short-term deformation 0.4 5
from varlable load (traffic)
Short-tarm defarmation 0.4 9
from permanent lead (sail) ™
Daformatlen fram 1.0 B
installation [Table Z.9) '
Average deformation 1.8 %
Short-term maximum
dafarmatlon [Page 3421 LA
Leng-term deformakian 1.3 5
fram load (formula 158) '
Lang-term max. 4.6

deformation {Formula 153%



Reductlan factar far ground-water influence op

sall E-modull {formula 13) 1.3
Tangent modulus af backfill below graund-water a410
Ews {Formula 11 x Formula 13} - kN/m?

Secant moduiuz af backflil balow ground-water 5473

E:o {Formula 12 x Formula 13} - kN/m?®

Shork-tarm maximum deforimatlan [Page 427 3.5 % < 9.0 % { Plnematerlal: PPY - OK
Load deformation 2.1 Deformation calculation uitimate limit state

z Calculatad max. buckling
Calculatad ring stiffnass (kN /m*) 5 33 pressure {kﬂfmzl 572.01
Calculated tangent modulus [kNfm?) 3715.45 Deslgn load (kN/fm*} 139 32

Dasfgn buckling pressura
Raduckion fackor beta 0.85 KN/ m?) 493,564

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



Zadavaci podminky

PouZité potrubi: SN 10, DN 250

Kryti nad vrcholem potrubic 25 m

Zatidenl D 400

Hiadina spodni vody. 2 m pod drovni terénu

Obsypovy materidl: pissk, Sterkopisek, lomova prosivka 0-8 mm
Stupen zhutnéni ohsypu: 95 %PS

Result
Calculation OK

Gliven values

Pipa bype Flpe dimanslen (mm)} 250
Sall typa Sand
Sataty class Marmal Contral class Mormal
Partial coefficient - safety class 2.27 31:? Enefficient = control 1.50
Max. negative pressure in pipe (kPa) Cempressian class

Marmal = 35% 5P

Marmal trench and
Installation type formal up to high Installation factor %o 1.0 %

campactlan

. . ) - 2.00
Badding/ Bedding layer MNormal levelling layer Bedding factor B4 o,
. Max. negakive pressurs in
Traffic load Heavy traffic load pipe (kPa) .00
Dlstanca from ground laval
Swil 2over akove pipe top{m} =H 2.5 to ground-water level {m] =2.00
Hw
Raelatlve density - helow graund-water leveal 1000 Relative density - above 20100
(kN/m) ' graund-waker feval (KN/maj}<-"
Calculatad dlamater of plpe [mm) 2B0.00 Pipa ring stiffness 10.0¢
oa] combinati i i bility limi
2 Shart-term deformaticn

Avarage strass from trafflc laad {gEkm) kN /m 22.23 fram variable load (iraffic) 0.4 %
Load factor © regarding the stiffness ratio of pipe L.00 Short-term deformatian 1.1 %
to backfilllng matartal {appliad} - from permanent load {soil) ™
Characteristic traffic load qtk kN/m? (Formula 83 22.23 Deformation from 1.0 %

installation {Table 2.9)

additlonal soli cover for determination of soil
modulug E.s when Influcenced by haavy road 1.10 Avarage defarmation 2.5 %
traffic load [(Takle 2.8)

delta H factor dependant on type af road traffic
Ioad

Short=-tarrm miaxirmum
deformation [Paga 42) A5



Tangent modulus of backfill above ground-water 5057
Eia (Formula 11) - kNS m?®

Secant modulus of backfill above ground-water

Ecd (Formula 12) - kN/m? 3284
Reduction factor for ground-water influence on 0.93
siil E=-rnpduli (formuta 133 .
Tangant modulus of backfill below ground-water 4715
Eig (Formula 11 ¥ Formula 137 - kNfm?®

Secant modules of backfill below ground-water 065

E.g [Formula 12 x Formuia 137 - kM/m?

Long-term defermation

Short-terrm maximum defarmation [Page 427 4.5 % < 9.0 % { Pinrematarial: PP) - OK
L i def f 2.1 pef ti iculati itimate Hmit st

Calcuiated ring stiffnessa {kNIm’} 5.3
talculated tangent modulus (kN/m?3} 2080.71
Reduction factor beta 0.52

fram load (formula 16) 2.3 %
Long-term max. 6.1 o
defarmatlan (Formula 153
Coculored e Jueing 5o 1
Daslgn lnad fkN/m*) A0.15
Dasign buckling praszura 45685

(kN/m?}

Pfi dodirzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 250 vyhovi a jeho deformace

nepresiahne hodnotu 4,5 %.



Zadavaci podminky

Pouzité potruby; SN 10, DN 250
Krytf nad vicholem potrubi 3.2 m

ZatiZanf pravozem: D 400

Hiadina spodni vody. 2 m pod Grovni terénu
Obsypovy material: St&rkapisek, lomova drt’ 0-16
Stupen zhuinéni obsypu: 95 %P3

Resuit
Calculation OK

Given values
Pipa typa
Soil type Sand
Safety class Mormal
Partial coefficiant - safaty class 2.27

Compression class

#Max. negative pressure In plpe (kiPal Norral = 959 SP

Mormal trench and

Installation type rarmal up ta high
campaction

Bedding /bedding layer MWormal levelling layver

Traffic load Heavy traffic load

Soil cover above pipe toap {m)} =H 3.20

Relative density - below ground-watar
level {kMN/m?)

Calculated diameter of pipe {mm) 250,00

Average stress from traffic load (qtm)

KMN/m 17.38
Load factor € regarding the stiffness ratio 1.00
of pipe to backfilling material {applied) )
Characteristic traffic load gtk kN/m?32 17.38

{Formula 9%

Plpe dimension (mm}

Control class

Partial coefficient -
control class

Installakion factkor % -

Bedding factor %%

Max. negative pressure
In pipe {kPa)

Distanca from ground
laval te ground-water
level {m} = Hw

Relative denslty - above

ground-water level
{kM/m3)

Plpe ring stiffness

Short-term deformation
from variable load
{traffic)

Short-term deformatlon
from parmanant load
{=oil}

Deformation from
installatlon [(Table 2.9}

250

Mormal

1.50

1.0 %

240

0.00

2.00

20.00

10.00

0.3 %

1.4 %

1.0 %4



Addltlanal sall cover for determination of
soil modulus E. when influcenced by 0.88 Average deformation 2.7 %
heavy road traffic load {Table 2.8}

dalta H factor depandant an type of road 1.0 Short-term maximum 4.7 %
traffic [oad ' deformation (Page 42)
Tangent modulus of backfill above ground- SE93 Long-term deformation 2.6 %
water Ew {Formula 11) - kN/m?* from load (formula 16) '
. Long-term max.
Sacant modulus of backfill above graund-
water Esa (Formula 12) - kN/m? 3700 :gl;urmatlon (Formula 5.4 %
Reduction factor for ground-water .85
influence on seil E-moduli {formula 13) '
Tangent modulus of backfill balow ground-
water Ew (Formuila 11 x Formula 13) - 4E3%
kN fm?
Secant modulus of backfifl below ground-
water E,y {Formula 12 x Formula 13) - 3145
kN fm?
Short-term maxlmum deformation (Page 423 4.7 % « 0.0 % [ Pipematerial: =
el SRR TN T ]l Jelormation i ) A GEENT |G TS H 3
. - 7 Calculated max. buckling
Calculated ring stiffness (kMf/m") 5.33 prassura (kN/m?) G022 56
Caiculated tangent modulus (kM m?) 2135.38 Design load (kNfm?) B7.B%
. Design buckllng
Reduction factor beta 081 pressure (kKN/m>) 486,97
Buckling load combinaticn 2,1 - gq (Formula 203 kN/m? 87.85 < Buckling ioad comhbination
2.1 - Gxg, (Formula 2271 486,97 - DK
Pii dodrzeni zadavacich podminek potrubi SN 10, DN 250

vyhovi a jeho deformace nepresdhne hodnotu 4,7 %.



Zadavaci podminky

Pouzité potrubi SN 10, DN 250
Kryti nad vrcholem potrubl: 0,75 m

ZatiZeni provozem. D 400

Hladina spodni vody: 1,06 m pod Grovni terénu
Dbsypovy material: Stérkopisek, lomovi dif 0-16
Stupeit zhutnéni obsypu 95 %P5

Result
Calculation OK

Given values
Plpe type Pipa dimension (mm] 280
Sqail typa Sand
Safety class Mormal Cantrol class Mormal
Partlal coefficlent - safety class 227 Partial coefficlent - 1.50
control class

Max. negative pressure in pipe {kPa) ﬁg?:ﬁ;?isggqga;:

Merrmal teench and
Installation typa notmal up ta hilgh Installation factor Ya 1.0 %

compackion
Badding/bedding layer Normial levelling layer Bedding factor % 200

[}

Traffic load Heavy traffic load ~ TiaX: hegative pressure |, .,

in pipa {(kPa)

Distance from ground
Soil cover abave pipatap (m) =H 0.75 level to ground-waker  1.06
level {(m] = Hw

Relative density - below ground-water Relative density - above

level (kMN/m?) 16.00 ?l:;:lrl::;;vatar laval 20,00

Calculated diameter of pipe {mm) 250.00 Pipe ring stiffness 10,00

Average stress from traffic load {gtm} Shert-term deformation

3 d1.29 from variable load 1.5 %
KN/m (traffic)
. _ Short-tarm deformation
Load fackor C regarding the stiffness ratlo
of pipe to backfilling material {zpplied) 107 ‘E’;:i'l‘]"“'"‘a““"t load 0.3 %

Characteristlc trafflc load gtk kM m?
(Formula %)

Deformatlon from

81.29 installation {Tahia 2.9)

1.0 %%

Additional seoil cover for detarmination of
s0il modulus Ew when influcenced by 2.28 Average deformation 2.8 %
heavy road trafflc load (Table 2.3)

delta H factor dependent on type of road 1.0 Short-term maximum 4.8 %n



traffic load

Tangent modulus of backfill above ground-

defprmation {Page 42)

Lang-term deformation

water Ew {(Formula 11) - KN/m? 4475 from load {formula 16) *° %
Lang-term max.
Sacant moadulus of hackfill above ground-
water Eq {Formula 12) - kN/m® 2909 g:i;urmatlon {Farmula &5 %
Reduction factor for ground-water 1.71
influence on soil E-modull {formula 13) :
Tangent modulus of hackfill haelow ground-
water Eyy {Formula 11 x Formula 13) - 5395
M/ m® -
Secant modulus of backfill below ground-
water E,q {(Formula 12 x Formula 13} - 3507
kM/m?
Short-term maximum deformation (Pane 42) 4.8 % < 9.0 % [ Ploematerlal: PP - QK
Load deformation 2.1 Deformation calculation ultimate limit state
. _ * Calculated max. buckling
Calculated ring stiffness (kN /m<) 5.33 pressure (kN/m?) 57983
Caleulated tangent modulus (kN/m?) 2380.93 Design load (KMN/m®) 126.858
Reduction factor beta 0.90 Design buckling 466.44

pressure [kN/m?)

Buckling load copmbinaticn 2.1 - gy {Formula 30) kN/m? 136,88 < Buckling load comblnation

Al - Bxae {Formula 22) 466.44 - OK

Pfi dodrzeni zadavacich podminek potrubi

SN 10, DN 250

vyhovi a jeho deformace nepresihne hodnotu 4,8 %.

V téchto ppdminkdch potrubi phsypte nesoudrinym materidlem {piskem nebo lomovou
prosivikou (-4) do trovné 10 cm nad vrchol. Zhyvalici vrstvu o tlousfce cca 25 cm vytvoite
z hrubiiho materiilu frakce 32-63. Takto se vytvoii nad potrubim skladba, kters odola
pojezdim héiné techniky pfi vytvaFeni dal¥lch vrstev vorovky a asfaltového pevrchu.



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: I,5m
Hladina podzemni vody nad vrcholem: 0,5 m
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob ulozZeni 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: oyl =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| 2 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: I,5m
Hladina podzemni vody nad vrcholem: 0,5 m
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob ulozZeni 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: oyl =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| 2 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: I,5m
Hladina podzemni vody nad vrcholem: I,5m
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob ulozZeni 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

Posouzeni

'Napéti:

Vrchol trubky - vn&jsi povrch: |oye| = [-3,72| MPa = 640y = 8,5 MPa VYHOVUJE
Vrchol trubky - vnitini povrch: |oy;| = |1| MPa < 0O4ov = 8,5 MPa VYHOVUJE
Bok trubky - vnéjsi povrch: lobel =11,53| MPa = 64oy = 8,5 MPa VYHOVUJE
Bok trubky - vnitini povrch: oyl =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: Arrit = 16,93| 2 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 ulozZeni 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

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: Arit = 15,61 2 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 ulozZeni 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

o] O

1,2

< >
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 - vnitfni povrch:  |op;| = |-1,66]| MPa = o640y = 8,5 MPa VYHOVUJE
Pata trubky - vné&jsi povrch: lop.e| = |-4,02] MPa < Giov = 8,5 MPa VYHOVUJE
Pata trubky - vnitfni povrch:  |op;| = |1,1| MPa < Giov = 8,5 MPa VYHOVUJE
Deformace: 0=11,16| % < Jdov =6 % VYHOVUJE
Ztrata stability: Akrit = [18,36] Z Adov =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: 2,5m
Hladina podzemni vody nad vrcholem: Om
Sitka vykopu: 1,2m
Uhel sklonu vykopu: 90°
Zpusob pokladky: Pokladka do otevieného vykopu
Zpusob ulozZeni 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: 1.2.2019

Usti nad Orlici - Perla 01
M Projekt CZ, s.r.0.

Zemni profil

A
Lr}r-
o
....................... Y
w| O
1,2
< >
Posouzeni
Napéti:
Vrchol trubky - vnéjsi povrch: |oye| = [-2,83]| MPa = 640y = 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 = 640y = 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 - vnitini povrch:  |op;| =10,92] MPa < Gdov = 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
oficialni statické posouzeni provedené autorizovanym statikem. 2/2



ZEBROVANE POTRUBI
PP D335/DN300
SN10, SN16



Zadavaci podminky

Pou#ité potrubl: SN 10, DN 300

Kryif nad vreholem potrubi: 0.8 m

Zalizeni provezem: D 400

Hladina spadni vody. 0,7 m pod Orovni terénu
Obsypovy materidl: 5térkopisek, fomova prosivka 0-8 mm
Stuped zhutnéni obsypir. 95 %P5

Result
Calculation OK

Given values
Plpe type Plpe dimenslon (mm] 335
Scil typa Sand
Safety class Marmal Control class tamal
Partial coafficient - safety class 2.27 Partial coefficient - 1.50

contral class

Campression class

Max. negative prassure in pipa {kPa) Normal > G5% Sp

Marrmal trench and
Installation type narrmal up ta kigh Installatlon factor %% 1.0 9%
compactian

Bedding/bedding layar Marmal levalling layver Bedding factor 9% Eﬁ;m
Traffic load Heavy traffic foad % negative pressure  ,,

in pipe (kPfa)

Distance from ground
Seil cover above pipa top {m) = H .80 level to ground-water  0.70
lewval (m) = Hw

Relative density - below ground-water Relatlve density - above

level (kM fm} 1000 ?m.;r:;rater level 20.00

Calculated diameter of plpe (mm} 335.00 Pipe ring stiffness 10.00

Short-term deformation
81,93 from variabla load 1.6 %
{traffic)

Average stress from traffic load (gim)
kM m?

Short-term deformatlion
1.00 from parmanent Inad 0.4 9%
{soil}

Load factor C regarding the stiffnass ratia
of plpe to backflling material {appliaed)



Characteristic traffic load gtk kN/m?2

(Formula 9] 61.53

Additional soll cover for determination of
soil modulus E;; whan influcenced by 1,34
heavy road traffic load [Tabla 1.8)

deita H factor dependent on type of road

traffic load 1.0

Tangant modulus of backfill ahgve ground-

water Ew (Formula 11) - kN/m? 3777

Secant modulus of backilll above ground-

water Eyy (Formula 13) - kN/m? 2455
Reduction factor for ground-water 0.95
influance on soil E-modull {formula 13) '
Tangent modulus of backfil below ground-
water Ew (Formula 11 x Formula 13) - 3588
kN /m?

Secant modulus of backfill balow ground-
water E.x (Formula 12 x Formula 13) - 23332

kM /m?

Deformation from

installation (Table 2.9y 7 %

Avarage defarmatlon 3.0 %%

Short-term maximum
deformation (Page 42) =0

Long-term defermation 3.0
from load (formula 16y " ™
Lang-term max.
deformatlon (Formula 6.2 %
15}

Short-term maximum deformation [Page 421 5.0 %% < 9.0 % [ Plpematerlal; PRI - QK

Calculated ring stiffnass [kMN/m*) 5.33
Caleulated tangent modulus (kNfm?) 1533.46
Redyction factar beta 079

Buckling load combination 2.1 - g, [Formula 200 kN/m? 98.

Caloulated max. buckling
pressure (kN/m?) 519.22

Design load (kN/m?) 58,08

Design buckling

pressure (kN/m?*) 410.99

09 = Buckling load combinatign

21 - Bxg. (Formuia 223 410,99 - OK

Pft dodrZeni zadavacich podminek potrubi

SN 10, DN 300

vyhovi a jeho deformace nepfesahne hodnotu 5,0%.



Zadavaci podminky

Pouizité potrubs: SN 10, DN 300

Kryif nad vrocholern potrubfi 0,8 m

Zatizenf: D 400

Hiadina spodni vody. 2 m pod Urovni terénu

Obsypovy materiai: étérkopisek, lomova prosivka 0-8 mm
Stuperi zhutnéni obsypu: 95 %PS

Result
Calculation OK

Given values
Plpe typea . Pipa dimenskon {mm) 335
Soil type Sand
Safety class MNeormal Control class Mormal
. . Partial coefficient -
Partial coefficiant - safety class 2.27 contral class .50
| Compression class
Max. negative pressure Ih plpe {kPa) Mormal = 505 5
Mormal trench and
Installation type normal up to high Instaflation factor % 1.0 %
compacthon
Bedding fbedding layer Wormad levelling layer Beddlng factor %a ;;m:l
Traffic load Heavy traffic load | ax- negative pressure , .

in pipe (kPa)

Distance from ground
Soil cover ahove pipe top (m)] = H 0.80 level to ground-water  2.00
level {fm} = Hw

Relative density - below ground-water Relative density - above

level (KN, rm3) 10.04 ?;:ll}rl:?;ratar laveal 20.00

Calculated dlameter of pipe (mm) 315.0Q0 Plpe ring stiffness 10.040

Short-term deformation
A L I traffic load
k;?f:::?e stress from traffic load (qtm) €1.93 from variable load 1.0 %

[(traffic)

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

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



Characteristic traffic load qtk kN/m? 61.93 befarmatlen from

(Formula 3) instalfation {Table 2.9} 1.0 %

Additional soil cover for detearmination of
soll modulus Ex when Influcenced by 1.54 Averagse 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) hd2

Tangent moadulus of backflll above ground- 3177 Long-term daformation >0 %

water Eyy (Formula 11) - kN/m? from load (formula 156} '
Long-term max.

Secant modulus of backfill ahowa ground- _

water E.q (Formula 12 - kN/m? 2455 :Efjurrnatmn (Formula 560

Reduction factor for ground-water 160

influenee on soil E-moduli (formula 13)

Tangent modulus of backfill below ground-

water By (Formula 11 x Formula 13} - &043
kMN/m?

Secant modulus of backfill below ground-
water E.q (Formula 12 x Formula 13} - 3923
kN/m?

Short-term maximum deformation {Page 42) 4.3 % < 9.0 % { Pipemateral: PP) - QK

Dag deiormation <4 VEIOrmasion calciiation Witimate Hmit stasg
- . 2 Calculated max. buckling
Calculated ring stiffnesa {kN/m=*) 533 prassura (kN/m?) 332.71
Calculated tangent modulus [kKN/m*] 266688 Deslgn load {kN/m?*) 120.51
Reduction factor beta 0.83 Design buckling 443.17

prassura [kM/ m’}

dd B Ll
2.1 ~ Bugp, (Formula 22} 443.17 - OK

Pii dodrzeni zadavacich podminek potrubi . 5N 10, DN 300
vvhovi a jeho deformace nepiesahne hodnotu 4,3%.

¥ Useku s takto malym krytim doporuéujeme, potrubi obsypat nesoudrfnym materidlem
{piskem nebo lomovou praslvkou 0-4) do drovné 10 cm nad vrchol. Dal3i vrstvu o tlouitce 20
tm wytvorte z hrubsiho materialu frakee 0-32 nebo jesté hrubZiho. Takto se wytvoFi nad
potrubim skladba, ktera adold pojezdim béiné techniky.



Zadavaci podminky

Pouzité potrubi SN 10, DN 300
Kryti nad vrcholem potrubf, 20m

Zatizeni. D 400

Hiadima spodnf vody. bez vyskytu spodni vody

Obsypovy materiafl: pisek, dtérkopisek, lomovd prosivka 0-8 mm

Stupert zhutnéni obsypu. 85 %P5

Rssult
Calculation OK

Glyen values
Pipe type
Spoil type Sand
Safety class Merrmal
Fartlal coefficient - safety class 227

Compreesion class

Max. negative pressura In pipa (kPa) Narmal > G5% Sp

Marmal trench and

En=stzllatlon typa normal up to high
compaction

Bedding fbedding layar Marmal levelling layer

Traffic load Heawy traftic load

5oil cover abova plpa top {m} =H 2.08

Relafive density - below ground-water levai 10,00
(kM/ima} '

Calculated diameter of pipe (mm) 335,00

Average stress from traffic load {gtm) kN/m?® 24,84

Laad factar € regarding the stiffness ratio of pipe
to backfliling material {applled}

Characteristic traffic load qtk kN/m? [Formula 9) 24.64

Additional soi! covar for detarminatian of sail
modulus Exy when influcenced by heavy road 1.13
traffic Ivad {Takle 2.8}

delta H facior dependent on bype of road trafflc

load La

Tangent modulus of backfill above ground-water 45646

Flpe dimansicon {mm) 300
Control class Marrnal
Partial coefficient - contral 150
class )
Installatlon factor e 1.0 8%
Bedding facter % ?ﬁf’”
Max. nagativa pressure in 0.6

pipa [kPa)
Digtanca fram ground fevel
to ground-water level {m) =5.00

Hws

Relative densify - above

ground-watar leval (kN/m2) 20.00
Pipea ring stiffness 10,00
bility limit stz
Shert-tarm daformation 03
from variabla load [trafflc] u
Shart-tarm daformation 06
from permanent load (soll}] ™
Deformatlon frem 1.0 %
installation (Table 2.9)] '
Average deformation 199
Shart-term maximum
deformatlon (Page 42% A9 %%
Long-tarm deformation 1.4 %



Ews {Formula 11} - kN/m?®

Secant modulus of backflll above ground -water
E:a {Formula 12) - kN/fm?

Reduction factor for ground-water Influance an
5011 E-moduli {fermula 13)

Tangent modulus of backfill below grouad-water
Ew {Formuia 11 x Formula 13) - kN/m?

Secant modulus of backfill baelow graound ~water
E:a {Formula 12 x Fermulz 13) - kN/m?

3020

1.&0

433

4831

from laad {farmula 16)

Lang-term max.

Short-term maximum defarmation {Page 423 3.9 % < 9.0 % ( Pipematerial: PP} - QK
Load daf lon 2.1 Daf . lculati | limi

Calculated Hng stiffness (kN /m™)
Calcplated tangent meduius {kN/m*}

Raductlen factor bata

5,33

3280.17

D85

deformation (Farmula 15) +2 %
Calewlated max. huckling

pressure {kNfm?*) 539073
beslgn lnad (kN /m) 132.04
Design buckling pressure 504,12

{kN/m?}

pad cambination 2.1 - Bxqgy

Pri 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 potrubt: SN 10, DN 300
Kryti nad vrcholem pofrubi. 20m

Zatizeni. D 400

Hiadina spadni vody: 0,7 m pod tUrovni terénu

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

Stupedi zhutnénf absypur 95 %PS

Result
Calculation OK

Given values
Plpe typa
Sail typa Sand
Safaty class Hormal
Partial coefficient - safebty class .27

Campresslon class

Max. negaltive pressura in pipe (kFa) Mormal > S5% 5P

Mormal trench and

Installation iype rerrmal up to hilgh

coempaction
Eedding/badding layer Mormal [evelling layer
Traffic lead Heavy traffic Inad
Soil cover aiove pipe kop (m} = H Z,00

Ralativa density - halow grapnd -wakar leveal

Pipe dimeanslon (mm} S00
Cantral class Narmal
Partial coefficiant - centrol L.50
class )
Installation facher %% 1.0 %
Bedding fackor %o fl;m

Max. negative pressure in .00
pipe [kPa) .

Distance from ground lavel
tor grewnd-waber {eval (m) =0.740
Hw

Relative density - above

ground-water lavel {I{N,.Fr|'|5‘}2n"'-‘|"-‘I

Pipe ring stiffnass 10.00

(kM M) 16,04
Caleulatad dlametar of plpa (mm} 33500
Avarage stress from trafflc lead (qtm) kM/m® 24,64

Load factor € repgarding the stiffness ratio of pipe
ta hackfllling matarial {appliad)

Characteristic traffic load qtk kM/m? {Formula 3) 24.64

Additianal sall cavar far determination of safl
madulus E, when influcencad by heavy road 1.13
trafiTc load {Table 2.8)

dalta H factor dependant on type of road traMlc

load Lo

Tangent modulus of backfill above grownd-water 4640

Shaort-term deformation

from variable load {traffic) 0.6 %
Short-term deformation 1.1 %
fram permanank inad {seil)

Deformation from L3 %
Inskallatlen (Tabla 2.9} )

Avarage defarmatlan 2.7 %
Shart-term maximum 4.7 Uk

deformation [Page 423

Long-term deformation 2.0 %



Ewa (Formula 11) - kN/m?

Secant rmodulus of backfill above ground-waber %030
Eua {Fermula 12) - kN/m?

Raduction factar for graund-water influence on 0,74
sall E-modull (formula 13} '
Tangent modulus of backflll balow greund -waker 3435
Ew {Formuia 11 x Formula 13} - kN/m?

Secant modulus of backflll belew graund-watar

E.c {Formula 12 x Formula 13) - kN/m? 2235

from load {formula 16)

Long-term max.
deformation (Formula 15)

Short-tarm maximum deformation (Paqe 43) 4.7 % < 9.0 9 [ Pipematarcial; PP - QK

Laad daf tion 2.1 Def 4 iculation ultimate limit stat

Caleulated ring stiffness (kNSm?) 5.33

Calculated tangent modulus (kN /m?) 1517.08

Reduction factor bets nal
Euckling load comblnation 2.1 - a. m? 74.

Calculated max. buckling
prassura {kN/fm}

Desigm load {kN/m%)

Design buckling pressure
(kN/m?}

< Buckling | mibin

6.5

0B 23

¥3.681

408,894

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

nepfesahne hodnotu 4,7 %.



Zadavaci podminky

FPouZlté potrubi;

Zatl¥enf O 400

SN 10, DN 300
Kryti nad vreholem pofrubic 20 m

Hiadina spoadni vody, 1 m pod Grovni terénu
Obsypovy material: pisek, stérkopisek, lomova prosivka 0-8 mm

Stuped zhutnéni obsypu, 95 %P3

Rezult

Calculation OK

Pipe designatlen Upanor Ulkra Rib 2 sewer system

Homepage: wwanupoanor.di

Calculations of this program shall always be subject to an eagineerlng examinakien prior to use. Upanor
Af5 and the program designers undartake no responsibility of whatsocevar nature for acrors or datects
arlsing as a rasult of the use of the program.

Plpe typa

Soif type
Safety class

Partial coefficient - safaty class

Max. nagatlva prassura in pipe (kPa)

In=stallatlan typea

Beddingfbedding !'ayar

Traffic load

Soil cover above pipe top (m) = H

Relative density - below ground-water lavel

(kNfm3]

Calculated diameter of pipe (mm}

Hiven velugs

Sand
Marrmal
2.27

Compression class
Narmal = 95%; Sp

Hormal treach and
normal up ke high
compaction

Normzl levelling layer

Heawy trafflc load

2.00

Plpa dimansion {rmm} Jis

Control class Mormal

Partial coefficient - control clags 1.50

Average stress from traffic lead (qtm) kN/m® 24.64

Load factor € regarding the stiffness ratio of

pipe to backfilling material {appliad}

Characteristic trafflc load qtk kN /m= {Farmula

)

Additional soil cover for detearmination of sail

1.00

24.64

madulus E;y when influcenced by heavy road 1.13

traffic load [(Table 2.8)

deita H factor dependent on type of road

1.0

Installatlon factar %% 1.0 %
Bedding factor % 2.00 %
Max. nagative pressure in pipe 0.a0
{kPa} "
Distance from ground lavel ko 1.00
ground-water level (m] = Hw '
Relative denslty - abave :g|rr|.1ur|u:|-2'::I e
wakar level (kN/m?) '
Pipe ring siiffmess 2.00
Shore-tarm deformation from 0.6 U
variable load [traffic) '
Shaert-term daformation from 1.0 %
permaneat load {sail) '
Deformatlan from Installation 1.0 %
[Table 2.9) '
Average deformation 2.6 %
Shart-term maximum 4.6 %0



traffic load

Tangent modulus af backffll above graund-

water Ex (Formula 11) - kN/m? 4646
Secant modulus of backfil! abova graund- 3020
wabar Eyy (Formula 12) - kN/m?

Reduction factor for ground-watear influgnca 0.80
on soll E-moduli {formula 13) '
TFangent modulus of backhll below ground - 3716
watar Eyy {(Farmula 11 x Formula 13) - kN/m?
Secant rmodulus of backfill below ground- , 2418

water E,y (Formula 12 x Formula 13) - kN/m

daformation [Page 32)

Long-term deformation from
load {Farmula 1&]

Loeng-term max. deformation
{Farmula 15}

Oh < 9.0 % [ Plpsmaterial: PP} - OK

Load def ion 2 I ; | | i i

hart-
Calewlated rino stiffness (kM/m™) 5.33
Calculated tangent modulus (ki /m*) 1640.09
Readucticn facter Heta d.B1

Calculated max. buckling
pressure [kN/m®)

Design load (kN/fm?)

Design buckling pressura
(kM fm?)

2.4 9

A3 %

54842

il

449.12

Buckling tead combination 2.1 - qy {Fermula 201 kN/m? 73.61 < Bucklina lgad combination 3.1 - Bxae

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; SN 10, DN 300

Kryti nad vrcholem potrubf 2,0 m
Zatizeni. D 400

Hiadina spodnf vody. 1.6 m pod urovni terénu
Obsypovy material: pisek, dtérkopisek, lomové prosivka 0-8 mm

Stuperft zhutnénl obsypu, 95 %P3

Result

Calculation OK

Pipa typa
Soil bypa

Safaty class

Partial coefficient - safety class

Max, negative pressure in pipe (kPa)

Installation type

Bedding fbedding layer

Trafflc load

Sall cavear ahava pipe top {(m} = H

Ralative danslty - halow graund-wataer leyvel
{kH/m?}

Calculated diameter of plpa {mm]

Given values

Sand

Mormal
227

Compression class
mgrmal = 95Y% SP

Marrmal trench and
normal up to high
compaction

Marmal leveillng layer

Heawy trafflc load

2.00

10.00

A15.00

Pipe dimension {mm) 315
Cantrol class Mearmnai
Partial gcoafficiant - contral 1.50
class '
Installation factor %% 1.0 %%
Beddlng factor % &ﬁ;ﬂﬂ

Max. negalive pressure in .06
pipe [kPa) :

Distance from ground levet
ta graund-watar levaf (m} =1.60
Hw

Relative density - ahowva

around-water level II:IrJ«Lnfm3}.i2|:|":':”:|I

Pipe ring stiffness 10,00

Load combination 1.1 Deformation calculation serviceability limit state

Average siress from traffic laad fgbm) kN/m?

24,54

Load fackor © regarding the stiffness ratio of pipe 1.00

to hackfllling matacial {appllad}

Charactaristic traffic load gtk kM/m? [(Formula ) 24,64

Additional goill cavar for datermination of soil
moduius B when influcenced by heavy raad

traffie load {Table 2,8)

delts H factor dependent on type of read tratflc

load

1.13

L.

Shart-term deformation

from variable load {(traffic) 0.5 %
Shart-term defarmation 0.5 W
from permanent lead (soil}

Dafarmatlen fram 1.0 %
nstallation (Table 2.9) "

Average deformation 2.5 %
Short-tarm maximum 1.5 0

deformatlan (Page £2)



Tangent moadulus of backhlt above grognd-water 4645 Long-term deformatlan

E. {(Farmula 11] - kN /m?® from load {formula 1&) 2.2 %
Secant maedulus of backfill above ground-water 2020 Long-tarm max. 5.5 9
E.s (Formula 12] - kN/m?® deformation [Formula 15) )

Raductlan factor for ground-water influence on 0.0z
s0il E-moduli (formula 13) '
Tangant modulus af backfill below ground-water 4374
Ew (Formula 21 x Formula 13) - kN/m?

Sacant madulu= of hackflll halow ground-water

E.. (Formula 12 x Formula 13) - kN/m? 2778

Short-tarm maximum deformation (Page 42) 4.5 % < 9,0 % [ Pipemateriali PP) - QK
e i G K

2 Calculated max, buckling
Calculatad ring stiffnass (kN /m*) 533 pressura (kN7 m2) LE&8.67

Calculated tangent modulus (kN /m*) 18E8. 18 Deslgn load (kN/m?) 73.61
Design buclkling pressure
Raductlon factor bata .52 {kN/m?} 4£5.64

Pfi dodrzeni zadavacich podminek a zhutnéni obsypu na 85% PS
potrubi SN 10, DN 300 vyhovi a jeho deformace
nepresahne hodnotu 4,5 %.



Zadavaci podminky

Pou#ité potrubi. SN 10, DN 300

Kryti nad vrcholem polrubi 2 0m

ZatiZeni: D 400

Hiadina spodni vody 2 m pod drovni terénu

Obsypovy material; pisek, &térkopisek, lomova prosivka 3-8 mm
Stuperi zhutnéni ohsypu: 95 %PS

Result
Calculation OK

Qiven vajugs
Pipe type Pipa dimenslon (mm} 315
Sall typa Zand
Safety clazs Marmal Contral class MNormal
Partial coefficient - safaty class 2.27 :;;t;al coefficient - cantrel 1.50
Max. negative pressure in pipe [(kPa) Cempresslon class
Marmal = 95% 5P
Narmal trench and
Inskallation type normal up to high Installation factor %o 1.0 %
compackion
Bedding/bedding layer Mormal levelling layer  Bedding factor %% Eﬁ;ﬂ-ﬂ
Max. negative pressura In
Traffic laad Heawy traffic [oad pipe (kPa} 0.a0
Distance from ground level
Soll covar abave pipe top (m) = H 2,00 ko qround -waker level {(m) =2.00
Hw
Relative danslty - helaw ground-water level 161,00 Ralatlve dansity - abova 30.00
(kMSm3) : ground-water level {(kN/m3)™""
Calculated diameter of pipa {mm} 315.00 Pipe ring stiffness 1¢.00
T Abl
i Shert-term deformation
Average stress from traflc load (qtm) kN/m 2464 from varlable load [Eraffic) 0.5 49
Load fackor © regarding the stiffness ratio of pipe 1.00 Shart-tarm defarmation g a
ko backfilling material {applled) ! from permanent load (solf] '
Charagteristic traffic load qtk kN/m? (Formula 9} 24.64 Deformation from 1.0 %

installation (Takle 2.9}

Additional soil covar far detarmination of soil
modulus Ew when influcenced by heavy road 1.13 Average deformation 2.4 %
traffic laad {Takle 2,3)

delta H factor dependent on typa of road traffic Shart-term maximum

load 1.0 daformatlan (Faga 42} 4.4 %
Tangent rmodulus of backfill above ground-water 4646 Long-tarm deformation 3.1 o4

Eiwr [Formula 11] - kM/m? from load (formula 18)



SeLant modulus of backfill above ground-water

E.q (Farmula 12} - kN, m? an2a
Raduction factor for ground-water influence on 1.00
gall E-madull {farmula 13} :
Tangent madulus of backfill below ground-water 4646
Ews {Farmula 11 ® Fermula 13 - kn/m?

Sacant medulus of backfill below ground-water 2030

E.s (Formula 2 x Farmula 237 - kN/m?

hore-tarm maximum defarmaticn (P F'

Long-tarm max.

Calculated ring stiffmess (kM/m) 5.33
Calculated tangent madulus (kN/m?) 205011
Raduction factor beta 0.83

deformation [Fermuia 153 5.8 %

Calcuiated max. buckling

prassira (KMfm?) 590.73
Design load (kNfm?} 73.61

Design buckling pressure 49867

(kN/m?)

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

nepfesahne hodnotu 4,4 %.



Zadavaci podminky

Pouzité potrubi SN 10, DN 300

Kryti nad vrcholem potrubic 20 m

Zatizeni, D 400

Miladina spodnf vody: 2.5 m pod Urovni terénu

Obsypovy material: pisek, térkopisek, lomova prosivka 0-8 mm
Stupedt zhutnéni obsypu. 95 %P3

Result
Calculation OK

Glven values
Pipe type Pipa dimansion (mm) 315
Soil type Sand
Safety class Marmal Cantrol class MNarmal

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

Comprassion class

Max., negative pressure in pipe (kPa) Normal = G5% Sp

Mormal trench and

Installation type normal up to high Installation factor %o 1.9 %
compackion
. . 2.00
Bedding /hedding layer Nermal levelling layer Badding factor % P
Trafflc load Heavy traffic load Max. negative prassure 0.00

in pipe (kPa)

Distance from ground
Soil covar above pipe top (m) = H 2.00 level to ground-water  2.50
level [m) = Hw

Relative density - below ground-water Relative density - abave

level (kN/m3) 10.040 ?ﬁt;::;;vatﬂrlaval 20,04}

Calculated dlameter of pipe {mm) 31540 Pipe ring stiffness 10.04

Short-term deformation
24.64 from varlable load 0.5 %
(traffic)

Avarage stress from traffic load [gtm)
kMN/m?

Short-term deformation
00 from permanent load 0.8 %
(soll)

Load factoer € regarding the stiffness ratic
of pipe to hackfilling material (applied}

[y

Characteristic traffic load gtk kN/m? 34,64 Deformation from

{ Formula 9) installaticn (Table 2.9) 1.0 %



Agditional soil cover for determination of
501l modulus Ew when influcenced by 1.13 Average deformation 2.3 %
heavy road traffic load (Tahla 2.8)

delta H factor dependent on typa of road 1.0 Short-term maximum
traffic load ) deformation {Pags 423} i Yo
Tangent modulus of backfill above ground- , Long-term deformation |, , ,,
water E.s (Formula 11) - kN/m?* from load (formula 15) ~°
Secant modulus of backfill above ground- 3030 ]&:?E;r;e;t? :1“?:: rmul 56 m
water E;y {Formuia 12} - kM/m? 15) on (Formula :
Raduction factor far ground-water 1.10
influence on sail E-moduli {fermula 13} :
Tangent modulus of backfill below ground-
water Ew {Formula 11 x Formula 13} - 5110
kN/m?*
Secant modulus of backflll below ground-
water E.4 {Formula 12 x Formula 13} - 3322
kN/m®
Short-term maxi j i aterial: PP} - OK
Load def tion 2.1 Def L Iculati itimate limit stat
- - 2 Calculated max. buckling
Calculated ring stiffness {(KN/m®) 5.33 pressure (kN/m?) 500,79
Calculated tangent modulus (kKN;/m™} 2285.12 Deslgn load (kN/m?) B2.04
Reduction factor beta 0.83 Design buckling 492,17

pressura (kN m?®)

2 < Bugklln

- load combination
2.1 - Bxn, (Formula 227 492,17 - OK

Pii dodrzeni zadavacich podminek a zhutnéni obsypu na 95% PS
potrubi SN 10, DN 300 vyhovi a jeho deformace
nepfesahne hodnotu 4,3 %.



Zadavaci podminky

Pouzité potrubi.
Kryti nad vrcholem potrubi: 20 m
Zatizeni: D 400

Hiadina spodnf vody. 3 m

SN 10, DN 300

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

Stupen zhutnénf obsypu, 95 %P5

Basplt

Calculation OK

Given values
Pl type
Sail typa Sand
Safety class Mormal
Partfal caefficlant - 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 - helow ground-water level
(kMfm*}

Calculated dlamater of plpe {mm)

Avarags strass from trafflc oad {gtm) kN /m?

Load factor € regarding the stiffness ratio of plaa
ta backfilling material {applied}

Characteristic traffic Ioad gtk kN/m?2 (Formula 4]

Additional soil cover for determination of soil
modulus Egy whan influcencad by heavy road
traffic load {Table 2.8}

delta H factar depandant on btype af road traffic
load

Tangent modulus of backfill above ground-water
Ews (Formula 11} - KN/m"

Compression cfass
Mammal = 35% SP

Marrmal trench and
narmal up to high
compacticn

Narmal levelling layer

Heawy traffic load

2.00

24,64

1.13

L.

4640

Pipe dimension [nm) 300
Contral class Marmal
Partlal coefficiant - contral 1.50
class )
Installatian factor %% L%
Bedding facter % g;m
Max. negative pressure in ¢.ao

pipe (kPa)

Distance frem ground level
o ground-water level {m} =3.00
Hw

Relative denslty -~ abova

ground-water lavel {kN;m?-]zﬂ‘uu
Pipe ring stiffness 10,00
Shork-term deformation G4 B
fram varlabhle laad {erafflc)
Short-term defarmation 0.8 %
from permanant load {=oll}] '
Daformation fram 1.0 %
installation {Table 2.9} '
Average deformation 2.2 U
Short-terrn maximum
defarmation (Page 42) 220
Long-term deformaticn LE

fram lead {farmula L6)



Secant modulus of Fackhll above ground-water 3020 Long-term max. 54w
E.q (Formula 12) - kN fm?® deformation {Farmula 15) a

Reduction factor for ground-waier influence on

sall E-madull {formula 13) 1.20
Tangant modulus of Fackhll below ground-water 5575
Eiy {(Formula 11 x Farmula 13} - kM/fm?
Sacant madolus of haskfill helow oreund-water 2824
E.s (Formula 12 x Formula 13) - kN/m?
hort-tarm maxi i o 3 tarial: PP) - 0K

leud . . 2 . Calculated max. huckling
Calculatad ring stiffness (kN/m"™) 533 pressura (kN/m) 580,79
Calculated tangent modulus (kN /m?] 2460.13 Design load (kNfm®) 9204
. Deslgn buckllng prassura
Reduction factor &eta 0.84 [kNJ‘mz} 405,19
Ruckling lead combination 2.1 - ay (Formula 20} KN/m? 92,94 < Buckling load combination 2.1 - Gxay

rmula 223 4 19 -

Pri dodrzeni zadavacich podminek a zhutnéni obsypu na 95% P$S
potrubi SN 10, DN 300 vyhovi a jeho deformace
nepfesalne hodnotu 4,2 %.



Zadavaci podminky

PouZitd potrubi: SN 10, DN 300
Kryti nad vreholem potrubi,. 32 m

ZatlZenf provozenr D 400

Hiadina spodnf vody. 2,5 m pod Grovni terénu
(Obsypovy materlal: Stérkopisek, lomovd drf 0-16
Stuperi zhutnénf ohsypir 95 %PS

Ragult

Calculation OK

Given values
Pipe type Pipa dimension (mm) 335
Soll type Sand
Safaty class Narmal Control class Morrmal
Partial coefficient - safety class 2.27 Partial coefficient - 1.50
cantrol class
. . . Comprassion cass
Max. negative pressura in pipe (kPa) Normal > 95% SP
Mormal trench and
Installation type normal up ta kigh Enstallation factor % 1.0 %
compaction
Beddingfbedding layer Mermal levelling layer Badding factor % Eé[m
Traffic laad Heavy traffic load ~ HaX: negatlve pressure o,

in pipa (kPa}

Distanca from ground
Soil cover above plpetop {fm) =H 3.20 lzvel to ground-water  2.90
level (m) = Hw

Relatlve density - below ground-water Relative density - above

level {kN/m?} 10,640 ?lml.;::nd;;uatar laval 20.60

Calculated diameter of pipa (mm) 335.00 Pipe ring stifness 10.00

Average stress from traffic load (gtm) Short-term deformation

3 17.38 from varlable load 0.3 9%
kN /m (traffic)
Short-term deformation
Load factor C regarding the stiffness ratlo
of pipa to hackfilling materlal {appllad] 1.09 :;Tjghperma"mt load 1.3 %
Characteristic traffic load gtk kM /m2 17.38 Deformation from 1.0 %

{Formula 9) installation {Table 2.9)

Additlonal soll cover for determination of 0.37 Avarage deformatian 2.6 %



s0il modulus Ey whan influcenced by
heavy road traffic load {Table 2.8)

delta H factar dependent on type of road

Short-term maximum

tvaffic load 1.0 deformation (Page 42) b83&
Tangent modulus of backfill ahove ground- 56773 Long-term deformation 3.4 9%
watar Ey {Formula 11) - kN/m?® from load {formula 16) .
. Lang-term maa.
Secant madulus of hackfill above ground- _
water E.a {Formula 12) - kN/m? 36EE ggiiormatmn (Formula §&.2%
Reduckion fagtor for ground -water 0.91
influence on sail E-moduli {formula 13) '
Tangent modulus of backfill below ground-
water Ew (Formula 11 x Formula 13] - 5177
kN/m*
Secant modulus of hackfil helow ground-
water Ew {(Formula 12 & Formula 13) - 3385
kM;/m?
Short-term maximum deformation (Page 421 4,5 % < .0 % { Pipematarial: PP) - QK
pad deformation Deformation cs AMATEe I =LAl
z Calculated max. buckling
Cafculated ring stiffness (kN/m=) 5.33 pressure (kN/m?) 623.56
Calculatad tangent modulus (kN/m?) 228458 Design load (kN/m*) 88.17
Design huckling
Reductlon factor beta 0.81 pressura (kN/mZ) 06,93
Burkling load rombination 2.1 - gy (Formula 201 kN/m3 88,17 « Byckling load combination

2.1 - Bx Farmula 22) 50&.

Pfi dodrZeni zadavacich podminek potrubi

SN 10, DN 300

vyhovi a jeho deformace nepfesahne hodnotu 4,6 %.



Zadavaci podminky

PouZité potrubf. SN 10, DN 300
Kryti nad vrcholem pofrubii 3,6 m

Zatizeni provozem: D 400

Hiadina spodni vody: 1,6 m pod Urovni terénu
Obsypovy materidl; Stérkopisek, lomova drt 0-18
Stupern zhutneni obsypir. 95 %P5

Result
Calculation OK

Given values
Pipe type
Soll type Sand
Safety class MNormal
Partial coefflcient - safety class 227

Comprassion class

Max., negative pressure in pipe (kPa) Normal = 5% Sp

MNarmal trensh and

Installation type narmal up to kigh

comp&action
Badding/badding layar Farmal levellling layer
Traffic load Heawy traffic load
Soil cover above pipa top (m) = H 3.60

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

Calculated diameter of pipe {(mm] 335.00

Fipe dimeanslon (mm)

Contral class

Partial coefficlent -
control class

Installation factor oo

Bedding factor %

Max. negative pressura
in pipe (KPa)

Distanca from ground
level to ground-vater
level (m} = Hw

Relative density - above

ground-watar laval
(kN/m?)

Pipe ring stiffness

Average stress from traffic load [(gtm)

kN/m? 14.96
Load factor C regarding the stiffness ratio 1.00
aof pipe to backfilling matevial (applied) '
Characteristic trafflc load gth kN/m= 14.96
(Formula 3) ’
Additional soil cover for determination of 0.75

soll modulus Evyy when influcenced by

Short-term deformaftion
from variable load
(traffic)

Short-term daeformatiocn
from permanent load
(sall}

Pefarmation from
installation {Table 2.9)

Average deformation

335

MNarma

1.50

.00

1.60

204

10.00

0.3 %

1.6 %%

1.0 %

2.0 %



heavy road traffic load (Table 2.8)

dalta H factor depandent on type of road Shart-term maximum
traffic load 1.0 deformation {Page 42} 4.9 %

Tangent modulus of backfill abova growand- Long-term deformatlon

water Ew (Formula 117 - kN/m? =990 from load (formula 15) 2.8 %
Long-term max.
Secant modulus of backflll above ground- .
water Eyy (Formula 12) - kN/m* 3893 ggi;nrmatmn (Formula 6.8 %
Reduction factor for ground-water 0.78
influence on sail E-modull {(formula 13) '
Tangent moadulus of backflll below ground-
water Ey (Formula 11 x Formula 13) - 4659
kN/m?
Secant modulus of backilll below ground-
water E.q {(Formula 12 x Formula 13) - 3028
kM/m?
Short-term maximum deformation [Page 42] 4.9 % < 9.0 % { Ploematerlal; PPFY - OK
: : : af 5 3 ation ultimate limit =tate
: : 2 Caleulated max. buckling
Calculated ring stiffness {kMN/m*) 5.33 pressure (kN/m?) 591.63
Calculated tangent modulus (kN/m?) 205%.89 Design load (kM/m™) 93.02
Reduction factor beta 0.80 Design buckling 471.57

pressure (kN/m?)

Buckling load combination 2.% - a4 (Formula 20) kN/m? 93.02 < Buckling load comblnation
2.1 - 3xg. (Formula 22% 471.57 - OK

Frint

Pfi dodrZeni zadavacich podminek potrubi SN 10, DN 300
vyhovi a jeho deformace nepfesahne hodnotu 4,9 %.



Zadavaci podminky

PouZité potrubfl: SN 10, DN 300
Kryti nad vrcholem potrubi- 3.6 m

ZatiZeni provezent. D 400

Hiadina spodni vody. 1,6 m pod (rovni terénu
Obsypavy materidl: itérkopisek, lomova drt' 0-18
Stupen zhutnéni ohsypu. 90 %PS

Result
Calculation GK

Given vdlues
Pipa typa Pipe dimension {mm} EEL
Sail type Sand
Safety class Mormal Control class Harmal
Partial coefficient - safaty clags 2.27 Partfal coefficient - 1.50

contrel class

Max. negative pressure in pipe (kPa) ED;E')E};EEEEID” class Low
Marmal trench and na

Installation type compaction

Installatlon factor %% 3.0 %

Smoothly levelled and

EBedding/badding layer surface loosend Bedding factor % =00
levelling layer
Tratfic load Heawy traffie laad Max. negative pressure 0.00

in pipe {kPa)

Distance from ground
Soil cover above plpe top {(m} =H 3.60 lavel to ground-water 1.50
level {m] = Hw

Relative dansity - balow ground-water Relative density - abava

level (kN/m?) 10.00 ?;;L;::;;vamr level 20.00

Calculated diametar of pipe (mm) 335.00 Pipa ring stiffnass 10.00

Short-tern: deformatlon
14.96 from variable load 0.4 %
(traffic)

Average stress from traffic load (gtm)
kMN/m

Short-term deformation
1.00 from permanent load 2.0 9%
(soil}

Load factor C regarding the stiffness ratio
af plpe to backfilling material (applied)

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

Deformation from

14.96 installation (Table 2.9)

3.0 %

Addltlonal seil cover for determination of 0.75 Average deformation 5.4 %%



s0il modulus Ey when influcenced by
heavy road traffic load {Table 2.8)

delta H factor depandent on type of road Short-term maxirmum

trafflc laad 1.0 deformation {Page 42} L3 %

Tangent modulus of backflll above agia Long-term defarmation 3.6 %

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

Secant modulus of backfill above ground-

water Ew (Formula 12) - kN /m?> 27638 :;;nrmatinn (Formula 9.8 %

Reduction factor for ground-water 0.78

influence on soil E-modull {formula 13] '

Tangent modulus of backFill halow

ground-water Em [Formula 11 x Formula 3589

13] - kN/m?

Secant modulus of backfill below ground-

water E;y (Formula 12 x Formula 13) - 2153

kNfm?

Short-term maximum deformation {Page 42} 7.4 % < 9.0 % [ Pipematarial;
oag deformation Deformation ca ation ultimate lim .

Calculated max.

Calculated ring stiffness (kN/m?) 0.33 buckling pressura 519,35
(kN/m*)

Calculated tangent modulus {kM/m?) 1583271 Deslgn load (kN/m?) 93.02

Reduction factor beta 0.71 Design huckling 367.12

prassura {kNfm?)

Buckling load combinatien 2.1 - qu {Formula 20} KN/m?® 923,02 < Buckling lnad combination
2.1 - Gxap (Formula 22] 367,12 - QK

Print

Pfi dodrZeni zaddvacich podminek potrubi SN 10, DN 300
vyhovi a jeho deformace nepiesahne hodnotu 7,4 %.



Zadavaci podminky

Pouité potrubi SN 16, DN 300

Krytl nad vreholem poteubf 0,8 m

Zalizeni provozent. D 400

Hiadina spodni vody: 0,7 m pod Urovnl terénu
Obsypovy material: Stérkapisek, lomova prosivika 0-8 mm
Stuven zhutnénfi obsypo, 95 %P5

Result
Calculation OK

Given values

sewer system

Pipe type Pipa dimansion {mm} 335
Sall type Sand
Safety class Narmal Control class Mormal

Partial coefficlent - safety class 227 Partlal coefficlent - 1.50
contral class

Max. negative pressura in pipa (kPa) S%I’Ep;eggﬁhnscéaﬁ
Mormal trench and

Installation typa normal up te high Installation factor % 1.0 o
compaction

Smoathly levelled and

Badding/bedding fayar surface loosend Bedding factar % éﬁ.}ﬂﬂ
lavalling layer
Traffic load Heavy traffic load e negatlve pressure , .,

in pipa {kPa)

Distance from ground
Soil cover above plpe top {m) = H 0.80 level to ground-water .70
level {m] = Hw

Relative dansity - balow ground-water Relative dansity - above

level {kN/m3) 1G.00 ?;:ﬂr;?;;uater level 20,00

Calculated diameter of pipe {mim) 335.00 Pipa ring stiffnass 16.00

Average stress from traffic load {gtm) 61,93 Short-term deformation 1.4 %



kM /fm?

L.oad factor C regarding the stiffness ratio 1.00
of pipe ta backfilling material (applied) '
Characteristic traffic load gtk kN/m?2

{Formula 9] 61.93

Additional soil cover for determination of
s0il modulus €y when influcenced by 1.54
heavy road traffic load (Tabla 2.8}

delta H factor dependent on type of road

traffic load 1.9
Tangent modulus of backfill abova 4446
ground-water Ew [Formula 117 - kN/m?

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

Reduction factor for grouwnd-water 0.95

influence an sail E-moduli {(farmula 13)

Tangent madulus of backfill below
ground-waker Ey (Formula 11 x Formula 4223
13) - kN/m?

Secant modulus of backfill below ground-
water E;q (Formula 12 x Formula 13] - 2745
kM/m?

from variable load
(traffic)

Short-tearm deformation
from permanent load 0.4 %
{s0il}

Deformatian from

installation (Table 2.9 +2 %

Average defarmation 2.7 %

Short-term maximum
deformatlon (Page 42] 27 %
Long-tarm defarmation 2.6 %
from load {formula 16)
Long-term max.
deformatlon (Formula 5.5 %
15}

- i 42} 3.7 %a < 9.0 % [ Pipematarial: PP} - OK

Calculated ring stiffness {kN/m*} 5.33
Calculated tangent modulus {kN/m?) 18563.74
Raduction factar beka 0.54

i mbination 2.1 - Formula 203 kN/m?2

RREE RS ML St

Calculated max.
hucklinzg pressura 563.20
(kN/m*)

Design load {kN/m?Y) 45,09

Design buckling

pressure {kN/m?) 470.66

<

&1 - Bxg, (Formula 22] 470.66 ~ OK

Pfi dodrzeni zadavacich podminek potrubi

SN 16, DN 300

vyhovi a jeho deformace nepfesahne hodnotu 3,7%.



Zadavaci podminky

PouZitd potrubf: SN 16, DN 300
Knyti nad vircholem potrubit 36 m

Zatizeni provozem: D 400

Hiadina spodni vody. 1,6 m pod Grovni terénu
Obsypavy material: 5térkopisek, lomova drt’ 0-16
Stupen zhutnéni obsypr. 90 %PS

Result
Calculation OK

Given values
Pipe type
Sail kype Sand
Safety class Marmal
Fartial coefficient - saffety class 2.27

Max. negative pressure in pipa (kPa) ~ 90% SP

Installation type compaction

Smoocthly levelled and

Bedding/bedding layer surface loosend

levelllng layer
Trafflc load Heawvy traffic load
Soil covar above pipa top (m] = H 3.60

Relafive density - below ground-water 10.00
level (kM /m3) '

Calculated dilameter of pipe (mm) 335.00

Average stress from traffic load [(gtm)

KN/ m? 14 86
Load factor C regarding the stiffness ratio 1.00
of pipa to backfilling material (applied) '
Characterlstlc traffic load gtk kN /m?2 14.95

{Formuia 9]

Compression class Low

Marmal trench and no

Pipa dimension (mm)

Cantrol class

Partial coefficient -
control class

Installation factor %o

Bedding factor %o

Max. negative pressure
in pipa (kPa)

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

Ralative density - above

ground-water laval
(KN/m#*)

Pipa ring stiifness

Short-term deformation
from variable load
(traffic)

Short-term deformation
from permanent load
(soial]

Deformatlon from
installation (Takle 2.9)

335

Marmal

1.50

1.0 %

2.00

0.00

1.60

20,00

1&.00

.4 24

2.0 %

1.0 %



Additinnal sail cover far determination of
soll modulus Eys when influcenced by
heavy road traffic load {Table 2.3]

delta H factor dependent an type of road

traffic load

Tangent moduilus of backfill ahova
graund-water Ew {Formula 11) - kN/m?

Sacant modulus of backfill above ground-

watar Eyy (Formula 12) - kN/m?*

Reduction factor for ground-water
Influence on sofl E-moduli {formula 13)

Tangent modulus of backfill below
ground-water E;y {Formula 11 x Formula

13} - kN/m?

Secant modulus of backfill below ground-
water E.g {Formula 12 x Formula 13] -

kM/m*

0.75

1.0

4514

2768

0.78

ELT

2153

Average deformatign 3.4 %%

Short-term maximum
deformation [Page 42)

A
s
F

LLong-term deformation
fram load (formuta 1G)

Long-term rax.
deformatlon (Formula 7.8 %
15}

Shurt-term maximum deformation {Page 42} 5.4 % < 9.0 % { Pipematarial: PP] - DK

Caleulated ring stiffness (kN/m?®)

Calculated tangent modulus {XKN/m*)

Reducticn factor beta

2.1 - Bxqp (Formu

1583.71

0.77

Pri dodrzeni zadavacich podminek potrubi

la 22) 368,27 - QK

Calculated max.
bucklinzg prassura 519.26
{kN/m"}

Deslgn load (kH/m?%) g93.02

Design huckling

pressure (kN/m?) 398.27

ad combination

SN 16, DN 300

vyhovi a jeho deformace nepresdhne 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 vliastnosti 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)

Pozarmeé technicke vlastnosti

Maximalni prihyb potrubi

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

Jmenovity préimér
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 tifidy 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 maze

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 maze
nove nainstalované
potrubi kratkodobé
zvladnout pfi tes-
tech kompletace a
ténosti potrubi.

Fig. 2506
PFA
16

na poptavku
na poptavku
na poptavku




