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Caiculations according to the ATV-DVWK-A 127 leaflet, third edition, August 2000

Project: ACER Novo Mesto d.o.0.
Client: g. Gajski

Static-No.: 16/24

Date: 12.12.2016

Expert: Ofentavsek Andrej
Telephone: 01 562 10 21

Telefax; 01562 10 27

E-Mail: tehnicna.sluzba@stigma-cs.si

Cev PVC UK SN8 DN200 proizvajalca Stigma-cevni sistemi d.0.0. prenasa cbremenitve Delta V = 0,72

% {Delta Vmax =6 % )!
Delta V je veljaven ob pogojih izgradnje, kateri so bili uporabljeni za izracun.

Entry values:
Safeties

Safety class: A (regular case}

Admissible deflection: 6% (regular case)

Treatment of inner pressure: Full superimposition (ATV A127)
Smaller safeties for compression due to bending: no (ATV A127)

Predeformation type A: Bv.Typea 1,00 %
Local predeformation: v local 0,00 %
Pipe

Description: Solid wall

Exterior diameter: dg 200,0 mm
Wall thickness: s 5,90 mm
Pipe material

Material class: Thermoplast

Density of pipe mat.: 1P 9,50 kN/m?
Transv, contr, value: v 0,38 [1]
E-Modulus, short; Eqy 3.600,00 N/mm?
E-Modulus, long: Exo 1.750,00 N/mm?
Stress limit for tension due to bending, short-term: OBT st 90,00 N/mm?
Stress limit for compression due to bending, short-term: OBC st 90,00 N/mm?
Stress limit for tension due to bending, long-term: OBT,It 50,00 N/mm?
Stress limit for compression due to bending, long-term:  ggct 50,00 N/mm?
Soil

E1: filling: Soil group: G1

Proctor density: Dpri 97,0 %
E20: pipe zone: Soil group: G1

Proctor density: Derz 87,0 %

E3: native soil: Soil group: G2

Proctor density: Derz 97,0 %

E4: beneath trench:

E4=10"E1

Date: 12.12.2016
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Installation

Surcharge condition:
Bedding condition:
Bedding form:
Relative projection:
Bedding angle:

Trench width:
Slope angle:

Load case combination 1

Description:

Cover height:

Soil density:

Additional surface load:

Maximum groundwater level above invert:

Minimum groundwater level above invert;
Internal pressure:
Water filling (e.g. damming channel)

Traffic load:

Load case combination 2

Ad

B1

loose

a 1,00
120°

b 800
B 60,00

[1}

Spot with maximum cover

h 1.200

y 19,60
Pq 0,00
hW.max 0
hW.min 0

P 0,00
no

HLC 60 (Street)

mm
kN/m?
N/mm?

mm
mm
bar

Description: Spot with minimum cover

Cover height: h 1.000 mm

Soil density: ¥ 19,60 KN/m?

Additional surface load: Py 0,00 N/mm?

Maximum groundwater level above invert: M max 0 mm

Minimum groundwater level above invert: P min 0 mm

Internal pressure: P 0,00 bar

Water filling (e.g. damming channel) no

Traffic load: HLC 60 (Street)

Proof for load case combination 1, Short term

Stress proof:

Calc. strain limit, earth and traffic |., bending tension: G rach BZ 20,0 N/mm?

Cale. strain limit, earth and traffic |, bending compress.: G rach,BD 90,0 N/mm?

Tension limit due to bending because of other loads: G 20,82 90,0 N/mm?

Compression limit due to bending because of other loadss 2y 8D 90,0 N/mm?

Interior: Crown Springline Invert

Stress because of earth and traffic loads: 1,793 -1,272 3,004 N/mm?
Stress because of other loads: 0,036 -0,042 0,048 N/mm?
Safety: 49,23 29,49 [1]
Safety: 68,48 11
Exterior: Crown Springline Invert

Stress because of earth and traffic [0ads: gy qngna -3.05 -0,53 -4,31 N/mm?
Stress because of other loads: -0,03 0,04 -0,05 N/mm?
Safety: - (1]
Safety: 29,18 182,66 20,66 1]
Date: 12.12.2016 Project: ACER Novo Mesto d.o.0. Page: 2
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Required safety tension due to bending:

req ygr 2,50
Required safety compression due to bending:

req yac 2,50
The determined stress safeties are larger than the required safeties.

Deflection proof:

Calculation mode:

[1
(1]

linear

Ratio: H(Arag-Tm?) 0,00031 [1]
Ratio: /(Arag-Tm®)q 0,00037  [1]

dy h an”
Resulting deflection coefficient: c'y -(,0893 0,0833 0,0640 [1]
Vertical diameter change: Ady 1,2 mm
Horizontal diameter change: Ady 0,9 mm
Relative vertical deflection: Sy 0.63 %
Admissible deflection: adm d, 6.00 %
The determined deflection is smaller than the admissible deflection.
Stability proof (linear):
Vertical total load Qy 54,330 kN/m?
Reduction factor for earth-/traffic load: Kvz 0,87 [1]
Critical buckling load (earth-/traffic load): crit g, 1,669 N/mm
The buckling proof for water pressure is omitted, as neither groundwater nor depression is present.
Safety against buckling: Ybuckl 28,70 (1]
Required buckling safety: req youci 2,00 1]
The determined buckling safeties are larger than the required safeties.
Non linear stability proof:
- omitted -
Proof for load case combination 2, Short term
Stress proof:
Calc. strain limit, earth and traffic I., bending tension: O rech,BZ 90,0 N/mm?
Calc. strain limit, earth and traffic |., bending compress.: o rechgp 90,0 N/mm?2
Tension limit due to bending because of other loads: O 2u.8Z 90,0 N/mm?
Compression limit due to bending because of other loadss ,u s 80,0 N/mm?
Interior: Crown Springline Invert
Stress because of earth and traffic loads: oq.ghghts 2,029 -1,357 3,295 N/mm?
Stress because of other loads: Sionsi] 0,036 -0,042 0,048 N/mm?
Safety: YBTI 43,60 =55 26,92 [1]
Safety: YEBCi 64,32 [1]
Exterior: Crown Springline Invert
Stress because of earth and traffic loads: Sqvghghta 3,31 -0,53 -4,63 N/mm?
Stress because of other loads: Osonsta -0, 0,04 -0,05 N/mm?
Safety: YBTe = == == (1]
Safety: YBCo 26,89 183,83 19,25 [1]
Required safety tension due to bending: req yar 2,50 (11
Required safety compression due to bending: req yec 2,50 [1]
The determined stress safeties are larger than the required safeties.
Date: 12.12.2018 Project: ACER Novo Mesto d.c.0. Page: 3
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Deflection proof:

Calculation mode: linear
Ratio: 1/(Arag-Tm?) 0,00031 [1]
Ratio: 1/(Arag-rm?)-kq 0,00037 [1]
Qv Gn an"
Resulting deflection coefficient: ¢y -0,0893 0,0833 0,0640 [1)
Vertical diameter change: Ady 1,3 mm
Horizontal diameter change: Adh 1,0 mm
Relative vertical deflection: Sy 0,68 %
Admissible deflection: adm d, 6,00 %
The determined deflection is smaller than the admissible deflection.
Stability proof (linear):
Vertical total load Oy 56,769 kN/m?
Reduction factor for earth-/traffic load: Ky2 0,87 {1]
Critical buckling load (earth-/traffic load): crit q, 1,559 N/mm
The buckling proof for water pressure is omitted, as neither groundwater nor depression is present.
Safety against buckling: Yhuckl 27,47 1)
Required buckling safety: req youck 2,00 {1
The determined buckling safeties are iarger than the required safeties.
Non linear stability proof;
- omitted -
Date: 12.12.2016 Project: AGER Novo Mesto d.o.o. Page: 4
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Proof for load case combination 1, Long term

Stress proof:

Calc. strain limit, earth and traffic |., bending tension: O rech,B2 74,5 N/mm?

Calc. strain limit, earth and traffic I., bending compress.: O rech,BD 74,5 N/mm?

Tension limit due to bending because of other loads: O zul,BZ 50,0 N/mm?

Compression limit due to bending because of other loadss upp 50,0 N/mm?

Interior: Crown Springline Invert

Stress because of earth and traffic loads:  oqugngtei 1,499 -0,960 2,701 N/mm?
Stress because of other loads: Geonst, 0,036 -0,042 0,048 N/mm?
Safety: YBTH 48,01 26,87 [1]
Safety: YBGi - 72,86 1]
Exterior: Crown Springline Invert

Stress because of earth and traffic loads: gy gngna 2,78 -0,82 -4,02 N/mm?
Stress because of other loads: Osonsta  -0,03 0,04 -0,05 N/mm?
Safety: vere - [1]
Safety: YBCe 26,36 98,00 18,20 [1]
Required safety tension due to bending: req yar 2,50 [11

Required safety compression due to bending: req yec 2,50 [1]

The determined stress safeties are larger than the required safeties.

Deflection proof:

Calculation mode: linear
Ratig; V(Arag-Tm?) 0,00031 [1]
Ratio: IH{AraaTm?)eg  0,00037 [1]
Qv h an”
Resulting deflection coefficient: c% -0,0893 0,0833 0,0640 [1]
Vertical diameter change: Ady 1.3 mm
Horizontal diameter change: Adp 0,9 mim
Relative vertical deflection: &y 0,67 %
Admissible deflection: admd, 8,00 %

The determined deflection is smaller than the admissible deflection.

tability proof (linear):

Vertical total load Qv 53,911 kN/m?
Reduction factor for earth-ftraffic load: Ky2 0,87 [1]

Critical buckling load (earth-/traffic load): crit qy 1,387 N/mm

The buckling proof for water pressure is omitted, as neither groundwater nor depression is present.
Safety against buckling: Ybugkl 25,92 [1]

Required buckling safety: req youcki 2,00 1]

The determined buckling safeties are larger than the required safeties.

Non linear stability proof:
~ omitted -

Date: 12.12.2018 Project: ACER Novo Mesto d.o.o. Page: 5
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Proof for load case combinatlon 2, Long term

Stress proof;

Calc. strain limit, earth and traffic 1., bending tension: O rech B2 77.4 N/mm?
Calc. strain limit, earth and traffic 1., bending compress.: O rech,BD 774 N/mm?
Tension limit due to bending because of other loads: g 557 50,0 N/mm?
Compression limit due to bending because of other loadss 2y ap 50,0 N/mm?
Interior: Crown Springline Invert
Stress because of earth and traffic loads:  oquqngny 1,772 -1,081 3,032  N/mm?
Stress because of other loads: Osonst,i 0.036 -0,042 0,048 N/mm?
Safety: YBTI 42,33 e 24,90 [1 ]
Safety: YBCI _— 67,47 s [1 ]
Exterior: Crown Springline Invert
Stress because of earth and traffic loads:  oqughqha -3.08 -0,78 -4,38 N/mm?
Stress because of other loads:; Osonsta  -0,03 0,04 -0,05 N/mm?
Safety: YBTe st - Sy [1]
Safety: YBCe 24,73 106,71 17,36 [1]
Required safety tension due to bending: req ysr 2,50 1]
Required safety compression due to bending: red yac 2,50 [1]
The determined stress safeties are larger than the required safeties.
Deflection proof:
Calculation mode: linear
Ratio: (A agtm?) 0,00031 [1]
Ratio: (AragTm?)q  0,00037 [1]

dy an gn*
Resulting deflection coefficient: oty -0,0893 0,0833 0,0640 [1]
Vertical diameter change: Ady 1,4 mm
Horizontal diameter change: Ady 1,0 mm
Relative vertical deflection: Sy 0,72 %
Admissible deflection: adm d, 6,00 %

The determined deflection is smaller than the admissible deflection.

Stability proof (linear):

Vertical total load Qv 56,491 kN/m?
Reduction factor for earth-Atraffic load: Ky2 0,87 1]

Critical buckling load (earth-/traffic load): crit gy 1,428 N/mm

The buckling proof for water pressure is omitted, as neither groundwater nor depression is present.
Safety against buckling: Ybuck! 25,28 1]

Required buckling safety: req youekl 2,00 [1]

The determined buckling safeties are larger than the required safeties.

Non linear stability proof:

- omitted -
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