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PRILOGA 1B - NASLOVNA STRAN NACRTA

OSNOVNI PODATKI O GRADNI

naziv gradnje

KAMNITA ZLOZBA NAD CESTO LC 440541

kratek opis gradnje

Ob rekonstrukciji lokalne ceste LC 440541 je potreben nov oporni ukrep —

kamnita zlozba..

Seznam objekiov,
ureditev povrsin in

komunalnih naprav

z navedbo vrste

gradnje.

vrste gradnje novogradnja - novozgrajen objekt

Oznaditi vse

ustrezne vrsle novogradnja - prizidava

gradnje
rekonstrukcija
sprememba namembnosti
odstranitev

DOKUMENTACIJA

vrsta

dokumnentacije Pzl

Stevilka projekla CE 57/3122C

sprememba dokumentacije

PODATKI O

NACRTU

strokovno podrogje

e 2- GRADBENISTVO
Stevilka nacria NK 82.2/4/22

dalum izdelave 22.4.2022

PODATKI O IZDELOVALCU NACRTA

ime in priimek
poobla$¢enega
arhilekla,
pooblascéenega
inZenirja

Vid Stukovnik, dipl.inZ.grad.
P, ¥

identifikacijska
Stevilka

IZS Pl G4619 / >

podpis
poobladenega
arhitekla,
pooblaséenega
InZenirja

Fd

VID 8TUKOVNIK
dipl.inZ.grad.
128 Pl G-4619

PODATKI O PROJEKTANTUY

/J‘\,

projektant (naziv
druzbe)

GHC-P

naslov

Pristova 8, 3204 Dobma

vodja projekta

Vid Stukovnik, dipl.inZ.grad.

identifikacijska
Stevilka

IZS Pl G-4619 /

podpis vodje
projekta

/

D STUKOVNIK
ipl.inZ.grad.
128 Pl G-4619

——m

odgovoma oseba
projeklanta

\ Vid ﬁuhavwzgmd._l
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2.2.1 | NASLOVNA STRAN S KLJUCNIMI PODATKI O NACRTU

2 NACRT S PODROCJA GRADBENISTVA
2.2 NAGRT KAMNITE ZLOZBE

INVESTITOR:
Obcina Makole, Makole 35, 2321 Makole

OBJEKT:
kamnita zlozba

VRSTA PROJEKTNE DOKUMENTACIJE IN NJENA STEVILKA
PZl, st. CE 57/3/22C

ZA GRADNJO:
novogradnja

PROJEKTANT:
GHC-Projekt, Projektiranje in inZzeniring d.o.o., Pristova 8, 3204 Dobrna

VODJA NACRTA / POOBLASCENI INZENIR:
Vid Stukovnik, dipl.inz.grad.. IZS Pl G-4619

STEVILKA NACRTA IN 1ZVODA, KRAJ IN DATUM IZDELAVE NACRTA:
NK 82.2/4/22, Dobrna, april 2022
123

3 VODJA PROJEKTA:
Vid Stukovnik, dipl.inz.grad.. IZS Pl G-4619
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2.2.2 | KAZALO VSEBINE NACRTA

PZI, §t. nacrta : NK 82.2/4/22

Nacrt s podrocja gradbenistva, 2.1 Nacrt kamnite zlozbe

S SPLOSNI DEL

2.2.1 |S.1 Naslovna stran s klju¢nimi podatki o nacrtu

2.2.2 |S.3.2 Kazalo vsebine nacrta — ta stran

T TEHNICNI DEL

2.2.4 |T.1.1. Tehni¢no porotilo

2.2.5 |T.2.1. Stati¢ni izratuni in dimenzioniranje

2.2.6 |T.3.1. Projektantski popis s predizmerami

2.2.7 |T.3.2. Predracun z rekapitulacijo stroSkov

G RISBE
2.2.8 |G Risbe Merilo Listi
Situacija M 1:250 G.1
VzdolZni prerez M 1:200 G.2
Karakteristi¢ni prerez pilotne stene M 1:100 G.3
Precni prerez PR.1 M 1:100 G4
Precni prerez PR.2 M 1:100 G.5
Prec¢ni prerez PR.3 M 1:100 G.6

440541 004.24205 | S.3.2




GHC
PROJEKT
GHC-Projekt, Projektiranje in inZeniring, d.o.o. | Pristova 8, 3204 Dobrna, Slovenija | info@GHC-Projekt.si

Tel.: 031 302 209 | TTR: SI56 0510 0801 6342 746 | mati¢na $tevilka: 6714633000 | davéna Stevilka: SI 11391154

2.2.4 | TEHNICNO POROCILO

1. SPLOSNO
Investitor Ob&ina Makole namerava rekonstruirati lokalno cesto LC 440541 Moste¢no —

Savinsko, od km 0,008 do km 0,884 ter rekonstruirati kamnito zlozbo na odseku od km
0,757 do km 0,819.

a. PROJEKTNA NALOGA
Izdelati je potrebno nacrt konstrukcije kamnite zlozbe.

b. UPORABUENI STANDARDI
Pri interpretaciji in analizah so bili upostevani sledeci pravilniki in standardi:
e Pravilnik o mehanski odpornosti in stabilnosti objektov, UL RS st. 101,
11.11.2005
e SISTEN 1990 EUROCODE 0
e Osnove projektiranja o SIST EN 1997 EUROCODE 7
e Geotehnitno projektiranje o SIST EN 1998 EUROCODE 8
¢ Projektiranje potresno odpornih konstrukcij

2. OPIS OBJEKTA

Nad lokalno cesto je predvidena izvedba kamnite zloZzbe dolzZine 64,5m, svetle visSine
2,4m celotne viSine 3,3m. Vrh zidu je na visini med 300,72m in 307,09m. Naklon
temelja je med 2° in 6°, naklon sprednje stene zlozbe je 2,1:1, zaledna stena je pod
naklnom 6:1.

3. UPORABLUENI MATERIALI

Za izvedbo kamnite zloZbe so predvideni sledeci materiali:
-Beton za izdelavo betonske posteljice C12/15

440541 004.24205 | T.1.1
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4. PODATKI O OBTEZBAH

Stalne obteibe so privzete po SIST EN 1998-1:2005. Lastna teza konstruktivnih
elementov je dodana v izracun kot linijska obtezba. Nad kamnito zlozbo smo prevzeli
variabilno obteibo 5kN/m?2.

Podatke o seizmicnosti terena smo povzeli po karti »POTRESNA NEVARNOST SLOVENUE
— PROJEKTN! POSPESEK TAL« za povratno dobo 475 let.
Projektni pospesek tal: 0,125g

B — Zelo gost pesek, prod ali zelo toga
glina, debeline vsaj nekaj deset
metrov, pri katerih se mehanske
lastnosti postopoma vecajo z globino.

5. POSTOPEK IZVEDBE

w

Nowvka

Postavitev gradbene ograje; zakolicba glavnih osi objekta. Zakoli¢ba se povzema
iz arhitekture

Izkop po nacrtih

Izvedba tamponskega nasutja (geomehanski nadzor preveri Evd>45MPa in
tlacno trdnost, ki mora presegati 200Kpa)

Izvedba podloZnega betona in mulde

OpazZenje, armiranje in betoniranje temeljev

Vgradnja drenaZne cevi

Vgradnja kamnitih blokov Dmin 50-100 cm z vezivom C20/25 v razmerju kamen
beton 70:30 in fugiranje reg

Ob zlaganju kamenja je potreben sproten zasip iz obeh strani zlozbe. Ob zloZbi
se vgradi drenazni pesek TD32-63. Z ostalim zasipom se loci z geotekstilom
Vrhnji del nasutja naj se vgradi glinen material, ki preprecuje vdor vode za
konstrukcijo

10. Izdelava vozis¢ne konstrukcije, postavitev varnostne ograje, humusiranje v

debelini minimalno 20cm in zatravitev

6. GEOMEHANSKI NADZOR
V sklopu izvedbe AB zidu je predviden pregled planuma izkopa in meritve strizne ali
tlaéne trdnosti, in meritve Evd. Po vgrajenem tampon se preveri zbitost tampona, ki
mora presegati Evd>45MPa.

440541 004.24205 | T.1.1
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7. MONITORING OBJEKTA:
Med gradnjo se ob izkopu spremlja pomike breZin. Po izgrajenem AB zidu se letno
vizualno pregledajo zid.

8. ZAKJUCEK
Na objekt je potrebna vgradnja varovalna ograja min. viSine 1,2m.

lzvajalec del mora pred izvedbo detajlno pregledati nacrt in v primeru neusklajenosti z
ostalimi naérti izvedbenega projekta ali spremembi na gradbis¢u obvestiti projektanta.

Za vse postopke, opremo, materiale in detajle, ki niso posebej navedeni, veljajo splo3ni
in posebni pogoji investitorja, ter ostale priznane tehni¢ne norme, predpisi in standardi.

Izvajalec mora s svojo organizacijo del zagotoviti varnost pri delu (obdelati v elaboratu
varstva pri delu), ter voditi vso s predpisi in tenderjem zahtevano tehni¢no
dokumentacijo.

Drugacne razmere pri izvedbi izkopov, ki opisu v tem porocilu ne bi bile ustrezne, je
potrebno ponovno pregledati, ugotoviti stanje in nosilnost temeljnih tal v delu, kjer jih
predstavlja drugacen material od predvidenega

Pooblaséeni inZenir
Vid Stukovnik, dipl.inZ.grad.

440541 004.24205 | T.1.1
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2.2.5 | IZRACUNI IN DIMENZIONIRANIJE

1. ANALIZA ZIDV:
Za analizo smo uporabili Mohr-Coulombove karakteristike materialov. Pri analizi smo
nad opornim zidom upostevali spremenljivo obremenitev 5kN/m2. V Sloveniji se z po
nacionalnem dodatku Evrokoda 7 za globalno stabilnost uporablja projektni pristop 3
(PP3).

Preracun je izdelan po EC 7-1 (EN 1997-1:2003) (projektni pristop 3) (PP3) »(A1 ali A2)
+ M2 + R3«

Za analizo smo izra¢unali potresne ucinke s pomoéjo dveh spremenljivk, faktor
horiozontalnega pospeska kh in kofeicent vertikalnega potresa Kv.

Koeficient vertikalnega potresa bodisi poveca (kv > 0) bodisi zmanjsa (kv < 0) enotno
maso tal.

Koeficient vodoravnega pospeska v analizi doda vodoravno silo, ki deluje v srediS¢u
gravitacije ustreznega bloka z magnitudo Kh*wi, kjer je wi celotna teZa bloka.

V nasem primeru smo glede na potresno karto, preiskave dolocili kh =0,0125 in kv =

0,0125.

a. Uporabljene karakteristike materialov v analizah
pescena glina srednje gnetne konsistence:

C=5kPa - kohezija

¢ =22° - strizni kot

vy =17 kN/m3 - prostorninska teZa
pescena glina tezko gnetne do poltrdne konsistence z vloZki proda:

C=15kPa - kohezija

¢ =28° - strizni kot

y =20 kN/m3 - prostorninska teza
pescen lapor, pgsek in prod:

C=20kPa - kohezija

¢ =35° - strizni kot

y =22 kN/m3 - prostorninska teza
tampon:

C=1kPa - kohezija

¢ = 35° - strizni kot

y =20 kN/m3 - prostorninska teza

440541 004.24205 | T.2.1




GHC

PROJEKT
GHC-Projekt, Projektiranje in inZeniring, d.o.o0. | Pristova 8, 3204 Dobrna, Slovenija | info@GHC-Projekt.si

Tel.: 031 302 209 | TTR: SI56 0510 0801 6342 746 | matitna Stevilka: 6714633000 | davéna Stevitka: SI 11391154

EARRRARAARRRARRRREARRRRRAR

e e e e e T e e e e S

Precni prerez PR1

2. AnalizavPR.1
Teren saniran s kamnito zlozbo je stabilen.
REZULTAT ANALIZE STABILNOSTI

Profil PR1 Izkoris¢enost
Stanje s kamnito zlozbo 44,5 %
Stanje s kamnito zlozbo in vodo 56,2 %
Stanje s kamnito zloZzbo in o
obteZbo 5kN/m? S
Stanje s kamnito zlozbo in 45,9 %
potresom

440541 004.24205 | T.2.1
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3. ANALIZA ZIDU NA PREVRNITEV IN ZDRS

Za analizo smo obravnavali prerez zidu PR.1. Uporabljene so bile Mohr-Coulombove
karakteristike materialov in obtezbe, ki smo jih uporabili v prejSnjem poglavju.

Analiza na prevernitev in zdrs

102,31 -—-_ ---_
396 | 1006 ]
54,97 SRl
= L =X ==
A 574 = —_
|.; g = === ==
,s—l-ﬁ“—t |
+Z == __ —
Precni prerez PR1
Izkoris¢enost
prevernitev 53,7 %
zdrs 47,7 %

Podporna kamnita zloZba je odporna na prevrnitev in zdrs.

440541 004.24205 | T.2.1
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GHC-Projekt d.o.o. Analiza kamnite zloZbe

Gravity wall analysis

Input data (Stage of construction 1)

Task : Analiza kamnite zlozbe
Customer : Obcina Makole

Author : Martin Skofiek

Date : 26. 10. 2023

Project ID : 82.2-4-22

Settings
Slovenia - EN 1997

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 ; standard
Masonry (stone) wall : EN 1996-1-1 (EC6)

Wall analysis

Verification methodology : according to EN 1997
Active earth pressure calculation: Coulomb
Passive earth pressure calculation : Caquot-Kerisel

Earthquake analysis : Mononobe-Okabe

Shape of earth wedge : Calculate as skew

Allowable eccentricity : 0.333

Design approach : 2 - reduction of actions and resistances

__Partial factors on actions (A)
Permanent design situation

Unfavourable _ Favourable
Permanent actions : Y= 1.35 [-] 1.00 [H
Variable actions : Yo = 1.50 [-] 0.00 [-]
Water load : Yw = 1.35 {—]

Partial factors for resistances (R)
Permanent design situation

Partial factor on overturning : YRv = 1.40 [H]
Partial factor on sliding resistance : YRh = 1.10/[]
Partial factor on bearing capacity : YRe = 1.40 [-]

_ Partial factors for variable actions
Permanent design situation

Factor for combination value : Yo = 0.70 [-]
Factor for frequent value : yq= 0.50 [-]
Factor for quasi-permanent value : Yo = 0.30 []
Anchors

Verification methodology : Limit states (LSD)

Reduction coefficients
Reduction. coeff of steel strength : Vs = 1.35 [-]
Reduction coefficient of pull out resistance (soil) : Ye = 1.35 [H]
Reduction coefficient of pull out resistance (grouting) : Ye = 1.35 [-]

Material of structure
Unit weight y = 23.00 kN/m3

[GEOS - Gravity Wall (64 bit) | version 5.2023.73.0 | hardware key 8183 / 4 | GHC-projekt d.c.o. | Copyright © 2023 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



GHC-Projekt d.o.o.
Martin Skoflek

Analiza kamnite zloZbe

Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete: C 20/25

Cylinder compressive strength fex = 20.00 MPa
Tensile strength fetem = 2.20 MPa
Longitudinal steel: B500B

Yield strength fyk = 500.00 MPa

Geometry of structure

e i Coordinate ‘ Depth
. X[m] Z [m]
1 0.00 0.00
2 0.00 0.87
3 -0.39 3.25
4 2.06 3.10
5 -0.61 0.00

The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 3.86 m2.
Basic soil parameters

| | @ef | Cof Y Ysu 6
No. Name | Pattern
| i [[] | [kPal = [kN/m3] | [kN/m3] @[]
pescena glina srednje gnetne
1 konsistence 22.00 5.00 17.00 8.00 10.00
pescena glina tezko gnetne do
2 poltrdne konsistence z vlozki proda 28'00___ 100 20.00 L 1508
3 tampon 35.00 1.00 20.00 11.00 0.00
Soil parameters to compute pressure at rest
' ' Type . @f | Vv | OCR K
No. Name Pattern !
calculation | [ | [-] ot I s |
pescena glina srednje gnetne . | } |
1 R cohesive 0.35
pescena glina tezko gnetne do ] ) 3 |
2 poltrdne konsistence z vioZki proda SeIEE L
3 tampon & __\5*—', cohesionless 35.00 - - -
Soil parameters
peScena glina srednje gnetne konsistence
Unit weight : Yy = 17.00 kN/m3
Stress-state : effective
Angle of internal friction : Pef = 22.00°
Cohesion of soil : Cef = 5.00kPa
Angle of friction struc.-soil : 8 = 10.00°
Soil : cohesive
Poisson's ratio : v = 035
Saturated unit weight : Ysat = 18.00 kN/m3
pescena glina tezko gnetne do poltrdne konsistence z viozki proda
Unit weight : y = 20.00 kN/m3
Stress-state : effective
L 2]

[GEOS - Gravity Wall (64 bit) | version 5.2023.73.0 | hardware key 9183 / 4 | GHC-projekt d.o.o. | Copyright © 2023 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
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Analiza kamnite zlozbe

Angle of internal friction : Pef = 28.00°
Cohesion of soil : Cef = 15.00 kPa
Angle of friction struc.-soil : 6 = 15.00°

Soil : cohesive

Poisson's ratio : v = 030
Saturated unit weight : Ysat = 22.00 kN/m3
tampon

Unit weight : Y = 20.00 kN/m3
Stress-state : effective

Angle of internal friction : Pef = 35.00°
Cohesion of soil : Cef = 1.00kPa
Angle of friction struc.-soil : 6 = 000°

Soil : cohesionless
Saturated unit weight : Ysat = 21.00 KN/m3

Geological profile and assigned soils

No. Thickness of layer, Depth Assigned soll
t[m] z [m]
1 3.00 0.00 .. 3.00 pescena glina srednje gnetne konsistence
) - 3.00 pescena glina tezko gnetne do poltrdne konsistence z vlozki
Y proda
Foundation

Type of foundation : soil from geological profile
Terrain profile

Terrain behind construction has the slope 1: 2.48 (slope angle is 22.00 °).
Water influence

Ground water table is located below the structure.
Resistance on front face of the structure

Resistance on front face of the structure: passive
Soil on front face of the structure - tampon

Angle of friction struc.-soil o}
Soil thickness in front of structure h

Terrain in front of structure is flat.
Settings of the stage of construction

Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.
Reduction of soil/soil friction angle : do not reduce

Verification No. 1 (Stage of construction 1)

Forces acting on construction

0.00 °
0.72 m

Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. = Coeff.
[kN/m] | z[m] [kN/m] x [m] | overtur. | sliding | stress
Weight - wall 0.00 -1.28 88.74 1.26 1.000 1.000 1.350
FF resistance -9.40 -0.26 4.40 -0.21 1.000 1.000 1.350
Active pressure 36.77 -0.92 0.62 1.80 1.350 1.350 1.350

Verification of complete wall

Check for overturning stability
Resisting moment M;es = 80.05 kKNm/m

Overturning moment Mgy = 43.01 kNm/m

3

{GEOS - Gravity Wall {64 bit) | version 5.2023.73.0 | hardware key 9183 / 4 | GHC-projekt d.o.o. | Copyright © 2023 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
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GHC-Projekt d.o.o. Analiza kamnite zloZbe

Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hes
Active horizontal force Hact

Wall for slip is SATISFACTORY

66.36 kKN/m
31.67 kN/m

Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom : 77.16 kPa
Bearing capacity of foundation soil (Stage of construction 1)

Design load acting at the center of footing bottom

Moment i Norm. force [ Shear Force [ Eccentricity

No: [kNm/m] | [KN/m] | [kN/m] ! -] '_

Stress
[kPa]

1 -0.13 129.37 25.23 0.000
2 12.42 97.20 31.38 0.077

77.16
68.39

Service load acting at the center of footing bottom

No Moment | Norm. force ‘ Shear Force
v [kNm/m] [kN/m] | [kN/m]

1 -0.10 95.83] 18.69

Verification of foundation soil
Stress in the footing bottom : rectangle

Eccentricity verification
Max. eccentricity of normal force e 0.077
Maximum allowable eccentricity ey = 0.333

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity
Bearing capacity of foundation soil R
Partial factor on bearing capacity yry
Max. stress at footing bottom (o] 77.16 kPa
Bearing capacity of foundation soil Ry 0.00 kPa

Bearing capacity of foundation soil is NOT SATISFACTORY

0.00 kPa
1.40

Overall verification - bearing capacity of found. soil is NOT SATISFACTORY
Input data (Stage of construction 2)
Geological profile and assigned soils

‘Thickness of layer Depth

No.:l t[m] | 2 [m] Assigned soil

Pattern

1 3.00 0.00 .. 3.00 pescena glina srednje gnetne konsistence

pescena glina tezko gnetne do poltrdne konsistence z viozki

2 - 3.00.. x proda

Foundation

Type of foundation : soil from geological profile
Terrain profile

Terrain behind construction has the slope 1: 2.48 (slope angle is 22.00 °).
Water influence

GWT behind the structure lies at a depth of 2.20 m

L

4]
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Martin Skoflek

Uplift in foot. bottom due to different pressures is not considered.
Resistance on front face of the structure

Resistance on front face of the structure: passive
Soil on front face of the structure - tampon

Angle of friction struc.-soil 0
Soil thickness in front of structure h

Terrain in front of structure is flat.
Settings of the stage of construction
Design situation : permanent

The wall is free to move. Active earth pressure is therefore assumed.
Reduction of soil/soil friction angle : do not reduce

Verification No. 1 (Stage of construction 2)

0.00 °
0.72 m

Forces acting on construction

I:hor
[kN/m]

Name

App.Pt.
z [m]

Fvert
[kN/m]

App.Pt.
x [m]

Coeff. |
overtur. |

Coeff.
sliding_

Coeff.
stress

Weight - wall
FF resistance
Active pressure
Water pressure
Uplift pressure

0.00
-9.40
34.51

5.51

0.00

-1.28
-0.26
-0.95
-0.20
-3.10,

88.74
4.40
0.59

-0.90

0.00

1.26
-0.21
1.91
1.73
2.06

1.000
1.000
1.350
1.350
1.000

1.000
1.000
1.350
1.350
1.000

1.350
1.350
1.350
1.000
1.350

Verification of complete wall

Check for overturning stability
Resisting moment Mg = 78.49 kNm/m

Overturning moment Mg, = 43.44 kNm/m
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hies

Active horizontal force Hact
Wall for slip is SATISFACTORY

65.37 KN/m
36.15 kN/m

Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom : 77.40 kPa
Bearing capacity of foundation soil (Stage of construction 2)

Design load acting at the center of footing bottom

No Moment Norm. force Shear Force

Eccentricity

[kN/m]

[kN/m]

-

Stress
[kPa]

[KNm/m]
1

2

0.95
14.31

128.64
96.33

27.74
35.83

0.004
0.089

77.40
69.83

Service load acting at the center of footing bottom
No Moment ' Norm. force '

Shear Force
[kN/m]

[kNm/m] [kN/m]
1

1.30

95.18

21.98

Verification of foundation soil
Stress in the footing bottom : rectangle

Eccentricity verification

Max. eccentricity of normal force e
Maximum allowable eccentricity egy

0.089
0.333

L

5]
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Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity

Bearing capacity of foundation soil R = 0.00 kPa
Partial factor on bearing capacity yry = 1.40

Max. stress at footing bottom o = 77.40 kPa
Bearing capacity of foundation soil Ry = 0.00 kPa

Bearing capacity of foundation soil is NOT SATISFACTORY

Overall verification - bearing capacity of found. soil is NOT SATISFACTORY
Input data (Stage of construction 3)
Geological profile and assigned soils

No. !Thlckness Cf Iayer! Depth Assigned soil Pattern
,. t[m] _z[m]
1 3.00 0.00 .. 3.00 pescena glina srednje gnetne konsistence
5 - 3.00. peséena glina tezko gnetne do poltrdne konsistence z vioZzki =%
bt proda - =
Foundation

Type of foundation : soil from geological profile
Terrain profile

Terrain behind construction has the slope 1: 2.48 (slope angle is 22.00 °).
Water influence

GWT behind the structure lies at a depth of 2.20 m
Uplift in foot. bottom due to different pressures is not considered.
Input surface surcharges

o Surcharge e | Mag.1 ‘ Mag.2 | Ordx Length | Depth
' new | change | | [kN/m2] [kN/mZ2] | x [m] Ifm] | z[m]
1 Yes variable 5.00 on terrain

Resistance on front face of the structure

Resistance on front face of the structure: passive
Soil on front face of the structure - tampon

Angle of friction struc.-soil e}
. Soil thickness in front of structure h

Terrain in front of structure is flat.
Settings of the stage of construction

Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.
Reduction of soil/soil friction angle : do not reduce

Verification No. 1 (Stage of construction 3)
Forces acting on construction

0.00 °
0.72 m

Name . Fhor | App.Pt. | Fuer | App.Pt. | Coeff. \ Coeff. | Coeff.
! [kN'm] | z[m] | [kN/m] @ x[m] @ overtur. | sliding = stress
Weight - wall 0.00 -1.28 88.74 1.26 1.000 1.000 1.350
FF resistance -9.40 -0.26 4.40 -0.21 1.000 1.000 1.350
Active pressure 34.51 -0.95 0.59 1.91 1.350 1.350 1.350
Water pressure 5.51 -0.20 -0.90 1.73 1.350 1.350 1.000
Uplift pressure | 0.00 -3.10 0.00 2.06 1.000 1.000 1.350
Surch.1 - surface 10.23 -1.46 0.80 2.02 1.500 1.500 1.500
I g
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Analiza kamnite zloZbe

Verification of complete wall

Check for overturning stability
Resisting moment M, = 80.22 kNm/m

Overturning moment Mg, = 65.82 kNm/m
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Higg

Active horizontal force  Hggt
Wall for slip is SATISFACTORY

60.62 kN/m
51.34 kN/m

Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom : 105.20 kPa
Bearing capacity of foundation soil (Stage of construction 3)

Design load acting at the center of footing bottom

| Moment Norm. force

N . Eccentricity
! [kNm/m] ; [kN/m]

-]

Shear Force ‘
[kN/m]

Stress
[kPa]

42.80
50.89

1 23.06 131.21

2 36.43 98.90 0.221

0.105.

99.01
105.20

Service load acting at the center of footing bottom
NG ' Moment Norm. force |
' [kNm/m] [kN/m] |

1 16.05 96.90
Verification of foundation soil
Stress in the footing bottom : rectangle

Shear Force
[kN/m]
32.02

Eccentricity verification
Max. eccentricity of normal force e 0.221
Maximum allowable eccentricity ea, = 0.333

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity
Bearing capacity of foundation soil R
Partial factor on bearing capacity ygry
Max. stress at footing bottom lof 105.20 kPa
Bearing capacity of foundation soil Ry 0.00 kPa

Bearing capacity of foundation soil is NOT SATISFACTORY

0.00 kPa
1.40

Overall verification - bearing capacity of found. soil is NOT SATISFACTORY
Input data (Stage of construction 4)
Geological profile and assigned soils

e i Thickness of layer |
| t [m]

Depth | 5 .
Assigned soil
z[m] | 9

Pattern

1 3.00/0.00 .. 3.00 peséena glina srednje gnetne konsistence

2 - 3.00. «

proda

'peééena glina tezko gnetne do poltrdne konsistence z viozki

Foundation
Type of foundation : soil from geological profile
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Terrain profile

Terrain behind construction has the slope 1: 2.48 (slope angle is 22.00 °).

Water influence

Ground water table is located below the structure.

Resistance on front face of the structure

Resistance on front face of the structure: passive

Soil on front face of the structure - tampon

Angle of friction struc.-soil 0=
Soil thickness in front of structure h =
Terrain in front of structure is flat.

Earthquake

Factor of horizontal acceleration K = 0.0125

Factor of vertical acceleration K, = 0.0125

Water below the GWT is restricted.
Settings of the stage of construction

Design situation : permanent

0.00 °
0.72 m

The wall is free to move. Active earth pressure is therefore assumed.
Reduction of soil/soil friction angle : do not reduce

Verification No. 1 (Stage of construction 4)

Forces acting on construction

Name | Fhor | App.Pt. Fyert App.Pt. Coeff. | Coeff. Coeff.
i [kN/m] | z[m] [kN/m] X [m] | overtur. sliding | stress
Weight - wall 0.00 -1.28 88.74 1.26 1.000 1.000 1.350
Earthq.- constr. 1.1 -1.28 -1.11 1.26 1.000 1.000 1.000
FF resistance -9.40 -0.26 4.40 -0.21 1.000 1.000 1.350
Earthq.- face 0.04 -0.48 -0.02 0.22 1.000 1.000 1.000
Active pressure 36.77 -0.92 0.62 1.90 1.350 1.350 1.350
Earthq.- act.pressure 12.13 -2.04 1.11 2.05 1.000 1.000 1.000
Verification of complete wall
Check for overturning stability
Resisting moment M = 80.69 kNm/m
Overturning moment Mg, = 69.25 kNm/m
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force Hyes = 59.67 kN/m
Active horizontal force Hact = 44.90 kKN/m
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Maximum stress in footing bottom : 110.70 kPa
Warning - allowable range of input data exceeded during earthquake analysis!
The analysis is carried out with the modified value of terrain inclination . (8=22.00°, Bmoqi=21.27°)
Bearing capacity of foundation soil (Stage of construction 4)
Design load acting at the center of footing bottom
No | Moment Norm. force . Shear Force Eccentricity . Stress
| [kNm/m] _ [kN/m] | [kN/m] -] | [kPal]
1 26.21 130.54 38.35 0.120 102.37
38.76 98.37 44.51 0.236 110.70
| 8
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Moment

ho. [kNm/m]

Service load acting at the center of footing bottom

Norm. force
[kN/m] J.

Shear Force

[KN/m]

1

26.24

97.00

31.81

Verification of foundation soil

Stress in the footing bottom : rectangle

Eccentricity verification

Max. eccentricity of normal force e
Maximum allowable eccentricity egnw

0.236
0.333

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity
Bearing capacity of foundation soil R
Partial factor on bearing capacity YRy

Max. stress at footing bottom

Bearing capacity of foundation soil Rq

0.00 kPa

1.40
110.70 kPa

0.00 kPa

(o)

Bearing capacity of foundation soil is NOT SATISFACTORY

Overall verification - bearing capacity of found. soil is NOT SATISFACTORY

9]
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Slope stability analysis

Input data
Project
Task : Analiza stabilnosti
Customer : Ob¢ina Makole
Author : Martin Skoflek
Date : 27.10. 2023
Project ID : NK 82.2-4-22
Project number : CE 57/3/22C
Settings
Slovenia - EN 1997
Stability analysis
Earthquake analysis : Standard
Verification methodology : according to EN 1997
Design approach : 3 - reduction of actions (GEO, STR) and soil parameters
L - Partial factors onactions (A) Sl el =TI
Permanent design situation
State STR State GEO
Unfavourable Favourable = Unfavourable Favourable
Permanent actions : 16 = 1.00/[-] 1.00 [-] 1.00 [-] 1.00 [-]
Variable actions : YqQ = 1.50 [-] 0.00 [] 1.30'[-] 0.00 []
Water load : Tw = 1.00 []
= Partial factors for soil parameters (M) e = =
Permanent design situation
Partial factor on internal friction Yo = 1.25 [-]
Partial factor on effective cohesion : ' Yo = 1.25 [
Partial factor on undrained shear strength : ' You = 1.40 [-]
Interface
No. . e I Cnurd}nates of interface poiq’ts [m]
| | X Z ! x rd | X z
1 0.00 13.82 8.71 11.63 15.99 9.30
17.76 8.85 18.37 8.85 19.48 6.47
20.48 6.53 28.51 6.52 30.39 5.62
31.84 4.92 46.14 0.00
2 0.00 12.75 17.96 6.70 19.62 6.17
21.37 5.64 46.14 -1.71
i 1]
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NG | A Coordinates of interface points [m]
| [ x ZUSh= WY z X z
3 0.00 9.29 19.04 4.65 46.14 -3.61
4 17.76 8.85 17.76 7.98 17.96 6.70
5 17.96 6.70 18.15 5,60 19.81 5.75
21.37 5.64
6 19.48 6.47 19.62 6.17
7 19.62 6.17 19.81 5.75
8 21.37 5.64 30.39 5.62:
Soil parameters - effective stress state
: . .
No. Name I Pattern Dot o L4
- 1] | [kPa] [kN/m3]
1 pescéena glina srednje gnetne konsistence I~ _— __ ! 22.00 5.00 17.00
) o o
2 sgii?rxogdhana teZzko gnetne do poltrdne konsistence z =t B ] 28.00 15.00 20.00
B et —— 2
L 2|
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' Qef Cef ' Y
No. | Name Pattern '
’ [l [kPa] [KN/m3]
3 pesten lapor, pesek in prod Files =t g 35.00 20.00 22.00
o 5 o (o] o Y o
4 tampon ®0,%0 ,%¢ 35.00 1.00 20.00
°o o ° o o
Soil parameters - uplift
' Ysat s Z n
No. Name Pattern |
. | [kN/m3) [kN/m3] | -]
1 pescena glina srednje gnetne konsistence I __ __ = 18.00
L ~ o
peséena glina tezko gnetne do poltrdne konsistence z == l=e
‘ vioZki proda B 2 A 20.50
2 — =0
3 peséen lapor, pesek in prod S 22.00
“o Yo .Y 0
fe) O
4 tampon Piotg Blo” & 20.50
Siom ° o 297)

Soil parameters
pescena glina srednje gnetne konsistence

Unit weight : y = 17.00 kN/m3
Stress-state : effective

Angle of internal friction : oef = 22.00°
Cohesion of soil : Cef = 5.00 kPa
Saturated unit weight : Ysat = 18.00 kN/m3

pesScena glina tezko gnetne do poltrdne konsistence z viozki proda

Unit weight : y = 20.00 kN/m3
Stress-state : effective

Angle of internal friction : Qef = 28.00°
Cohesion of soil : Cef = 15.00 kPa
Saturated unit weight : Ysat = 20.50 kN/m3
pescen lapor, pesek in prod

Unit weight : y = 22.00 kN/m3
Stress-state : effective

Angle of internal friction : Qef = 35.00°
Cohesion of soil : Cef = 20.00 kPa
Saturated unit weight : Ysat = 22.00 kN/m3
tampon

Unit weight : y = 20.00 kN/m3
Stress-state : effective

Angle of internal friction : pef = 35.00°

3|
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Cohesion of soil : Cef = 1.00 kPa
Saturated unit weight : Ysat = 20.50 kN/m3
Rigid bodies
Y
No. Name . Sample [kN/m3]
1 kamnita zloZzba 25.00
Assigning and surfaces
No. | Sorface position Coordinates of slurface points {m] | Asmg_ned
| X z : X z | soil
1 17.76 7.98 17.76 8.85 peséena glina srednje
15.99 9.30 8.71 11.63 gnetne konsistence
0.00 13.82 0.00 12.75
17.96 6.70 |l i
2 19.48 6.47 18.37 8.85 kamnita Zlo2ba
17.76 8.85 17.76 7.98
17.96 6.70 19.62 6.17
3 19.81 5.75 21.37 5'64-tam -
19.62 6.17 B
J v o = (9]
)o oooo ooOO oo
o Cogo 0 O
) S O e ORON
4 30.39 5.62 28.51 6.52 tampon
20.48 653  19.48 647 P
19.62 6.17 21.37 5.64 ;o 070, %0," o
o] © o © fo)
) ©Oo O
) S doAs=S oFNON|
5 19.62 6.17 17.96 6.70 kamnita zlozba
18.15 5.60 19.81 5.75
| 4
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No. Surface position Coordinates of slurface points [m] I AsS|g-ned
X z | X z | soil
6 21.37 5.64 46.14 -1.71 peséena glina srednje
46.14 0.00 31.84 4.92 | gnetne konsistence
30.39 5.62 =
7 19.81 5.75 18.15 5.60 Pestena glina tezko gnetne
: - : ‘" do poltrdne konsiste
17.96 6.70 D00 1270 o
0.00 9.29 19.04 4.65 L
46.14 -3.61  46.14 -1.71 =0, 2.,
21.37 5.64 Brimys e s
8 L 4.65 4 )
13 g: 561 42 ?2 : :? pescen lapor, pesek in prod
4614  -361 YV

Name : Soils and assignment

|Stage : 1

Water

Water type : No water
Tensile crack

Tensile crack not input.

Earthquake
Earthquake not included.

Settings of the stage of construction

Design situation : permanent

5|
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Results (Stage of construction 1)
Analysis 1 (stage 1)
Circular slip surface

Slip surface parameters

X=  46.14 [m] o= -33.35 []
Center : Angles :

z=  81.27 [m] o= -0.14 []
Radius : R= 81.20 [m]

The slip surface after optimization.

Slope stability verification (Bishop)

Sum of active forces: Fy= 586.05 kKN/m
Sum of passive forces: Fp=  1318.09 kN/m
Sliding moment : M, = 47587.19 kKNm/m

Resisting moment : Mp = 107028.61 kNm/m
Utilization : 44.5 %

Slope stability ACCEPTABLE

Name : Analysis /Stage - analysis : 1-1

______ _6 - =
——————————————————————————————————————————— : fe) — =]
Input data (Stage of construction 2)
Assigning and surfaces
No. | Surface posttion Coordinates of sprface points [m] ' Assigned
| X ] ! X ch | soil
1 17.76 7.98 17.76 8.85 pestena glina srednje
15.99 9.30 8.71 11.63 gnetne konsistence
0.00 13.82 0.00 12.75

17.96 6.70

8|
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No. | Shirfacs pasition I Coordinates of surface points [rn] i Asslg.ned
, X z | X z | soil
2 19.48 6.47 18.37 8.85 .
17.76 885  17.76 7.98 k@mnita ziozba
17.96 6.70 19.62 6.17
3 19.81 5.75 21.37 564 n
19.62 6.17 P
; o o] 5 Qg & o
o B C o 3 2 =
, O i 5 (o] o Fo) i
4 30.39 5.62 28.51 652
20.48 653  19.48 647 P
19.62 6.17 21.37 5.64 T oo x UO
o [0}
) 2 ? o On ? o 5 4
5 19.62 6.17 17.96 6.70 :
18.15 560  19.81 5.75| <amnita Zlozbe
|
6 21.37 5.64 46.14 -1.71 pe$éena glina srednje
46.14 0.00 31.84 4,92 gnetne konsistence
30.39 5.62
7 19.81 575]  18.15 5.60| Pastens giina terke gneine
17.96 6.70 000 1275 b ored T oo
0.00 9.29 19.04 465
4614 361 4614 171 =
21.37 5.64 B s IESme a0 |
7]
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No. | e poition Coordinates of surface points [m] A55|g-ned
| X z | X z _ soil
§ 1908 465 0.00 2.4 es&en lapor, pesek in prod
000  -861 4614  -861 " Sobly P
46.14 -3.61 e e e e
Water

Water type : GWT

Coordinates of GWT points [m]

No. GWT location
! X z i X z X z
0.00 13.27 16.39 8.40 17.55 5.40
31.42 4.39 46.14 -0.69
1
Tensile crack
Tensile crack not input.
Earthquake
Earthquake not included.
Settings of the stage of construction
Design situation : permanent
Results (Stage of construction 2)
Analysis 1 (stage 2)
Circular slip surface
Slip surface parameters

X= 46.14 [m = 3335 [°
Center: [m} Angles : ot 'l

z= 81.27 [m] oy = -0.14 [°]
Radius : R= 81.20|[m]

The slip surface after optimization.

Slope stability verification (Bishop)
Sum of active forces: F,=  598.88 kN/m
Sum of passive forces : Fp = 1066.35 kN/m
Sliding moment : M, = 48629.37 kNm/m
Resisting moment : Mp = 86587.99 kKNm/m
Utilization : 56.2 %
Slope stability ACCEPTABLE
| 8|
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 Stage - analysis : 2-1

1
:
|
|
= 1
0_ ‘-‘_“‘_l_ : |
— gi—— = e = |
Dol ° o=\ l
—————— s—v—vg V> 1
_________ N e l
L= e e e e e - o— —-L-“__- |
————————————— — — O — e i |
S e |
______________________,_.______'____—___________ =i = =
e e, MR e e el e o o
Input data (Stage of construction 3)
Assigning and surfaces
No. Surface position Coordinates of surface points [m] Asslg.ned
X z | X z soil
1 17.76 7.98 17.76 8.85 pescena glina srednje
15.99 9.30 8.71 11.63 gnetne konsistence
0.00 13.82 0.00 12.75
17.96 6.70 e el
2 19.48 6.47'  18.37 885 o lo3ba
17.76 8.85 17.76 7.98 )
17.96 6.70 19.62 6.17
3 19.81 5.75 21.37 564 on
19.62 6.17 B
i’ o (&)
L o] o E a oo o @]
(©] o) o o)
. o - o - [e) ®
4 30.39 5.62 28.51 652 o
20.48 653 1948 647 "
19.62 6.17 21.37 584| "o 5= %
> D g ©
o] o o [o)
| o] o A o] o
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. i = - ; =
No. SRR ! Coordinates of syrface points [m] Asslg-ned
| X z : X z | soil
5 19.62 6.17 17.96 6.70 .
18.15 560  19.81 5,75 Kamnita zlozba
6 21.37 5.64 46.14 -1.71 pe&éena glina srednje
46.14 0.00 31.84 4.92 gnetne konsistence
30.39 5.62
7 19.81 5.75 18.15 5.60 Pestena glina tezko gnetne
~"~~| do poltrdne konsistence z
17.96 6.70 0.00 1275 yo3ki proda
0.00 9.29 19.04 4.65 ol
46.14 -3.61 46.14 -1.71 SR e |
21.37 5.64 =0 = o))
8 19.04 4.6 0.00 8.29 e$é&en lapor, pesek in prod
000  -861 4614  -861° PO b .
46.14 -3.61 B
Surcharge
i Surcharge | [ Location Origin | Length | Width = Slope | Magnitude
No. Type ‘ dypelor | i q, q4, f
‘ new : change action z [m] ‘ x [m] l Im]  bm] | a[] ‘ F1I a2 ‘ unit
| | | | I
. : on _ _ I= 2
1 Yes strip variable terrain| %= 0.00 17.00 0.00 5.00 kN/m
Water
Water type : GWT
No. GWT location Coordinates of GWT points [m]
X z X z X z
0.00 13.27 16.39 8.40 17.55 5.40
31.42 4.39 46.14 -0.69
1
Tensile crack
Tensile crack not input.
| 10|
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Earthquake

Earthquake not included.

Settings of the stage of construction
Design situation : permanent

Results (Stage of construction 3)
Analysis 1 (stage 3)
Circular slip surface

Slip surface parameters

x=| 46.12 [m] o= -33.37 [
Center : Angles :
_ z= 81.19 [m] og = -0.13 []
Radius : R= 81.12 [m]

The slip surface after optimization.

Slope stability verification (Bishop)
Sum of active forces: Fa=  651.94 kN/m

Sum of passive forces : Fp= 1109.19 kN/m

- sliding moment : M, = 52885.29 kNm/m
Resisting moment : M, = 88977.32 KNm/m
Utilization : 58.8 %

Slope stability ACCEPTABLE

Name : Analysis |Stage - analysis : 3-1
|
|
|

8 |
=NG |
°_ h‘-—:‘_\_ l
F— o — © ~ '\ |
_— — _— —
e 0 =] |
== ey 0 o |
= = = = o~ = nn e (9] 2 0 - = [l |
e |
e e e T s e o— —_— = == |
- — et — _— — — —_— — —— — _— — —— — = |
== e e e = = ) e e e |
E=e=s o =t —— = = S
e e e — -
e e e e e e e e e e [o)

Input data (Stage of construction 4)
Assigning and surfaces

No. Surface position Coordinates of surface points [m] Assigned
X = I X z soil
1 17.76 798 177§ 8.85 pegéena g|ina srednje
15.99 9.30 8.71 11.63 gnetne konsistence
0.00 13.82 0.00 12.75
17.96 6.70 S sleomresi |
| 11]
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No. Suffacs gosition Coordinates of spﬂaee points [m] . Assigned
| X z ] > ¢ ? soil
2 19.48 6.47 18.37 8.85 .
17.76 88  17.76 7.98 K@mnita zlozba
17.96 6.70 19.62 6.17
3 19.81 575 21.37 564 oo
19.62 6.17 P
[} o ') o U
L ] [a] o 4 oe o < (o]
o o)
1] Q - O oﬂ O D O O
4 30.39 5.62 28.51 652
20.48 653  19.48 6.47 2P
19.62 6.17 21.37 5.64 ;o e OD T UO
(] a (5] o
Rl ? o Or. ° o %o .
5 19.62 6.17 17.96 6.70 )
18.15 560  19.81 5,75 Xemnita zloba
6 21.37 5.64 46.14 -1.71/ pes&ena glina srednje
46.14 0.00  31.84 4.92 gnetne konsistence
30.39 5.62
7 19.81 575  18.15 5,60 P RCoeT GG RO GTTS
17.96 6.70 000 1275 30 poltrdne kensistence z
0.00 9.29 19.04 465
4614 361 4614  AT1 =T
21.37 5.64 B onds SSue el

12|
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Analiza stabilnosti

No. Surface position

| [ Coordinates of surface points [m]
X z | x

z

Assigned
soil

19.04 4.65
0.00 -8.61
46.14 -3.61

0.00
46.14

9.29

-8.61 pescen lapor, pesek in prod

Water

Water type : No water
Tensile crack

Tensile crack not input.
Earthquake

Horizontal seismic coefficient : K = 0.01
Vertical seismic coefficient: K, = 0.01

Settings of the stage of construction
Design situation : permanent

Results (Stage of construction 4)
Analysis 1 (stage 4)

Circular slip surface

Slip surface parameters

X = 46.14 [m]
z= 81.27 [m]
Radius : R= 81.20 [m]

Center : Angles :

oq =
O =

-33.35 [°]
-0.14 [

The slip surface after optimization.

Slope stability verification (Bishop)

Sum of active forces: Fy = 599.90 kN/m
Sum of passive forces: Fp,=  1307.10 kN/m
Sliding moment : Ma= 48711.58 KNm/m

Resisting moment : Mp = 106136.85 kNm/m
Utilization : 45.9 %

Slope stability ACCEPTABLE

13|
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Name : Analysis | Stage - analysis : 4-1

14
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