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T.1. SPLOSNO

Na osnovi narocila Ob¢ine Dravograd smo izvedli geolosko poroc€ilo z nacrtom stabilizacije
plazu nad JP 578911. Plaz ogroza nizje lezeco javno pot in bliznje stanovanjske objekte. Do
sprozitve je prislo v obdobju ekstremnih nalivov avgusta 2023. Pred tem na tem lokaciji ni
bilo vidnih znakov plazenja. Osnova za izdelavo tega porocila je podana in predstavljena
situacija na obmoc¢ju v bliZini objekta, terenska prospekcija obmocja, izvedene terenske

raziskave in razpoloZljiva geoloska literatura ter interpretacija pridobljenih podatkov.

Slika 1: Obravnavana lokacija
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Slika 3: Obmoc¢je plazu pod stanovanjskimi objekti
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T.2. GEODETSKE PODLOGE

Za potrebe obdelave projekta smo uporabili naslednje geodetske podloge:

- Tahimetri¢en geodetski posnetek v M 1:500 v digitalni (vektorski) obliki, geodetski
nacrt §t.:AKER2025-183GN, AKER CGS, d.o.o., Ravne 171A, 3325 Soétanj.
- Ortofoto posnetek.

T.3. GEOLOSKE IN HIDROGEOLOSKE
OSNOVE

Sirse obmodgje
Obravnavano obmocje leZi v tektonski enoti imenovani Vzhodne Alpe.

Vzhodne Alpe so zgrajene pretezno iz metamorfnega kompleksa in staropaleozojskih
anhimetamorfnih skrilavcev. Preko teh kamnin so bili odloZeni posamezni ¢leni permotriasa,
srednjega in zgornjega triasa, zgornje krede in miocena. Sedimentirali so se tudi kvartarni

sedimenti.

Metamorfne sklade lahko razdelimo na spodnji del, ki je sestavljen iz gnajsa, eklogita,
amfibolita, blestnika in kloritnoamfibolskega skrilavca ter zgornji del, ki je znatno tan;jsi in
sestavljen iz filitoidov. Vzhodno Kobansko in pretezen del Pohorja karakterizirajo
metamorfne kamnine znatno vi§je metamorfne stopnje kot so kamnine na zahodnem
Kobanskem in severozahodnem Pohorju. Tako lo¢imo po litopetrografskih karakteristikah in
po stopnji metamorfoze pohorsko serijo, ki lezi superpozicijsko nizje in kobansko serijo, ki je

nad njo.

0Ozje obmocje spada v Kobanski blok, ki ga generalno lahko delimo na dve ombocji: obmocje
Kosenjaka na zahodu in obmocje Kozjaka na vzhodu. Zahodni del KoSenjaka ima
monoklinalno zgradbo. Zdi se, da leze superpozicijsko blestniki, klorit-amfibolski skrilavci in
kremenovo-sericitni filiti, vendar so zelo verjetna narivanja med nekaterimi enotami

(kremenov-sericitni filit na klorit-amfibolski skrilavec), kar ni zanesiljivo dokazano. Ta
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zgradba se nadaljuje juzno od Drave na zahodno Pohorje. Negotov je polozaj krpe sericitnega
filita juzno od vrha Kosenjaka. Krpa je verjetno tektonskega znacaja. V vzhodnem delu,
zahodno od Radelj, je monoklinalna struktura porusena v smeri jugozahod-severovzhod. Tudi
lineacija prevladuje v smeri jugozahod-severovzhod nad smerjo severozahod-jugovzhod. Na
obmocju Kozjaka, na vzhodnem Kobanskem so zgradbi gnajs, amfibolit inter blestnik
kremenov-sericitni filit. Foliacija v filitu ima nekoliko druga¢no smer vpada, znac¢aj meje pa
ni z gotovostjo definiran. Cel kompleks je rahlo naguban in kaze obliko antiklinorija, blag
vpad foliacije pa poudarja vlozke amfibolita v nekaterih dolinah. Lineacija in osi gub imajo
enako smer prevladuje pa smer jugozahod-severovzhod nad smerjo severozahod-jugovzhod.
V sericitnem filitu vzhodno od Remsnika se pojavljajo lineacija in mikrogube v smeri zahod-
vzhod. 1z opisanega sledi, da se pojavljajo tri smeri lineacije. Smer lineacije severozahod-
jugovzhod je verjetno najstarejsa in je nastala za ¢asa bajkalskih orogenetskih premikov. Ta
smer je bila obnovljena tudi v alpskem geotektonskem ciklusu v posameznih remobiliziranih
conah, npr. na Pohorju. Mlaj$a smer je jugozahod-severovzhod, ki pripada verjetno
kaledonsko-varisticnem geotektonskem ciklusu (takonska do bretonska orogenetska faza?).
Najmlajsa smer je zahod-vzhod, ki je nastala verjetno za Casa variscijskega orogena (sudetska

do asturijska orogenetska faza).

Obravnavano obmocje:

Na obravnavanem obmoc¢ju se nahaja kloritno — amfibolov skrilavec, amfibolit, uralitiziran

diabaz..

Hidrogeoloske lastnosti:

V hidrogeoloSkem smislu je mogoce obravnavati aluvialne sedimente (prod, pesek,..) kot
dobro prepustne, gline kot slabo prepustne, medtem, ko laporje, glinavce, tufe in meljevce
kot neprepustne kamnine. Vodoprepustnost apnencev in dolomitov je kompleksnejsa, saj je

odvisna od razpokanosti kamnine.
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Slika 4: Geologija obmocja

T.4. RELIEFNE ZNACILNOSTI

Plazenje se je sprozilo v kraju Vrata, v ob¢ini Dravograd. Plazenje se je sprozilo v ¢asu ujme
avgusta 2023. Odlomni rob plazu nad stanovanjskimi objekti do dolzino znasa priblizno 140
m. Plazenje ogroza objekte in nizje lezeCo javno pot. Obmocje je travnato in se spusca proti
jugu pod naklonom priblizno 30°. Pod povrsino in plastjo humusa se nahajajo prehodne
preperinske plasti spremenljive debeline iz gline, ki prehajajo v kompaktno podlago

skrilavec.
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T.S. TERENSKE PREISKAVE

T.5.1. Dinamicno penetracijsko sondiranje

Za izvedbo terenskih raziskav smo izvedli penetracijsko sondiranje do globine nepodajne
podlage ali do globine vpliva z dinami¢nima penetrometroma DPM 30-20 in Pagani TG 63-
100. Izvedba penetracijskega sondiranja terena nam omogoca pridobiti informacije o trdnostih
karakteristikah materialov in globini trdne podlage. Penetracijsko sondiranje smo na izbrani
lokacij ponavljali do globine trdne podlage. Interpretacija plasti in rezultatov meritev so

podani za vsako posamezno meritev.

Slika 5: Dinami¢ni penetrometer DPM 30-20
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Slika 6: Dinami¢ni penetrometer Pagani TG 63-100
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T.5.2. Geotehni¢ne vrtine

Geolosko sestavo in mehanske lastnosti smo ugotavljali z geotehni¢nimi vrtinami. Izvedene
so bile tri vrtine v skupni dolZini 30 m. Geotehni¢ne vrtine so bile izvedene z vrtalno
garnituro Comacchio 205. Lokacije meritev so bile zasnovane glede na lego objekta,
konfiguracijo terena relief ter dostopnost. Pri izvedbi vrtin smo zaznali podzemno vodo na

globini 3.0 m v vrtini V1.

Slika 7: Vrtalna garnitura Comacchio 205
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T.5.3. Standarni penetracijski preizkus (SPT)

V sklopu vrtanja so za potrebe ugotavljanja gostote in posredno doloc¢itve mehansko
fizikalnih lastnosti zemljin, bile izvedene standardne penetracijske preiskave (SPT). Na vrtino
so bili izvedeni trije SPT testi. V zemljinah je bil izveden preizkus SPT z beleZenjem Stevila

udarcev N, pri ugrezu penetracijske konice 30 cm.

Interpretacija rezultatov preizkusov je izvedena v skladu z zahtevami EUROCODE 7, ki
zadeva uporabo in vrednotenje rezultatov SPT testov. Za uporabljeno vrtalno opremo je
upostevan korekcijski koeficient prenosa energije k60 = 1,281 ter korekcije zaradi uporabe
konice (x), dolzine drogovja (A) in koeficienta napetosti v zemljini, prekonsolidacije in

gostote (CN).
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Vrtina Globina meritev St. udarcev SPT-ja
V-1
3.0m 15cm 4
10cm 4
10cm 5
10cm 6" 15
6.0m 15cm 3
10cm 2
10cm 2
10cm a” 8
9.0m 15cm 31
10cm 24
10cm 26
10cm 28" 78
Vrtina Globina meritev St. udarcev SPT-ja
V-2
3.0m 15cm 19
10cm 17
10cm 15
10cm 21" 53
6.0m 15cm 14
10cm 11
10cm 8
10cm 77 26
9.0m 15cm 15
10cm 13
10cm 10
10cm 11" 34
Vrtina Globina meritev St. udarcev SPT-ja
V-3
3.0m 15cm 9
10cm 7
10cm 5
10cm 4" 16
6.0m 15cm 2
10cm 1
10cm 1
10cm 17 3
9.0m 15cm 11
10cm 9
10cm 8
10cm 8" 25
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T.5.4. Interpretacija SPT meritev

Strizne karakteristike so dolo¢ene po Skempton-u glede na relativno gostoto:
Neo=N -keo - k- A-Cn
(N1)6o =N " keo - k- A
D:? = (N1)s0 / 60

Kjer so:

N —stevilo udarcev

keo— koli¢nik prenosa energije (SPT 1.28)

k — korekeijski faktor pri uporabi konice (1.00)

) — korekcija zaradi dolzine drogovja (do 4 m 0.75, do 6 m 0.85, do 10 m 0.95, nad 10 m

1.00)

Cn — korekcija zaradi efektivnega tlaka (odvisna od globine)

Neo — Stevilo udarcev, korigirano na 60% teoreti¢ne energije

(N1)so — Stevilo udarcev, korigirano na 60% teoreti¢ne energije in na efektivni vertikalni tlak
6',=100 kPa

D: — relativna gostota

- Interpretacija SPT-jev

Korekcijski Edometrski | Edometrski
lzmerjeno it. faktor Korekcija | Korekeijski | Korekeijski | Korigirano Enoosna modul modul
udarcev Nivo drogovja zaradi faktor  faktorzaradi|  tevilo Gostotno | Konsistencno tlagna | stisljivosti- | stisljivosti-
srednja | pretvorjenih | podzemne | Normalni [ (upostevano | energijskih | efektivnega | podzemne | udarcev | Relativna stanje stanje Strisnikot | Strisnikot | trdnostza suha voda
Meritev |globinasloja |  na SPT vode tlak 1 m zunaj) izgub tlaka  |vode vpeskih SPT gostota (Skempton) (tabela) (skempton) |  (Gibbs) | N<16 (Peck) | (Terzaghi) | (Terzaghi)
d N3o(sen o' A Neo o Cs (N1)so Dr Y Fy qu Eoed Eoed
m] [ud./30 cm] [m] [kPa]/100 [ud./30 cm] [ud./30 cm] %] 8] 1 [kPa] [MPa] [MPa]
V-1 3.0 15.0 / 057 0.75 9.6 / / / 399 |srednjegosto| tetko gnetno | 31.0 259 120 38 19
6.0 8.0 / 1.14 0.95 6.5 / / / 328 rahlo srednje gnetnoj 29.8 235 81 2.6 13
9.0 78.0 / 1.71 0.95 63.0 / / / 102.5 zelo gosto trdno >44 67.6 / / /
V-2 3.0 53.0 / 057 0.75 3338 / / / 75.0 gosto trdno 385 44.8 / 13.5 6.8
6.0 26.0 / 114 095 21.0 / / / 592 |srednjegosto; poltrdno 348 34.8 / 8.4 42
9.0 34.0 / 171 0.95 27.5 / / / 67.6 gosto poltrdno 36.7 39.9 / 11.0 55
V-3 3.0 16.0 / 0.57 0.75 10.2 / / / 41.2 srednje gosto | tezko gnetno 31.2 26.4 128 4.1 2.0
6.0 3.0 / 1.14 0.95 24 / / / 20.1 rahlo lahko gnetno 28.5 203 30 1.0 0.5
9.0 25.0 / 1.71 0.95 20.2 / / / 58.0 srednje gosto|  poltrdno 34.6 34.2 / 8.1 4.0
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T.6. POVRATNA ANALIZA

Pri povratni analizi so upostevane geotehni¢ne lastnosti materiala, globine posameznih slojev

zemljin, geometrija terena ter nivo talne vode. Karakteristike zemljin in nivo talne vode smo

tekom povratne analize prilagajali tako dolgo, da smo dobili drsino v blizini faktorja varnosti

F=1,0. Za izdelavo povratne analize je bil uporabljen Mohr-Coulomb-ov kriterij za porusitev

materialov ter Bishop in Janbu metoda za izracun drsin.

Pri izraCunu so upostevane naslednje karakteristike slojev:

Sloj Kohezija | Strizni kot | Prostorninska
(kPa) © teza
(kN/m3)
Nizko plasti¢na glina s pos. vl. gruséa 35.3 21.5
» obmogcje travnika nad objekti 6
» obmodje travnika pod objekti >
Metamorfni skrilavec 50 30.0 23
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Rezultati povratne analize — PR.3 obmoc¢je travniSkih povriin nad objekti:

Pri povratni analizi v profilu PR.3 je dosezen faktor varnosti F=0.959, kar je v blizini faktorja

varnosti F=1.00.

Safety Factor

0.250
0.750

1.250

1.750

2.250

2.750

3.250

3.750

4.250

4.750

5.250

Uniit Weight sion

Material Name linyfa) | Seneth Type [0 Bhi | Water Surface | Hu Type | Ru

losiar
Niko plmtinaginas pos.vlgrséa | ]| 215 |MohreCoutomb | 7 [35.3 | Water Surface | Constant

Metamarini skrfavec 23 Mohr-Coulkemb 50 3o None [}

Slika 8: Povratna analiza v profilu PR.3
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Rezultati povratne analize — PR.5 obmod¢je travniskih povriin pod objekti:

Pri povratni analizi v profilu PR.5 je dosezen faktor varnosti F=0.974, kar je v bliZini faktorja

varnosti F=1.00.

i

Safety Factor

0.
0.

115

250

750

250

. 750

- 250

.750

gima s
pasameznim

ns Moy Coalama 3 [33| wWater surfice

]
Vet M| = [ weecioms | m |w] we

Slika 9: Povratna analiza v profilu PR.5
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T.7. STABILNOSTNO STATICNI IZRACUN

T.7.1. Stabilno stati¢ni izracun kamnite zlozbe 1

Osnova za stabilnostno-stati¢ni izracun kamnite zlozbe so pridobljene geolosko — geotehni¢ne
raziskave in geomehanske karakteristike zemljin pri povratni analizi ter geodetski posnetek. 1z
porocila so bile povzete geomehanske karakteristike in globine posameznih slojev zemljin.

Stati¢ni izratun kamnite zlozbe smo izvedli s programom GEOS po EC2.

Pri izra¢unu so upostevane naslednje karakteristike slojev:

Sloj Kohezija | Strizni kot | Prostorninska
(kPa) ) teza
(kN/m3)
Nizko plasti¢na glina s pos. vl. gruséa 6 353 21.5
Metamortni skrilavec 50 30.0 23
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Kamnita zlozba 1

Gravity wall analysis
Input data

Project

Task : Kamnita zlozba 1
Author : BLAN d.o.o.
Date : 1/27/2026

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

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

Verification methodology : according to EN 1997

Design approach : 2 - reduction of actions and resistances

Partial factors on actions (A)
Permanent design situation

Unfavourable Favourable
Permanent actions : YG = 1.35 [+] 1.00 [+]
Variable actions : YQ = 1.50 [-] 0.00 [-]
Water load : Yw = 1.35 [-]
Partial factors for resistances (R)
Permanent design situation
Partial factor on overturning : } YRy = 1.40 [-]
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 : } Wo = 0.70 [-]
Factor for frequent value : Yq = 0.50 []
Factor for quasi-permanent value : Wy = 0.30 [-]
Anchors
Verification methodology : Limit states (LSD)
Reduction coefficients
Reduction. coeff of steel strength : = 1.35 [-]
Reduction coefficient of pull out resistance (sall) : = 1.35 [-]
Reduction coefficient of pull out resistance (grouting) : = 1.35 [-]
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Kamnita zlozba 1

Material of structure

Unit weight y = 23.00 kN/m3
Masonry : Category I

Mortar origin : Prescribed mortar
Masonry strength f, = 20.00 MPa
Mortar strength  f;, = 20.00 MPa

Parameters
Compressive strength f, = 9.00 MPa
Shear strength fuko = 0.10 MPa
Flexural tensile strength f,, = 0.10 MPa
Partial factor ym = 2.50
Geometry of structure

No. Coordinate Depth

X [m] Z [m]

1 0.00 0.00

2 0.00 4.20

3 -2.60 4.20

4 -0.60 0.25

5 -0.60 0.00

The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 6.47 m2,
Basic soil parameters

c
No. Name Pattern L ef u LET °
[] [kPa] [kKN/m3] [kKN/m3] []
1 Nizko plastitna glina s pos. vi. grusta SR 35.30 7.00 21.50 1250  14.10
2 Metamorfni skrilavec I 000 50.00 23.00 13.00  21.00
Soil parameters to compute pressure at rest
K
No. Name Pattern Type- V] v OCR !
calculation [°1 -] =] -]
1 Nizko plasti€na glina s pos. vl. grus€a - cohesionless 35.30 - -
2 Metamorfni skrilavec - cohesive - 0.30 -

Soil parameters
Nizko plasti¢na glina s pos. vl. gruséa

Unit weight : y = 21.50 kN/m3
Stress-state : effective

Angle of internal friction : Qef = 35.30°
Cohesion of soil : Cef =  7.00 kPa
Angle of friction struc.-solil : 6 = 14.10°

Soil : cohesionless
Saturated unit weight : Vsat = 22.50 kN/m3

Metamorfni skrilavec
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BLAN d.o.o.

Unit weight : y = 23.00 kN/m3
Stress-state : effective

Angle of internal friction : ®ef = 30.00°
Cohesion of soil : Cef = 50.00 kPa
Angle of friction struc.-solil : 6 = 21.00°

Soil : cohesive

Poisson's ratio : v = 030
Saturated unit weight : Vsat = 23.00 kN/m3
Backfill

Assigned soil : Nizko plasti€na glina s pos. vl. grus¢a
Slope =45.00 °

Geological profile and assigned soils

No. Thickness of layer Depth Assigned soil Pattern
t [m] z [m]
1 13.00 0.00 .. 13.00 Nizko plastiéna glina s pos. vi. grusta —= ]
2 - 13.00..0 Metamorfni skrilavec -
Name : Profile and assignment \Stage -analysis :1-0

Foundation
Type of foundation : pile foundation
Unit weight y = 25.00 kN/m3

Geometry
Length 1 = 14.00 m

I 3]
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Kamnita zlozba 1

Offset d 0.
Diameter x 1.

Terrain profile

80 m
00 m

Terrain behind construction has the slope 1: 1.19 (slope angle is 40.00 °).

Water influence

GWT behind the structure lies at a depth of 4.10 m
GWT in front of the structure lies at a depth of 4.20 m
Subgrade at the heel is permeable.

Hydraulic gradient = 1.00

Resistance on front face of the structure

Resistance on front face of the structure: at rest

Soil on front face of the structure - Nizko plasti¢na glina s pos. vl. grus¢a
Soil thickness in front of structure h= 250m

Soil slope in front of structure B =-29.00 °

Settings of the stage of construction

Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.

Verification No. 1
Forces acting on construction

Name Fhor App.Pt. Fyert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] overtur. sliding stress
Weight - wall 0.00 -1.62 148.81 1.71 1.000 1.000 1.350
FF resistance -20.07 -0.83 24.08 -0.84 1.350 1.000 1.350
Active pressure 119.79 -1.26 30.09 2.60 1.350 1.350 1.350
Water pressure 0.05 -0.03 0.00 2.60 1.350 1.350 1.350

Verification of complete wall

Check for overturning stability
Resisting moment Mg = 237.59 kKNm/m

Overturning moment Mg, = 180.58 kKNm/m
Wall for overturning is SATISFACTORY

Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom : 161.97 kPa
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Kamnita zlozba 1

Name : Verification

_Stage - analysis : 1 - 1

Bearing capacity of foundation soil
Design load acting at the pile head

No Moment Norm. force Shear Force Eccentricity Stress
’ [kNm/m] [kN/m] [kN/m] -1 [kPa]
1 142.52 274.02 134.69 0.162 155.71
2 158.66 221.93 141.72 0.236 161.97

Service load acting at the pile head

No Moment Norm. force Shear Force
’ [kNm/m] [kN/m] [kN/m]
1 105.57 202.98 99.77
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Kamnita zlozba 1

Name : Bearing cap.

_Stage - analysis : 1 - -1

Dimensioning No. 1
Forces acting on construction

Name Fhor App.Pt. Fyert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] moment | norm.force | shear for.

Weight - wall 0.00 -1.20 85.38 1.30 1.000 1.000 1.000

FF resistance -5.42 -0.43 6.50 -0.44 1.350 1.350 1.000

Active pressure 55.60 -0.86 13.97 1.99 1.350 1.350 1.350

Water pressure 0.00 -3.00 0.00 1.99 1.000 1.000 1.000

Wall check at the construction joint 3.00 m from the wall crest

Cross-section depth h = 1.99 m

Ultimate shear force VrRg = 97.75 kKN/m > 69.64 KN/m = Vg4

Ultimate compressive force Ngrq = 5317.96 kN/m > 113.00 kN/m = Ngq

Ultimate moment MRd
Cross-section bearing capacity is SATISFACTORY

110.77 kNm/m > 29.07 kNm/m

1
=
g
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Kamnita zlozba 1

Name : Dimensioning

_Stage - analysis : 1 - 1

Slope stability analysis
Input data
Project

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

Partial factors on actions (A)

Permanent design situation

State STR State GEO
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YGg = 1.00 [-] 1.00 [-] 1.00 [-] 1.00 [-]
Variable actions : Yo = 1.50 [-] 0.00 [-] 1.30 [-] 0.00 [-]
Water load : Yw = 1.00 [-]
Partial factors for soil parameters (M)
Permanent design situation

Partial factor on internal friction : B Yo = 1.25 []
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Partial factors for soil parameters (M)
Permanent design situation
Partial factor on effective cohesion : Yo = 1.25 []
Partial factor on undrained shear strength : You = 1.40 [-]
Interface
No. Interface location Coordinates of interface points [m]
X z X z X z
1 -10.50 -6.78 -5.84 -4.20 -1.33 -1.70
-0.60 -0.25 -0.60 0.00 0.00 0.00
26.10 21.90 27.10 22.74
2 7/[ 0.00 -4.20 26.10 21.90
3 -10.50 -16.97 -0.39  -13.00 4.44 -3.78
% 8.70 0.90 27.10 17.98
4 -2.60 -4.20 -1.60 -4.20 -0.80 -4.20
éé 0.00 -4.20 0.00 0.00
5 ; -5.84 -4.20 -2.60 -4.20 -1.33 -1.70
Soil parameters - effective stress state
c
No. Name Pattern L ef J
‘1 [kPa] [kN/m3]
1 Nizko plasti€na glina s pos. vl. grus€a - 35.30 7.00 21.50
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c
No. Name Pattern G of u
1 [kPa] [kN/m3]
2  Metamorfni skrilavec 30.00 50.00 23.00
Soil parameters - uplift
No. Name Pattern = = .
[KN/m3] [kN/m3] -1
1 Nizko plasti¢na glina s pos. vl. gruséa 22.50
2 Metamorfni skrilavec 23.00
Soil parameters
Nizko plasti¢na glina s pos. vl. grus¢a
Unit weight : Yy = 21.50 kN/m3
Stress-state : effective
Angle of internal friction : Pef = 35.30°
Cohesion of soil : Cef = 7.00 kPa
Saturated unit weight : Ysat = 22.50 kN/m3
Metamorfni skrilavec
Unit weight : = 23.00 kN/m3
Stress-state : effective
Angle of internal friction : Pef = 30.00°
Cohesion of soil : Cef = 50.00 kPa
Saturated unit weight : Vsat = 23.00 kN/m3
Rigid Bodies
Y
No. N I
o ame Sample [kN/m3]
1 Material of structure - 23.00
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Assigning and surfaces

Coordinates of surface points [m] Assigned

No. Surface position .
X z X z soil

1 0.00 -4.20 26.10 21.90 Nizko plasticna glina s

0.00 0.00 pos. vl. grus€a

-2.60 -4.20 -1.60 420 \1aterial of structure
-0.80 -4.20 0.00 -4.20
0.00 0.00 -0.60 0.00

-0.60 -0.25 -1.33 -1.70

-5.84 -4.20 pos. vl. gruséa

-5.84 -420 -10.50 -6.78 Nizko plasti¢na glina s
-10.50 -16.97 -0.39  -13.00 pos. vl. grus¢a

4.44 -3.78 8.70 0.90
27.10 17.98 27.10 22.74
26.10 21.90 0.00 -4.20

-0.80 -4.20 -1.60 -4.20

-2.60 -4.20

3 / -2.60 -4.20 -1.33 -1.70 Nizko plasti¢na glina s
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No. S S Coordinates of surface points [m] ASS|g_ned
X z X z soil
5 8.70 0.90 4.44 -3.78

039 -13.00 -1050 -16.97 Metamorfni skrilavec

-10.50 -21.97 2710 -21.97

Anti-Slide piles

Depth of | Length of

Point Length . Pile spacing
No. Construction type beam beam
x [m] z [m] I [m] h [m] Ip [m] b¢ [m] b/by, [m]
1 -1.20 -4.20 14.00 standard wall 2.40
Cross-section Pile bearing capacity
s . Max. bearing
No. .
° [m] D'Str'bUt'O.n capacity V,, | Gradient K [-] | Passive force direction
along the pile [kN]
1 d =0.80 constant 500.00 perpendicular to pile

Water
Water type : GWT

Coordinates of GWT points [m]

No. GWT location
X z X z X z
-10.50 -10.13 0.00 -4.20 0.00 -4.10
1.63 -0.68 6.11 428 27.10 21.52
1

Tensile crack
Tensile crack not input.

Earthquake
Earthquake not included.
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Settings of the stage of construction
Design situation : permanent

Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters

= -6.86
Center : X [m] Angles :
z= 12.33 [m]
Radius : R = 18.86 [m]

ay
a2

-8.59 [°]
82.75 [°]

Analysis of the slip surface without optimization.

The forces acting on the pile
Spencer
Anti-Slide Pile No. 1 (-1.20; -4.20 [m])
The forces acting on the pile cannot be computed - the pile is below the terrain.
Janbu
Anti-Slide Pile No. 1 (-1.20; -4.20 [m])
The forces acting on the pile cannot be computed - the pile is below the terrain.
Morgenstern-Price
Anti-Slide Pile No. 1 (-1.20; -4.20 [m])

The forces acting on the pile cannot be computed - the pile is below the terrain.
Slope stability verification (all methods)

Bishop : Utilization = 81.1 % ACCEPTABLE
Fellenius / Petterson : Utilization = 95.1 % ACCEPTABLE
Spencer : Utilization = 78.0 % ACCEPTABLE
Janbu : Utilization = 60.4 % ACCEPTABLE

Morgenstern-Price :  Utilization = 77.6 % ACCEPTABLE
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Name : Analysis |Stage - analysis : 1-1

-10.50 —
-8.00
-4.00 -

0.00 -
4.00 —
8.00 -
12.00 —
16.00 —
20.00 -
24.00 -
27.10 -
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T.7.2. Stabilno static¢ni izracun AB pilotov

Osnova za stabilnostno-stati¢ni izrac¢un kamnite zlozbe so pridobljene geolosko — geotehni¢ne

raziskave in geomehanske karakteristike zemljin pri povratni analizi ter geodetski posnetek. 1z

porocila so bile povzete geomehanske karakteristike in globine posameznih slojev zemljin.

Stati¢ni izracun AB pilotov smo izvedli s programom GEOS5 po EC2.

Pri izraCunu so upostevane naslednje karakteristike slojev:

Sloj Kohezija | Strizni kot | Prostorninska
(kPa) ©) teza
(kN/m3)
Nizko plasti¢na glina s pos. vl. gruséa 6 35.3 21.5
Metamortni skrilavec 50 30.0 23
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Piloti

Analysis of anti-slide pile

Input data

Project

Task : Piloti
Author : BLAN d.o.o.
Date : 1/28/2026
Settings

Slovenia - EN 1997

Materials and standards

Concrete structures :
Coefficients EN 1992-1-1 :
Steel structures :

EN 1992-1-1 (EC2)
standard
EN 1993-1-1 (EC3)

Partial factor on bearing capacity of steel cross section : ypg = 1.00

Pressure analysis

Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :

Modulus of subsoil reaction :

Coulomb
Caquot-Kerisel
Mononobe-Okabe
standard

Consider reduction of the modulus of subsoil reaction for a braced sheeting

Pressures below the slip surface :
Verification methodology :
Design approach :

standard
according to EN 1997
2 - reduction of actions and resistances

Partial factors on actions (A)
Permanent design situation
Unfavourable Favourable
Permanent actions : YG = 1.35 [-] 1.00 [-]
Variable actions : Yq = 1.50 [-] 0.00 [-]
Water load : Yw = 1.35 []
Partial factors for resistances (R)

Permanent design situation
Partial factor on earth resistance : } YRe = 1.40 [-]
Anchors
Verification methodology : Limit states (LSD)

Reduction coefficients

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

Geometry of structure
Structure length = 12.00 m

Cross-section name : Pile curtain d =

Material of pile : concrete

0.60m;a=180m

Computed coefficient of pressure reduction below the ditch = 0.70

Area of cross-section

A = 1.57E-01 m2/m
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3.53E-03 m4/m
30000.00 MPa
12500.00 MPa

Moment of inertia
Elastic modulus
Shear modulus

Forces above the slip surface

Depth of slip surface hgq =2.50 m

Input of active horizontal force : active pressure
Input of passive horizontal force : springs

Coeff. of increase of active pressure = 1.00

om™

Material of structure

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

Concrete: C 20/25

Cylinder compressive strength fox = 20.00 MPa
Tensile strength fotm = 2.20 MPa
Elasticity modulus E.m = 30000.00 MPa

12500.00 MPa

Shear modulus G
Longitudinal steel: BS00B

Yield strength fyk = 500.00 MPa
Transverse steel: B500B
Yield strength fyk = 500.00 MPa

Modulus of reaction

Modulus of subsoil reaction is computed by method Schmitt.
Basic soil parameters

No. Name Pattern e - U Vsu °
[°] [kPa] [kN/m3] [kN/m3] [°]
1 Nizko plasticna glina s pos. vi. grusca SR 35.30 2.00 21.50 1250  14.10
2 Metamorfni skrilavec I 3000 5000 23.00 13.00  21.00
Soil parameters to compute pressure at rest
No. Name Pattern cal;:r:l':\:ion T:;f [Z] OIE]R [}:rl
1 Nizko plasti¢na glina s pos. vl. grus¢a - cohesive - 0.40 - -
2 Metamorfni skrilavec - cohesive - 0.35 - -
Parameters of soils to compute modulus of subsoil reaction (Schmitt)
No. Name Pattern [Z] ['\En°|::] [;f;]
1 Nizko plasti¢na glina s pos. vl. grus¢a - 0.40 2.00 -
2 Metamorfni skrilavec ENE 0.35 30.00 -
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Piloti

Soil parameters
Nizko plasti¢na glina s pos. vl. grusc¢a

Unit weight : y = 21.50kN/m3
Stress-state : effective

Angle of internal friction : Pef = 35.30°
Cohesion of soil : Cef = 2.00kPa
Angle of friction struc.-soil : 6 = 1410°

Soil : cohesive

Poisson's ratio : v = 040
Oedometric modulus : Eoeg = 2.00 MPa
Saturated unit weight : Vsat = 22.50 kN/m3
Metamorfni skrilavec

Unit weight : y = 23.00 kN/m3
Stress-state : effective

Angle of internal friction : Pef = 30.00°
Cohesion of soil : Cef = 50.00kPa
Angle of friction struc.-soil : 6 = 2100°

Soil : cohesive

Poisson's ratio : v = 035
Oedometric modulus : Eogeq = 30.00 MPa
Saturated unit weight : Vsat = 23.00 kN/m3
Pile fixed into the rock

Length of wallintherock | = 3.00 m

Bearing capacity of rock R = 500.00 kPa

Geological profile and assigned soils

No. Thickness of layer  Depth Assigned soil Pattern
t [m] z[m]
1 9.00 0.00..9.00 Nizko plasti¢na glina s pos. vl. gruséa —= ]
2 - 9.00..« Nizko plasti¢na glina s pos. vl. grus¢a -
Excavation

Soil in front of wall is excavated to a depth of 0.00 m.
Ditch bottom shape

Coordinate Depth
No.
x [m] z [m]
1 0.00 0.01
2 -0.10 0.00
3 -9.10 5.00
4 -10.10 5.00

Origin [0,0] is located at the ditch bottom.

Positive coordinate +z has downward direction.

Terrain profile

Terrain behind construction has the slope 1: 1.04 (slope angle is 44.00 °).
Water influence

GWT behind the structure lies at a depth of 3.00 m
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GWT in front of the structure lies at a depth of 3.00 m

Subgrade at the heel is permeable.
Hydraulic gradient = 0.00

Global settings

Number of FEs to discretize wall = 100

Analysis of depending pressures : reduce according to analysis settings
Minimum pressure is considered as 05 min = 0.200,

Settings of the stage of construction
Design situation : permanent
Analysis results
Pressure above the slip surface

D Passive Active
epth
pressure pressure
[m] [kPa] [kPa]
0 0.00 -
0.00 0.00 -
0.00 0.00 -
2.50 0.00 -
Active pressure - above slip surface
Depth Active pressure
[m] [kPa]
0.00 0.00
0.00 0.00
0.11 0.92
2.50 125.42
Distribution of pressures acting on the structure (in front and behind the wall) - below the slip surface
Depth Ta,p Tk,p Tp,p Ta,z Tk,z Tp,z
[m] [kPa] [kPa] [kPa] [kPa] [kPa] [kPa]
2.50 -8.27 -20.33 -69.98 43.90 66.14 563.39
3.00 -10.15 -24.31 -83.07 53.07 79.37 674.25
4.99 -14.50 -33.51 -113.36 74.29 109.97 930.83
5.00 -14.52 -33.56 -113.52 74.40 110.13 932.12
6.00 -16.70 -38.18 -128.74 85.06 125.51 1061.05
8.99 -23.23 -52.01 -174.25 116.95 171.50 1446.57
9.00 Rock Rock Rock Rock Rock Rock
12.00 Rock Rock Rock Rock Rock Rock
Distributions of the modulus of subsoil reaction and internal forces on the structure
Depth kh,p kh,z Displacement Pressure Shear Force Moment
[m] [MN/m3] [MN/m3] [mm] [kPa] [kN/m] [KNm/m]
0.00 0.00 0.00 -41.59 0.00 0.00 0.00
0.01 0.00 0.00 -41.62 -6.93 0.03 -0.00
0.60 0.00 0.00 -42.83 -15.63 712 -1.88
1.20 0.78 0.00 -44.05 -19.86 18.39 -9.43
1.80 0.78 0.78 -45.25 -2.91 26.24 -23.42
2.40 0.78 0.78 -46.36 19.74 21.20 -38.34
2.50 0.78 0.78 -46.53 23.38 19.13 -40.28

4
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Depth kh,p kh,z Displacement Pressure Shear Force Moment
[m] [MN/m3] [MN/m3] [mm] [kPa] [kN/m] [KNm/m]
2.50 0.78 0.78 -46.53 23.38 19.13 -40.28
2.52 0.78 0.00 -46.57 -12.67 19.29 -40.74
3.00 0.78 0.00 -47.35 -8.29 24.32 -51.30
3.60 0.78 0.00 -48.16 -5.31 28.41 -67.21
4.20 0.78 0.00 -48.74 -2.14 30.66 -85.03
4.80 0.78 0.00 -49.03 1.26 30.93 -103.61
5.40 0.78 0.00 -48.97 4.93 29.09 -121.73
6.00 0.78 0.78 -48.50 11.41 24.38 -138.04
6.60 0.78 0.78 -47.56 19.33 15.20 -150.16
7.20 0.78 0.78 -46.12 28.05 1.03 -155.29
7.80 0.78 0.78 -44.15 37.59 -18.62 -150.30
8.40 0.78 0.78 -41.67 47.92 -44.24 -131.76
9.00 0.78 0.00 -38.75 -30.33 -70.92 -96.05
9.60 0.78 0.00 -35.51 -27.79 -53.48 -58.81
10.20 0.78 0.00 -32.06 -25.09 -37.61 -31.56
10.80 0.78 0.00 -28.50 -22.31 -23.38 -13.35
11.40 0.78 0.00 -24.90 -19.49 -10.84 -3.17
12.00 0.78 0.00 -21.28 -16.66 -0.00 0.00
Maximum shear force = 70.92 kN/m
Maximum moment = 155.29 kNm/m
Maximum displacement = 491 mm
Displacement in the depth of slip surface = 46.5 mm
Verification of rock bearing capacity
Bearing capacity of rock = 500.00 kPa
Partial factor on rock bearing capacity yrr =  1.40
Max. stress o = 30.33 kPa
Design bearing capacity of rock Ry = 357.14 kPa
Bearing capacity of rock is SATISFACTORY
Verification of rock bearing capacity
Bearing capacity of rock = 500.00 kPa
Partial factor on rock bearing capacity yrr = 1.40
Max. stress o = 30.33 kPa
Design bearing capacity of rock Rq = 357.14 kPa
Bearing capacity of rock is SATISFACTORY
Terrain settlement behind the structure
Terrain settlement 8,5 = 69.0 mm
Coordinates Settlement
X [m] z [mm]
1 0.00 31.4
2 1.03 53.1
3 2.06 69.3
4 3.08 80.0
5 4.1 85.1
6 5.14 84.8
I 5|
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Coordinates Settlement
X [m] z [mm]
7 6.17 78.8
8 7.20 67.4
9 8.22 50.5
10 9.25 28.0
11 10.28 0.0

Name : Analysis

_Stage - analysis : 1 - -1

Modulus of subsoll reagtfon
Length of structure 8 00m

s
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-=-T

——— Pressure

Earth pressures + d?{-m
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BLAN d.o.o.

_Stage - analysis : 1 - -1
e e

Name : Analysis

Geometry of struct
Length of structure f2.00m

/]

Displacement of structure
Max. disp. = 49.1 mm
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Name : Analysis

_Stage - analysis : 1 - -1

Modulus of subsoil reagffon

Length of structure =

- /]

Terrain settlement behind the structure
Terrain settlement z = 85.1 mm

Name : Analysis

_Stage - analysis : 1 - -1

Modulus of subsoil reagffon

Length of structure =

Earth pressures + dis

26000
[kPa]
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Dimensioning No. 1
Distribution of forces on construction

Disp. min Disp. max Shear force min. Shear force max Moment min. Moment max.
[mm] [mm] [kN/m] [kN/m] [kNm/m] [kNm/m]
0.00 -41.59 -41.59 0.00 0.00 0.00 0.00
0.01 -41.60 -41.60 -0.00 -0.00 0.00 0.00
0.01 -41.60 -41.60 -0.00 -0.00 0.00 0.00
0.01 -41.62 -41.62 0.03 0.03 -0.00 -0.00
0.01 -41.62 -41.62 0.03 0.03 -0.00 -0.00
0.60 -42.83 -42.83 712 712 -1.88 -1.88
1.20 -44.05 -44.05 18.39 18.39 -9.43 -9.43
1.80 -45.25 -45.25 26.24 26.24 -23.42 -23.42
2.40 -46.36 -46.36 21.20 21.20 -38.34 -38.34
2.50 -46.53 -46.53 19.13 19.13 -40.28 -40.28
2.50 -46.53 -46.53 19.13 19.13 -40.28 -40.28
2.50 -46.54 -46.54 19.09 19.09 -40.44 -40.44
2.50 -46.54 -46.54 19.09 19.09 -40.44 -40.44
2.52 -46.57 -46.57 19.29 19.29 -40.74 -40.74
3.00 -47.35 -47.35 24.32 24.32 -51.30 -51.30
3.60 -48.16 -48.16 28.41 28.41 -67.21 -67.21
4.20 -48.74 -48.74 30.66 30.66 -85.03 -85.03
4.80 -49.03 -49.03 30.93 30.93 -103.61 -103.61
5.40 -48.97 -48.97 29.09 29.09 -121.73 -121.73
6.00 -48.50 -48.50 24.38 24.38 -138.04 -138.04
6.60 -47.56 -47.56 15.20 15.20 -150.16 -150.16
7.20 -46.12 -46.12 1.03 1.03 -155.29 -155.29
7.80 -44.15 -44.15 -18.62 -18.62 -150.30 -150.30
8.40 -41.67 -41.67 -44.24 -44.24 -131.76 -131.76
9.00 -38.75 -38.75 -70.92 -70.92 -96.05 -96.05
9.60 -35.51 -35.51 -53.48 -53.48 -58.81 -58.81
10.20 -32.06 -32.06 -37.61 -37.61 -31.56 -31.56
10.80 -28.50 -28.50 -23.38 -23.38 -13.35 -13.35
11.40 -24.90 -24.90 -10.84 -10.84 -3.17 -3.17
12.00 -21.28 -21.28 -0.00 -0.00 0.00 0.00
Maximum values of internal forces
Maximum displacement =  -49.1 mm
Minimum displacement = -21.3 mm
Maximum bending moment = 0.00 kNm/m
Minimum bending moment = -155.29 kNm/m
Maximum shear force = 70.92 kKN/m

Verification of RC cross section (Pile curtain d =0.60 m; a =1.80 m)

All construction stages are taken into the analysis.
Partial factor on load = 1.00
Verification of cross section in bending:

Reinforcement - 8 pc bars 25.0 mm; cover 80.0 mm
Type of structure (reinforcement ratio) : beam
Reinforcement ratio p = 0.694 % > 0.130 % = Pmin
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Load : Mgq = 279.53 kNm

Bearing capacity : Mrq = 312.82 kNm
Designed pile reinforcement is SATISFACTORY

Verification of cross section in shear:

Shear reinf. - 2 profile 10.0 mm; distance 200.0 mm

Agy = 785.4 mm?2

Ultimate shear force: Vrq = 368.80 kN > 127.66 kN = Vg4
Cross-section is SATISFACTORY.

Overall verification: Cross-section is SATISFACTORY

Name : Dimensioning

_Stage - analysis : 1 -1

Displacement Bending moment Shear force
-49.1mm 155.29Nm/m Min1 = 31.07; Min2 = -7092kN/m
-15520kNm/m Max1 = 31.07; Max2 = -7092kN/m
o004 000 000 0
1.00 100 100
S\
S5
S “"’?‘:““‘
PSSRSO
200 200 200 :‘:‘:‘:‘:"‘:‘:“‘j
S
B
KSR
eeleles,
Sessetets
ot
b S
300 300 LSS5, 300 .‘““:‘:“‘:"
LSS
Sy fesenerens)
S| [#fesieretsies)
85055 LSS
X5 B
s% st PSS
kS 5 s setienetes
A B
LSS S
200 400 hesSe o 400 PSS
(S
SRS
(S5
e
Jossesetes!
esesesetet
S S5
SIS
3l SN ]
S
ek sd
iestesietetes!
S
S
feSen et eless
]
ooy
6.00 600 oSS 600
3
700 7.00 K 700
-155 29K KK
800 800 800
900 200 568°
1000 1000 1000
11.00 11.00 1100
21 \
1200 | ) 129 | | 120 | | | |
Lso0 v 500 20000 ] boooo 7500 v ] v 500
fmm) TkNm/m] tkN/m]

[GEQOS5 - Anti-Slide Pile | version 5.2021.83.0 | hardware key 9398 / 1 | BLAN d.o.0. | Copyright © 2023 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]

[Geoportal d.o.o. | + 386(0)1 620 33 20| info@geoportal.si| http://www.geoportal.si]




BLAN d.9.0.

Storitve v gradbeni$tvu in rudarstvu
Speglova ulica 47, 3320 Velenje

www.blan.si

info@blan.si

T.7.3. Stabilno stati¢ni izra¢un kamnite zlozbe 2

Osnova za stabilnostno-stati¢ni izrac¢un kamnite zlozbe so pridobljene geolosko — geotehni¢ne

raziskave in geomehanske karakteristike zemljin pri povratni analizi ter geodetski posnetek. 1z

porocila so bile povzete geomehanske karakteristike in globine posameznih slojev zemljin.

Stati¢ni izraCun kamnite zlozbe smo izvedli s programom GEOS5 po EC2.

Pri izraCunu so upostevane naslednje karakteristike slojev:

Sloj Kohezija | Strizni kot | Prostorninska
(kPa) ©) teza
(kN/m3)
Nizko plasti¢na glina s pos. vl. gruséa 2 35.3 21.5
Metamortni skrilavec 50 30.0 23

stran23



BLAN d.o.o.

Kamnita zlozba 2

Gravity wall analysis
Input data

Project

Task : Kamnita zlozba 2
Author : BLAN d.o.o.
Date : 1/27/2026

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

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

Verification methodology : according to EN 1997

Design approach : 2 - reduction of actions and resistances

Partial factors on actions (A)
Permanent design situation

Unfavourable Favourable
Permanent actions : YG = 1.35 [+] 1.00 [+]
Variable actions : YQ = 1.50 [-] 0.00 [-]
Water load : Yw = 1.35 [-]
Partial factors for resistances (R)
Permanent design situation
Partial factor on overturning : } YRy = 1.40 [-]
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 : } Wo = 0.70 [-]
Factor for frequent value : Yq = 0.50 []
Factor for quasi-permanent value : Wy = 0.30 [-]
Anchors
Verification methodology : Limit states (LSD)
Reduction coefficients
Reduction. coeff of steel strength : = 1.35 [-]
Reduction coefficient of pull out resistance (sall) : = 1.35 [-]
Reduction coefficient of pull out resistance (grouting) : = 1.35 [-]
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Material of structure

Unit weight y = 23.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete: C 20/25

Cylinder compressive strength

Tensile strength

20.00 MPa
2.20 MPa

fck
fotm =

Longitudinal steel: B500B

Yield strength

Geometry of structure

fyk = 500.00 MPa

No. Coordinate Depth
X [m] Z [m]
1 0.00 0.00
2 0.00 6.20
3 -3.00 6.00
4 -0.60 0.25
5 -0.60 0.00

The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 10.80 m2.

Basic soil parameters

c
No. Name Pattern et ef u LE °
[°] [kPa] [kN/m3] [kN/m3] [°]
1 Nizko plasti¢na glina s pos. vi. gruséa SR 35.30 2.00 21.50 1250  14.10
2 Metamorfni skrilavec I 000 50.00 23.00 13.00  21.00
Soil parameters to compute pressure at rest
K
No. Name Pattern Type- G v OCR i
calculation 1 [-] -1 -1
1 Nizko plasti€na glina s pos. vl. grus€a - cohesive - 0.40 - -
2 Metamorfni skrilavec - cohesive - 0.30 - -

Soil parameters

Nizko plasti¢na glina s pos. vl. gruséa

Unit weight : y = 21.50 kN/m3
Stress-state : effective

Angle of internal friction : Qef = 35.30°
Cohesion of soil : Cef = 2.00 kPa
Angle of friction struc.-solil : 6 = 14.10°

Soil : cohesive

Poisson's ratio : v = 040
Saturated unit weight : Vsat = 22.50 kN/m3
Metamorfni skrilavec

Unit weight : y = 23.00 kN/m3
Stress-state : effective
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Kamnita zlozba 2

BLAN d.o.o.

Angle of internal friction : Qef = 30.00°

Cohesion of soil : Cef = 50.00 kPa

Angle of friction struc.-soil : 6 = 21.00°

Soil : cohesive

Poisson's ratio : v = 030

Saturated unit weight : Vsat = 23.00 kN/m3

Backfill

Assigned soil : Nizko plasti¢na glina s pos. vl. grus¢a

Slope =45.00 °

Geological profile and assigned soils

No. Thickness of layer  Depth Assigned soil Pattern

t[m] z [m]

1 5.10 0.00 .. 5.10 Nizko plasti¢na glina s pos. vl. grus¢a -
2 - 5.10..0 Metamorfni skrilavec -

Name : Profile and assignment

_Stage - analysis : 1-0

Foundation

Type of foundation : soil from geological profile
Terrain profile

Terrain behind construction has the slope 1: 1.46 (slope angle is 34.38 °).
Embankment height is 6.50 m, embankment length is 9.50 m.
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Water influence

GWT behind the structure lies at a depth of 5.50 m
GWT in front of the structure lies at a depth of 6.00 m
Subgrade at the heel is permeable.

Hydraulic gradient = 0.56

Input surface surcharges

Surcharge . Mag.1 Mag.2 Ord.x Length Depth
No. Action
new change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 Yes permanent 16.00 9.50 3.00 on terrain
No. Name
1 promet
Resistance on front face of the structure
Resistance on front face of the structure: at rest
Soil on front face of the structure - Nizko plasti¢na glina s pos. vl. grus¢a
Soil thickness in front of structure h= 400m
Soil slope in front of structure B =-24.00 °
Settings of the stage of construction
Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.
Verification No. 1
Forces acting on construction
Name Fhor App.Pt. Fyert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] x [m] overtur. sliding stress
Weight - wall 0.00 -2.25 245.40 1.98 1.000 1.000 1.350
FF resistance -87.27 -1.33 54.64 -1.11 1.000 1.000 1.350
Active pressure 203.10 -1.83 51.02 3.00 1.350 1.350 1.350
Water pressure 1.75 -0.10 0.00 3.00 1.350 1.350 1.350
promet 11.10 -2.98 2.79 3.00 1.350 1.350 1.350

Verification of complete wall

Check for overturning stability
Resisting moment M5 = 458.86 kNm/m

Overturning moment Mg, = 429.05 kNm/m
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hyeg
Active horizontal force Hact

Wall for slip is SATISFACTORY

252.62 kKN/m
179.01 kN/m

Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom : 348.18 kPa
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Name : Verification

_Stage - analysis : 1 - 1

Bearing capacity of foundation soil
Design load acting at the center of footing bottom

No Moment Norm. force Shear Force Eccentricity Stress
’ [kNm/m] [kN/m] [kN/m] -1 [kPa]
1 331.28 488.19 140.85 0.226 295.97
2 366.10 385.44 178.17 0.317 348.18

Service load acting at the center of footing bottom

No Moment Norm. force Shear Force
’ [kNm/m] [kN/m] [kN/m]
1 245.39 361.62 104.34

Verification of foundation soil

Stress in the footing bottom : rectangle

Eccentricity verification

Max. eccentricity of normal force e
Maximum allowable eccentricity egw

0.317
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 Ry

1000.00 kPa
1.40

348.18 kPa

714.29 kPa

[¢)

Bearing capacity of foundation soil is SATISFACTORY

[Geoportal d.o.o. | + 386(0)1 620 33 20| info@geoportal.si| http://www.geoportal.si]
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BLAN d.o.o.

Kamnita zlozba 2

Overall verification - bearing capacity of found. soil is SATISFACTORY

Name : Bearing cap.

_Stage - analysis : 1 - -1

Dimensioning No. 1
Forces acting on construction

Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] X [m] moment | norm.force | shear for.
Weight - wall 0.00 -2.29  241.33 1.98 1.000 1.000 1.000
FF resistance -87.16 -1.33 54.57 -1.11 1.350 1.350 1.000
Active pressure 190.50 -1.95 47.86 3.00 1.350 1.350 1.350
Water pressure 1.24 -0.17 0.00 3.00 1.350 1.350 1.350
promet 10.79 -3.06 2.71 3.00 1.350 1.350 1.350

Wall check at the construction joint 6.00 m from the wall crest

Cross-section depth h = 3.00 m

Ultimate shear force VRd =
Ultimate compressive force Nrg
Ultimate moment Mgq =

1374.24 kN/m
= 11692.81 kN/m
567.82 kNm/m > 364.64 kNm/m

Cross-section bearing capacity is SATISFACTORY

> 186.26 kN/m = Vgg
> 383.27 kN/m = Ngq
= Mgg

[GEOS - Gravity Wall | version 5.2021.72.0 | hardware key 9398 / 1 | BLAN d.o.o0. | Copyright © 2023 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
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BLAN d.o.o.

Kamnita zlozba 2

Name : Dimensioning \Stage - analysis : 1-1

Slope stability analysis

Input data
Project
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

Partial factors on actions (A)

Permanent design situation

State STR State GEO
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YGg = 1.00 [-] 1.00 [-] 1.00 [-] 1.00 [-]
Variable actions : Yo = 1.50 [-] 0.00 [] 1.30 [-] 0.00 [-]
Water load : Yw = 1.00 [-]
Partial factors for soil parameters (M)

Permanent design situation

Partial factor on internal friction : B Yo = 1.25 []

[GEOS - Gravity Wall | version 5.2021.72.0 | hardware key 9398 / 1 | BLAN d.o.o0. | Copyright © 2023 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
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Kamnita zlozba 2

Partial factors for soil parameters (M)

Permanent design situation

Partial factor on effective cohesion : Yo = 1.25 []
Partial factor on undrained shear strength : You = 1.40 [-]
Interface
No. Interface location Coordinates of interface points [m]
X z X z X z
1 % 0.00 -6.20 1.10 -5.10 12.70 6.50
2 - -15.50 -8.31 -10.31 -6.00 -1.33 -2.00
-0.60 -0.25 -0.60 0.00 0.00 0.00
9.50 6.50 12.70 6.50 18.60 6.50
3 % 1.10 -5.10 18.60 1.39
4 -3.00 -6.00 -1.49 -6.10 0.00 -6.20
5 % -10.31 -6.00 -3.00 -6.00 -1.33 -2.00
6 % -15.50 -10.97 -1.49 -6.10
I 8]

[GEOS - Gravity Wall | version 5.2021.72.0 | hardware key 9398 / 1 | BLAN d.o.o0. | Copyright © 2023 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
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Kamnita zlozba 2

Soil parameters - effective stress state

c
No. Name Pattern L ef J
] [kPa] [kN/m3]
1 Nizko plasti€na glina s pos. vl. grus€a - 35.30 2.00 21.50
2  Metamorfni skrilavec - 30.00 50.00 23.00
Soil parameters - uplift
No. Name Pattern VL 9 .
[KN/m3] [kN/m3] -1
1 Nizko plasti¢na glina s pos. vl. grus¢a 22.50
2 Metamorfni skrilavec 23.00
Soil parameters
Nizko plasti¢na glina s pos. vl. grus¢a
Unit weight : y = 21.50 kN/m3
Stress-state : effective
Angle of internal friction : Qef = 35.30°
Cohesion of soil : Cef = 2.00 kPa
Saturated unit weight : Ysat = 22.50 kN/m3
Metamorfni skrilavec
Unit weight : = 23.00 kN/m3
Stress-state : effective
Angle of internal friction : Pef = 30.00°
Cohesion of soil : Cef = 50.00 kPa
Saturated unit weight : Ysat = 23.00 kN/m3
Rigid Bodies
Y
No. N I
o ame Sample [kN/m3]

1 Material of structure

[GEOS - Gravity Wall | version 5.2021.72.0 | hardware key 9398 / 1 | BLAN d.o.o0. | Copyright © 2023 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
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Kamnita zlozba 2

Assigning and surfaces

No. S e T Coordinates of surface points [m] ASS|g.ned
X z X z soil
1 N 18.60 1.39 18.60 6.50 Nizko plasti¢na glina s
% 12.70 6.50 110  -5.10 pos. vl. grus¢a
2 -3.00 -6.00 -1.33 -2.00 Nizko plasti¢na glina s
3 0.00 -6.20 1.10 -5.10 Nizko plasti¢na glina s
12.70 6.50 9.50 6.50 pos. vl. grusca
0‘00 0‘00 -
4 -3.00 -6.00 -1.49 -6.10 .
0.00 .20 0.00 0.00 Material of structure
-0.60 0.00 -0.60 -0.25
-1.33 -2.00

[GEOS - Gravity Wall | version 5.2021.72.0 | hardware key 9398 / 1 | BLAN d.o.o0. | Copyright © 2023 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
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Kamnita zlozba 2

BLAN d.o.o.
No. S S Coordinates of surface points [m] ASS|g_ned
X z X z soil
5 -1.49 -6.10 -3.00 -6.00 Nizko plasti¢na glina s
-10.31 -6.00 -15.50 -8.31 pos. vl. grus€a
-15‘50 -10‘97 -
6 -15.50 -10.97 -15,50 -15.97 Metamorfni skrilavec
18.60 -15.97 18.60 1.39
1.10 -5.10 0.00 -6.20
-1 -49 -6-10 -
Surcharge
Location| Origin | Length | Width | Slope Magnitude
No. Type Typ.e o d, 94, f
action z [m] x [m] I [m] b [m] al] ,F ; g2 unit
1 on = = 2
1  strip permanent terrain x=9.50 1=3.00 0.00 16.00 kN/m
Surcharges
No. Name
1 promet
Water
Water type : GWT
I 1]
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Kamnita zlozba 2
BLAN d.o.o.
No. GWT location Coordinates of GWT points [m]
X z X z X z
-15.50 -9.62 -3.10 -6.00 0.00 -6.00
0.00 -5.50 413 -1.93 8.73 0.78
18.60 4.29
1
Tensile crack
Tensile crack not input.
Earthquake
Earthquake not included.
Settings of the stage of construction
Design situation : permanent
Results (Stage of construction 1)
Analysis 1
Circular slip surface
Slip surface parameters
=  -10.24 [m aq = -8.16 [°
Center: X [m] Angles : ! '
z= 21.62 [m] ap = 59.48 [°]
Radius : R= 29.77 [m]
Analysis of the slip surface without optimization.
Slope stability verification (all methods)
Bishop : Utilization = 68.5 % ACCEPTABLE
Fellenius / Petterson : Utilization = 74.3 % ACCEPTABLE
Spencer : Utilization = 69.1 % ACCEPTABLE
Janbu : Utilization = 69.3 % ACCEPTABLE
Morgenstern-Price :  Utilization =69.2 % ACCEPTABLE
I 12
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Kamnita zlozba 2

Name : Analysis

_Stage - analysis : 1 - 1

[

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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T.8. 1IZVEDBA SANACIJE

S sanacijo plazu moramo zas¢iti cesto in objekte ter prepreciti nadaljnje premikanje zemljine.
Za sanacijo plazu bomo izdelali uvrtane AB pilote premera fi 80, povezane z AB gredo v
dolzini 85.5 m. Nad objekti se za stabilizacijo izvede kamnita zloZzba z izvedbo AB pilotov,

povezani z AB gredo v dolzini 85.5 m.

Uredi se tudi odvodnjavanje obmoc;ja.

T.8.1. Pripravljalna dela in delovni plato

Pripravljalna dela:
Pred izvedbo del je potrebno:

- odstraniti morebitno grmovje in drevesa,

- odstraniti obstoje¢e vodno zajetje,

zakolicba konstrukcij,...

Dostopna cesta, delovni plato

Dostopna cesta do delovnega platoja za kamnito zlozbo 1 se izvede s spodnje strani v $irini
3.0 — 3.5 m, v skupni dolzini cca. 25.0 m. Dostopna cesta do delovnega platoja za kamnito
zlozbo 2 se izvede s spodnje strani v $irini 3.0 — 3.5 m, v skupni dolZini cca. 41.0 m. Cesta se

izdela iz kamnitega drobljenca v debelini do 30.0 cm.

T.8.2. AB greda in AB piloti ter Kamnita zlozba 1

Uvrtani AB piloti

Za dodatno stabilizacijo kamnite zlozbe se po vsej dolzini delovnega platoja se na spodnji
strani ceste na vzdolZnih medsebojnih razdaljah 2.4 m izvedejo vrtine premera ®80 cm
globine 14.0 m (35 pilotov), katere se podaljsajo za 0.7 m, zaradi slepega vrtanja skozi vi§ino
AB grede. Skupno Stevilo uvrtanih AB pilotov znasa 35, piloti so uvrtani v trdno podlago, ki
jo v tem primeru predstavlja metamorfni skrilavec. Pri izvedbi uvrtanih AB pilotov se uporabi

¢rpni beton C25/30, XC2, PV-I, D32, S3. Armaturni ko$ je izveden iz 12 vzdolZznih palic
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premera ®25 mm, armaturnih obrocev premera ®20 mm v rastrih 1.0 m, ki povezujejo
vzdolzno armaturo ter spiralne strizne armature premera @10 mm v rastrih 0.2 m. Zas¢itni sloj
armature znasa 5 cm, sidrna dolZina armaturnih palic v vezno AB gredo znasa 0.65 m. Pred
izvedbo vezne AB grede je potrebno odstraniti material med AB piloti ter odbiti »glavo« AB

pilota v zgornji visini 0.3 — 0.40 m.

Pilote se izvede tako, da se izdela vsak drugi pilot, nato pa se vrne nazaj, da se izdelajo Se
vmesni piloti. Pri betonaZzi je pomembno, da je kontraktorska cev vedno potopljena v beton
najmanj 1 m. Na ta nacin se izognemo problemu nezveznosti pilotov. Pred izvedbo AB grede
se odstrani odvecni beton, pusti se le 5 cm betona nad podloZznim betonom, ki sluzi kot strizni

zob. Piloti se izvajajo pod neprestanim geoloskim nadzorom.

Za preverjanje kvalitetno izvedenih AB pilotov se izvede 15 testov zveznosti pilotov — PIT

test.

AB greda

Osnova za gradnjo vezne AB grede na predvideni lokaciji so predhodno izvedeni uvrtani AB

piloti ter izdelan podlozni beton C12/15 v debelini 10 cm.

Pri izvedbi vezne AB grede se uporabi beton C30/37, XD3, XF4, PV-II, D32, S3. Armaturni
kos je izveden iz vzdolZnih palic premera ®12 mm ter stremenske armature premera ®12 mm
v rastrih 0.15 m. Zas¢itni sloj armature znaSa 5 cm, prekrivanje vzdolznih armaturnih palic pa
najmanj 0.60 m. Pri izvedbi vezne AB grede je potrebno zgornje robove ustrezno pobrati

oziroma jih urediti s trikotnimi letvami 2x2 cm.

Dimenzije vezne AB grede: dolzina = 85.50 (0s) m, $irina 2.60 m, viSina 0.60 m.

Kamnita zlozba 1

Izkopi za izvedbo zloZbe se se varujejo z zabitimi HEA 200 profili.

Kamnita zloZba se izvede na predhodno izdelano AB gredo, na katero se nato za¢ne vgrajevati
kamniti lomljenec. Kamnita zlozba bo izdelana iz kamnitega lomljenca 30-100 cm, za vezivo

bomo uporabili beton C20/25.
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Na kamnito zlozbo se izvede AB venec. Pri izvedbi AB venca se uporabi beton C30/37,
XC4/XF3, PV-II, D16, S3. Armaturni ko$ je izveden iz vzdolZzne in stremenske armature
premera @10 mm. Zascitni sloj armature znasa 5 ¢cm, prekrivanje vzdolznih armaturnih palic
pa najmanj 60 cm. Pri izvedbi AB venca je potrebno zgornje robove ustrezno »pobrati«

oziroma jih urediti s trikotnimi letvami.
Na vrhu vezne grede se po koncani sanaciji postavi panelna ograja.

Visina zlozbe znasa 4.2 m. Sirina temelja kamnite zloZbe, ki ga predstavlja AB greda, znasa

2.6 m, Sirina v vencu pa 0.60 m. Celotna dolZina kamnite zloZbe je 85.50 m.

T.8.3. Kamnita zlozba 2

Izkopi za izvedbo zloZbe se varujejo z zabitimi HEA 200 profili.

Temelj se izvede iz betona C25/30 v debelini 0.4 m, v katerega se nato zaCne vgrajevati
kamniti lomljenec. V primeru, da na predvideni koti temeljenja ni nepodajne podlage, je
potrebno izkope poglobiti in material nadomestiti s kombinacijo kamna in betona, kot je
predvideno v kamniti zlozbi. Kamnita zloZba bo izdelana iz kamnitega lomljenca 30-100 cm,

za vezivo bomo uporabili beton C20/25

Na kamnito zlozbo se izvede AB venec. Pri izvedbi AB venca se uporabi beton C30/37,
XC4/XF3, PV-II, D16, S3. Armaturni ko$ je izveden iz vzdolzne in stremenske armature
premera @10 mm. Zas¢itni sloj armature znasa 5 cm, prekrivanje vzdolznih armaturnih palic
pa najmanj 60 cm. Pri izvedbi AB venca je potrebno zgornje robove ustrezno »pobrati«

oziroma jih urediti s trikotnimi letvami.
Na vrhu vezne grede se po koncani sanaciji postavi panelna ograja.

Visina zlozbe znasa 6.00 m. Sirina temelja kamnite zlozbe znaSa 2.70 m, Sirina v vencu pa

0.60 m. Celotna dolZina kamnite zloZbe je 24.00 m.
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T.8.4. Odvodnjavanje kamnite zlozbe 1

Na zaledni strani kamnite zlozbe 1 se izdela kamniti drenazni zasip D16/32 v visini cca. 3.8
m, Sirine 30 — 50 cm, na dnu zasipa pa se vgradi drenazna cev DN 200, ki je poloZena na
betonsko posteljico. Drenazna cev se izvede proti zbirnemu jasku 1 pod naklonom min. 1%.
Za kamnito zloZbo se uredi jarek s kanaletami na preklop iz cementnega betona na podlozni
plasti podloznega betona debeline 15 — 20 cm. Voda iz zbirnega jaska 1 se vodi preko
kanalizacijske cevi do zbirnega jaska 2, od tu preko prepusta do zbirnega jaska 3 in naprej
preko kanalizacijske cevi do obstojecega zbirnega jaska ob javni poti. Voda se iz obstojecega

zbirnega jaska vodi preko novega prepusta do iztoka na prosto.

T.8.5. Odvodnjavanje kamnite zloZbe 2

Na zaledni strani kamnite zlozbe 2 se izdela kamniti drenazni zasip D16/32 v visini cca. 5.8
m, Sirine 30 — 50 cm, na dnu zasipa pa se vgradi drenazna cev DN 200, ki je poloZena na
betonsko posteljico. Drenazna cev se izvede proti zbirnemu jasku 4 pod naklonom min. 1%.
Za kamnito zlozbo se uredi jarek s kanaletami na preklop iz cementnega betona na podlozni
plasti podloznega betona debeline 15 — 20 ¢cm. Voda iz zbirnega jaska 4 se vodi preko
kanalizacijske cevi do obstojeCega zbirnega jaska ob javni poti, od tu pa preko novega

prepusta do iztoka na prosto.

T.8.6. Zakolicbeni podatki

Zakoli¢ba lokacij podpornih konstrukcij so podane koordinate detajlnih tock. Podatki so

podani na risbi G.9.
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T.8.7. Katastersko obmoc¢je

Stabilizacija plazu bo izvedena na sledecih parcelah:

k.o. Vrata (837):

St. parcele: 106/3 (imetnik: Srecko Bozi¢, Gortina 59, 2366 Muta in Nada Bozi¢, Vrata 16,

2366 Muta)

§t. parcele: 106/5 (imetnik: Srecko Bozi¢, Gortina 59, 2366 Muta in Nada Bozi¢, Vrata 16,

2366 Muta)

§t. parcele: 106/6 (imetnik: Kristijan Adam, Vrata 15, 2366 Muta)

§t. parcele: 107/3 (imetnik: Srecko Bozi¢, Gortina 59, 2366 Muta in Nada Bozi¢, Vrata 16,

2366 Muta)

§t. parcele: 114/6 (imetnik: Srecko Bozi¢, Gortina 59, 2366 Muta in Nada Bozi¢, Vrata 16,

2366 Muta)
St. parcele: 114/10 (imetnik: Srecko Bozi¢, Gortina 59, 2366 Muta)

St. parcele: 114/11 (imetnik: Kristijan Adam, Vrata 15, 2366 Muta)
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T.9. GEOTEHNICNE VRTINE

T.9.1. Fotografije geotehni¢ne vrtine V1
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Geolofko - geotehnicni profil vrtine Cznaka vrtine: V-1
Koordinate (D96} ¥ =163643.50, X=507096.39
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T.9.2. Fotografije geotehni¢ne vrtine V2
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Geolosko - geotehniéni profil vrtine

Oznaka vrtine:

V-2

Koaordinate (D96): Y =163649.15 X=507053.79

Globina

M.m.v.

Litolo3ki
stolpec

Klasifikacija po
SIST EN 150
148BE-2

Geolosko - geotehniéni apisi

SPT

g10

72

2.0

5.0
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4.0

9.5

el ==l e
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i
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53

26

34

W etamorfni skrilavec
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Geoloko - geotehnicni profil vrtine Oznaka wrtine: V-3
Koordinate (D96} ¥ =163613.82, X=507023.62
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PREISKAYV

stran35



zly

219eA0Y "V |epsifeid
9202°L0°SL ‘wnieq

0 | o 0 | ] 0 0 | |
610Z:11-268L1 610Z:01-268LL W%Mm 5102:2-268.L mmr%ww” ouspaneu 12ays ‘aufuiez
Ay 1102626821 OSI N3 LSIS N 2102:4-2682 OSIN3 1SIS 8102:21-26821 OSIN3 LSIS o osna tais |osina| = mow%wwmmmwm_w 50'9d ‘prepuels
N3 18IS 18IS '
zr | ese 8gL | o1z | s'or pesmbnsods oo gy |szozain | en | zioezie
eullb eugnserd oyziu 119
oonepis lupoweew  [oo'oL - 00%6 | §ZozELLL | LA | LLo9ZI
[CEON ECE) T | ©a | CPl | Ep) | (Ban ) TW/BN) | P | CRBm | (%) )
€900
oy sD le) =5 K b Sz 5o) i) 9 sd Pd d M
auiquy / aulfjwaz sido op - po
= _ » = _ _
~ e el 3 0oy _ 002 _ 00k _ 0S 2 < < 3 = S 3 3 ® BWASZAPO apuos
3 =32 £ g o @a S - & z B0I0ZA
2 g 3 @ m ) o L B 3 e ® 2 2 N3 T 23 @ o = wnjeq eyeuzo
z |33 & g 02 25 3 S T a 2 3 c E d @ 2 2 1 E el &
s ] <  sludojs suUBWBIGO 23 33 g g 2 s = R B 3 3 3 ? s ) 5 3 2 Ul
2 3 2 e3 53 3 E g & = 3 @ @ 3 2
; z : 3
dan Ifjluaz jsoujgewioed BUIfjWaZ Jsoupl] JSONBUIZ £}0}S05 ST 0810Z)\
NIFTN3Z ACHLINVHYd HINJINHILOIO AVMSIZdd AOLVLINZIY VOINGITOI™d

LLL :6ojeu unojea
9Z-700 :Aeysiaud weiboid

‘Palao
ejRIp cElioeyo]

'0°0'p uelg MIuQoseN

1S"ZUl-086° MMM

1s'zui-096@uIp :e1s0d-3

00 99 v€ ¢l 98¢+ 'IBL

eueljgnfl ‘1 easguig

P A~ N
VHIZIA039 - VHINKILO3D - ¥ i

1901039 iy
wZ_W__ZM_NZ_@M_m_

\__|
A N | / 4
e




zle

219BA0Y °Y [epsjfaid
9202°L0°¢) ‘wnjeq
0 0 [l 0 0 0 0 o | o | o 0 0 0 0 0%
Y I
20 220 €L0TILY ; -
- - . . .| 01021 | 0L0Z:L | ouspsneu isois ‘sulfjwsz
(zd) |oz:oz6} T:06E0L zel8l : 'z |+600z6 o
wus) | N3 | SEVELSAWLSY | ogiyig NIa 2202:27-98Z€) N3 LSIS M%mumw/um%m_m +.mnm vrLL | vvLL |ezs0SN/1202:002'50'9d ‘piepuels
1818 18IS INENTSS] SN R Ids.L cieznud
N3 LSIS |N3 LSIS
esnib A "sod s . . — .
euyb eugyseld oyzu o | 047 - 02 | szogziL €A 2109219
zsy | 9z'z danepuys lupowejaw  |00'0L - 00'6 | §202°2L°LL LA 110-9219
oW | | ©aW) | eam) | ©amw) | Eaw T | (%) | D | Gl % % % % | CBW | (% BN0) %) (w)
5 & ug g Meng (5% Hd em No. o LANAY xeurpg Hopn “an n
5 auiquy / aulljwaz sido op - po
) - W -7 Aeth ._w_mw_m 3 = 3 o = BWazAPO apuos
3289 _R8 a s B = 3 = ) o o & 2 o) 3 B i exeuz ©0J0ZA O]
zno2 T3 S g 5 5 -0 = g 3 @ @ & g & & 3 3 ed Meuzo
522 L & FE = Fo N & 3 5] & X x = g = 3 2 N8
7583 @ 3 28 o ERS m 2 2. © o N = B Q 3 5 Qa BuIqo|D
= 5 = =9 I =3 23 g b5 g ) g 2 =
g 2 3% | 3% % 5 3 = ®
BUIqLY }soupl | 3 Bulfjwaz JSoIPRIgeN ¥80 181 103001d efioeyyisery 0810Z/\
NIgIIH AOHLINVHVd HINJINHILO3D
AVYSIZNA AOLYLINZ3H VIINGITo3d NIFTINIZ AO¥LINYHVd HINDINHILOIO AVYSId AOLYLINZIY YOINAI193dd
LLL :Bojeu luaojeq
9Z-v00 :Aeysiaid weiboid
Pelao
ejRIA Efl0R)0T]
*0°0°p Ue|g NIUQOIEN
VAHIZI4039 - VMINHILO039 - Vr1901039

SNIAINIZNI




9¢02'L0'6 -wnieq 18°Zu1-023@Ip =d'd ‘0 9 FET X0f 00 9S FET /10127

dlloques ‘N ‘lexsiald 212eA0) 'y :|eps|bald pupljqni 000 ‘t1 padIUIT

D8AE|IYS ujloulelaw 69'Cy 0c [ 4 0g'L or'6 o) 70°0l 90y
D9AB|IYS ujloulelaw 96'GY 0c 0€'C 10°L 0.6 o) G9'6 00'v
D9AB|IYS ujloulelaw orAl* 2 89'8Y 0c oz’ £V’ 689 00°0} o) 6£'6 16'€
D9AB|IYS ujloulelaw €L'vy 0c ¥Z'e 089 00'6 o) 98'6 89'c
D9AB|LIYS [ujJoulelawl 60 (114 02'C 18'9 06'8 o) G1°0l 65°C 00°'01-00'6 A 110-92-19
[edn] [edn] [wo] (N3] [wo] [wo] [wo] [wo] [w]
d M a 12 a
aulquy w_QO .>0Q,:U b syapu| “Aod‘(0G) m_ (09) m_ OD mw:v_ww._a fo} .m v euiqgo|9 eUILA NNOMON>
BlIS digp Lesnysaid dij Heuzo
9z-111 :Bojeu urojag
"0°0°p uelg MIuQoJeN
apnub aujineldau o) ejel) :elioeyoq
oujeisye g peldo
oujeJjswelp v

esnyziaud diy,
(66-1€£26 A INLSY)

I SMIANI INLSONQY.L INAOMQOL

P o~
¥HIZ14039 - VAMINKILOI9 - V(1907039 .ﬁv’

SNIAIN3IZNI _H_M_m_

610-9gv1 "1qo7s




EED INZENIRING

" g -
W' GEOLOGIJA - GEOTEHNIKA - GEOFIZIKA

DOLOCITEV NARAVNE VLAZNOSTI
po standardu: SIST EN ISO 17892-1:2015

ID vzorca: GI-26-012
ID programa p.: 004-26
Narocnik: Blan d.o.0.
Lokacija: Vrata
Objekt:
Sonda: V-3
Globina: 4,20-4,70 m

Opis vzorca: CIL, nizko plasti¢na glina s pos. vl. grusca

oznaka posode:

masa posode [g]:

masa vzorca in posode [g]:

masa suhega vzorca in posode [g]:
masa vode [g]:

masa suhega vzorca [g]:

vlaznost [%]:

povprecna vlainost [%]:

343 341 251
21,505 20,604 19,284
190,470 | 163,561 | 157,493
166,539 | 143,544 | 137,576
23,931 20,017 19,917
145,034 | 122,940 | 118,292
16,50 16,28 16,84

16,54

Zepni penetrometer q, ; [kPa]

Preiskal: M. Samboli¢
Obdelal: M. Samboli¢
Datum: 13.01.2026

Pregledal: A. Kovacic¢




== DFE0)
GED INZENIRING

=l GEDLDGIJA - GEOTEHNIKA - GEDFIZIKA
g ot

DOLOCITEV GOSTOTE ZEMUJIN - LINEARNA METODA
po standardu: SIST EN I1SO 17892-2:2015

ID vzorca: GI-26-012
ID programa p.: 004-26
Naroc¢nik: Blan d.o.o.
Lokacija: Vrata
Objekt:
Sonda: V-3
Globina: 4,20-4,70 m
Opis vzorca: CIL, nizko plasti¢na glina s pos. vl. grusca

oznaka celice:| dir_strig

Sirina [mm]: 60
dolzina [mm]: 60
visina [mm]: 19

skupna masa vzorca vseh celic [g]:| 448,47
skupen volumen vseh celic [cm3]:| 205,20
naravna vlaznost vzorca [%]: 16,54

gostota vzorca [Mg/m’]: 2,19

suha gostota vzorca [Mg/m3]: 1,88

Preiskal: M. Samboli¢
Obdelal: M. Samboli¢
Datum: 13.01.2026

Pregledal: A. Kovacic¢




GEEI INZENIRING
GEOFIZIKA E o

\—L_/ GEOLOGIJA - GEOTEHNIKA -
W

ID pr

Opis vzorca:

ID vzorca: GI-26-012
ograma p.: 004-26
Narocnik:  Blan d.o.o.
Lokacija:  Vrata
Objekt:
Sonda: V-3
Globina: 4,20-4,70 m

Opomba:

DOLOCITEV KONSISTENCNIH MEJ
po standardu: SIST EN ISO 17892-12:2018

CIL, nizko plasti¢na glina, (vezivo)

w [%]

32

31

30

29

28

27

26

25

- fall cone

0,80 0,85 0,90

0,95 1,00 1,05 1,10 1,15 1,20

logaritem penetracije konusa [log(mm)]

indeks plasti¢nosti i, [%]

80

70

60

50

40

30

20

10

. - P
AC diagram \)\,\(\\’\a, .
td

40

60 80 100 120
meja zidkosti w, [%]

vlaznost vzorca [%]:

konsistencno stanje

Zepni penetrometer [kPa]:

wp [%]:

17

1 1 1
lgn. sgn. tgn.
zelo lgn. 1 ! g ! trdno >200kPa

w, [%]:

29

<25kPa <50kPa I<100kpal<200kPa I
]
[} | | |

Ip [%]:

12

Ic:

0 0,25 0,5 0,75 1 1,25 15 1,75 2

Preiskal: M. Samboli¢

Gl Obdelal: M. Samboli¢
Datum: 13.01.2026

Pregledal: A. Kovaci¢




EED INZENIRING

L/ GEOLDGIJA - GEOTEHNIKA - GEOFIZIKA

DRENIRANA STRIZNA PREISKAVA V DIREKTNEM STRIZNEM APARATU

po standardu: SIST EN I1SO 17892-10:2019

stran 1/2
ID vzorca: GI-26-012
ID programa p.:  004-26
Naro¢nik:  Blan d.o.o0.
Lokacija:  Vrata
Objekt:
Sonda: V-3
Globina:  4,20-4,70 m
Opis vzorca:  CIL, nizko plasti¢na glina s pos. vl. grusca
Opomba:  vzorec vgrajen neintaktno, preplavljen in konsolidiran
vlaznost vzorca [%]: 16,54
Zepni penetrometer [kPa]:
gostota [Mg/m°]: 2,19
suha gostota [Mg/ma]: 1,88
gostota zrnja [Mg/ms]: 2,70 (ocenjena)
zasicenost [%]: 101,6
Sirina celice [mm]: 60
dolZina celice [mm]: 60
visina celice [mm]: 19
o [kPa]: 50 100 200
Teor. [kPa: 39,6 67,5 144,3
Txonent [kPa]: 37,9 67,5 139,7
visina vzorca po konsolidaciji [mm]: 18,734 18,513 18,443
povpr. ¢as konca prim. kons. [s]:
max. hitrost strizenja [mm/min]:
hitrost strizenja [mm/min]: 0,007 0,007 0,007
h. pomik pri porusitvi [mm]: 3,959 5,400 6,299
viSina vzorca pri porusitvi [mm]: 18,765 18,471 18,307
kon¢ni h. pomik [mm]: 9,179 9,180 9,179
kon¢na visina vzorca [mm]: 18,571 18,457 18,302
vlaznost po strizenju [%]: 19,75 17,49 16,72
18,8
18,7 -
E 18,6 1
£
8
S 185 ——50kPa
> T —
o \// 100 kPa
2 184 1 00 kPa
18,3 A
18,2 T - - - - - - -
0 1 3 4 5 6 7 8 9 10

hor. pomik [mm]




.‘ l‘

EI:I INZENIRING

GEOLOGIJA - GEDTEHNIKA - GEOFIZIKA
_—
DRENIRANA STRIZNA PREISKAVA V DIREKTNEM STRIZNEM APARATU
po standardu: SIST EN I1SO 17892-10:2019
stran 2/2
ID vzorca: GI-26-012
ID programa p.:  004-26
Naroé¢nik:  Blan d.o.o.
Lokacija:  Vrata
Objekt:
Sonda: V-3
Globina:  4,20-4,70 m
Opis vzorca:  CIL, nizko plasti¢na glina s pos. vl. grusca
Opomba:  vzorec vgrajen neintaktno, preplavljen in konsolidiran
160
140 e ——
120
100
g
=, 801 ——50kPa
-
100 kPa
60
)00 kPa
40 -
20
o T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10
hor. pomik [mm]
300
250 -
200 1 REZULTATI - PORUSITEV
T strizni kot ¢' []: 35,3
'_E' 150 A kohezija c' [kPa]: 1,2
korelacija: 0,997
100
50
0 T T T T T
0 50 100 150 200 250 300
o [kPa]
Preiskal: M. Samboli¢
Obdelal: M. Samboli¢
Datum: 13.01.2026
Pregledal: A. Kovaci¢
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R. RACUNSKI DEL
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R.1 REZULTATI MERITEV Z DINAMICNIM
PENETROMETROM - Pagani DPM 30-20
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Storitve v gradbenistvu in rudarstvu info(@blan.si
Speglova ulica 47, 3320 Velenje

R.1.1 Sondiranje z dinami¢nim penetrometrom — DPM 1

Meritev: DPM 1
Globina meritve: 52m
Popis:

do globine 5.1 m Glina — srednje gnetna

od globine > 5.1 m Metamorfni skrilavec

Penetracijsko sondiranje DPM1

700.00
600.00
500.00
400.00
300.00

200.00

Dovoljena obremenitev [kPa]

100.00

0.00
0 02040608 1 12141618 2 22242628 3 32343638 4 42444648 5 5.2

Globina raziskave [m]

Geolosko- Glina — srednje gnetna | Metamorfni skrilavec
geotehni¢ni opis

Klasifikacija SIST | CI /

EN ISO 14688-2

Sloj (m) 0.0-5.1 > 5.1
Povpre¢no  Stevilo | 8.8 >40.0
udarcev — pretvorba

na SPT (N)

Podzemna voda pri izvedbi penetracije ni bila zaznana.
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Storitve v gradbenistvu in rudarstvu info(@blan.si
Speglova ulica 47, 3320 Velenje

T.10.1. Interpretacija

Strizne karakteristike so dolo¢ene po Skempton-u glede na relativno gostoto:

gostota rzaﬁic; rahlo srednje gosto | zelo gosto
(N1)eo 0 % 8 15 25 42 58
D, (%) |0 15 35 50 65 85 100
@ (°) 28 30 33 36 41 4=

Neo=N - keo - - A
(N1)so=N - keo - k- A - Cn-Cs
D? = Neo/ 60 ali (N1)e0 / 60

KOHERENTNE ZEMLIINE ( gline, melji,...) NEKOHERENTNE ZEMUINE ( peski, prodi,... )

N Konsistencno stanje | qu (kPa) N Gostotno stanje
2 zidko 25 <4 zelo rahlo
2-4 lahko gnetno 25-50
4-8 srednje gnetno 50 - 100 4-10 rahlo
8-15 tezko gnetno 100 - 200 }..10-30 srednje gosto
15 - 30 poltrdno 200-400 | 30-50 gosto
> 30 trdno > 400 >50 zelo gosto

Kjer so:

N — stevilo udarcev

keo— koli¢nik prenosa energije (DPSH-B 1.22)

k — korekcijski faktor pri uporabi konice

A — korekcija zaradi dolzine drogovja (do 4 m 0.75, do 6 m 0.85, do 10 m 0.95, nad 10 m
1.00)

Cn — korekcija zaradi efektivnega tlaka (odvisna od globine)

Nso — Stevilo udarcev, korigirano na 60% teoreti¢ne energije

(N1)eo — Stevilo udarcev, korigirano na 60% teoreticne energije in na efektivni vertikalni tlak
0',=100 kPa

Dr — relativna gostota

¢ ali ¢ — strizni kot
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T.10.2

Rezultati

Y povpreéna 19,0 kN/m3
k60 1,22
K 1,00 Melji, gline..
K 1,00 Prodi, gruséi..

Meritve DPSH-B (s pretvorbo na SPT)

Korekcijski
lzmerjeno &t faktor Korekcija | Korekeijski | Korekeijski | Korigirano Enoosna
udarcev Nivo drogovja zaradi faktor faktor zaradi 3tevilo Gostotno Konsisten¢no tlacna
Srednja | pretvorjenih | podzemne | Normalni po% ijski ivneg udarcev Relativna stanje stanje Strifnikot | Striznikot | trdnostza
Meritev  |globinasloja| naSPT vode tlak 1m zunaj) izgub tlaka  |vode v peskih SPT gostota (Skempton) (tabela) (skempton) |  (Gibbs) | N<16 (Peck)
d N3o(sen) ov' A Neo Cn Cs (N1)so Dr [ [} qu
m] [ud./30 cm] [m] [kPa]/100 [ud./30 cm] [ud./30 cm] %] r1 1 [kPa]
DPM 1 2.6 8.8 / 0.48 0.75 6.6 / / / 33.2 rahlo srednje gnetno 29.8 23.6 83
5.2 40.4 / 0.98 0.95 384 / / / 80.0 gosto trdno 39.7 48.4 /

stran40
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R.2 REZULTATI MERITEV Z DINAMICNIM
PENETROMETROM - PAGANI TG 63-100
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R.2.1 Sondiranje z dinami¢nim penetrometrom
Meritev: DPSH 1

Globina meritve: 10.8 m

Popis:

do globine 5.0 m Glina — teZko gnetna
od globine 5.0 m do 10.6 m Glina - poltrdna

od globine > 10.6 m Metamorfni skrilavec

Penetracijsko sondiranje DPSH 1

1800.0
1600.0
1400.0
1200.0
1000.0
800.0
600.0
400.0

Dovoljena obremenitev [kPa]

200.0
0.0

— DPSH1

0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105

Gloh'lnao%z’)iskave [m]

Geolosko- Glina — tezko gnetna Glina - poltrdna
geotehni¢ni opis

Metamortni skrilavec

Klasifikacija SIST | ClI Cl
EN ISO 14688-2

Sloj (m) 0.0-5.0 50-10.6

>10.6

Povpre¢no  Stevilo | 8.9 24.5
udarcev — pretvorba
na SPT (N)

>70.0

Podzemna voda pri izvedbi penetracije ni bila zaznana.
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R.2.2 Sondiranje z dinami¢nim penetrometrom — DPSH2
Meritev: DPSH 2
Globina meritve: 14.0 m

Popis:

do globine 8.0 m Nizko plasti¢na glina s pos. vl. grus¢a

od globine 8.0 m do 13.8 m Glina - poltrdna

od globine > 13.8 m Metamorfni skrilavec

1800.0
1600.0
1400.0
1200.0
1000.0
800.0
600.0
400.0

Dovoljena obremenitev [kPa]

200.0
0.0

Penetracijsko sondiranje DPSH 2

005115225 3354455556657 758 85 9 95101051111.51212.51313.514
Glohlnaoa%zplskave [m]

Geolosko-
geotehni¢ni opis

Glina — srednje gnetna

Glina — poltrdna

Metamorfni skrilavec

Klasifikacija SIST | Cl Cl /

EN ISO 14688-2

Sloj (m) 0.0-8.0 8.0-13.8 >13.8
Povprecno  Stevilo | 6.1 23.8 >70.0
udarcev — pretvorba

na SPT (N)

Podzemna voda pri izvedbi penetracije ni bila zaznana.
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T.10.3. Interpretacija

Strizne karakteristike so dolo¢ene po Skempton-u glede na relativno gostoto:

gostota rzaﬁic; rahlo srednje gosto | zelo gosto
(N1)eo 0 % 8 15 25 42 58
D, (%) |0 15 35 50 65 85 100
@ (°) 28 30 33 36 41 4=

Neo=N - keo - - A
(N1)so=N - keo - k- A - Cn-Cs
D? = Neo/ 60 ali (N1)e0 / 60

KOHERENTNE ZEMLIINE ( gline, melji,...) NEKOHERENTNE ZEMUINE ( peski, prodi,... )

N Konsistencno stanje | qu (kPa) N Gostotno stanje
2 zidko 25 <4 zelo rahlo
2-4 lahko gnetno 25-50
4-8 srednje gnetno 50 - 100 4-10 rahlo
8-15 tezko gnetno 100 - 200 }..10-30 srednje gosto
15 - 30 poltrdno 200-400 | 30-50 gosto
> 30 trdno > 400 >50 zelo gosto

Kjer so:

N — stevilo udarcev

keo— koli¢nik prenosa energije (DPSH-B 1.22)

k — korekcijski faktor pri uporabi konice

A — korekcija zaradi dolzine drogovja (do 4 m 0.75, do 6 m 0.85, do 10 m 0.95, nad 10 m
1.00)

Cn — korekcija zaradi efektivnega tlaka (odvisna od globine)

Nso — Stevilo udarcev, korigirano na 60% teoreti¢ne energije

(N1)eo — Stevilo udarcev, korigirano na 60% teoreticne energije in na efektivni vertikalni tlak
0',=100 kPa

Dr — relativna gostota

¢ ali ¢ — strizni kot
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Rezultati

Y povpreéna 19,0 kN/m3
k60 1,22
K 1,00 Melji, gline..
K 1,00 Prodi, gruséi..

Meritve DPSH-B (s pretvorbo na SPT)

Korekcijski
Izmerjeno it. faktor Korekcija | Korekcijski | Korekcijski | Korigirano Enoosna
udarcev Nivo drogovja zaradi faktor faktor zaradi Stevilo Gostotno Konsistencno tlacna
Srednja | pretvorjenih | podzemne | Normalni pos ijski ki udarcev | Relativna stanje stanje Strifnikot | Striznikot | trdnostza
Meritev [globinasloja |  naSPT vode tlak 1m zunaj) izgub tlaka  |vode vpeskih SPT gostota (Skempton) (tabela) (skempton) |  (Gibbs) | N<16 (Peck)
d N3o(spm) ov' A Neo Y] Cs (N1)so Dr [y L3 qu
m] [ud./30 cm] [m] [kPa]/100 [ud./30 cm] [ud./30 cm] %] r1 Il [kPa]
DPSH 1 2.5 8.9 / 0.48 0.75 8.1 / / / 36.8 srednje gosto : tezko gnetno 30.4 24.8 102
7.8 24.5 / 1.48 0.95 28.4 / / / 68.8 gosto poltrdno 36.9 40.6 /
10.7 76.5 / 2.03 1.00 933 / / / 124.7 zelo gosto trdno >44 91.2 /
DPSH 2 4.0 6.1 / 0.76 0.85 6.3 / / / 325 rahlo srednje gnetno 29.7 234 79
109 23.8 / 2.07 1.00 29.0 / / / 69.6 gosto poltrdno 37.1 411 /
13.9 78.0 / 2.64 1.00 95.2 / / / 125.9 zelo gosto trdno >44 92.7 /
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Lokacija geotehni¢ne vrtine

@ DPM Lokacija dinami¢ne penetracije DPM 30-20
profil

— PR Geotehnicni profi
P
ad JP 578911 Medvedova b. - Zakr$nik [& op

Legenda:

444. v

cija plazu n

rt
@ DPSH Lokacija dinami¢ne penetracije TG 63-100

Sana
(plaz Bozi¢)




o )

"d - 1t 10X 1DIURI09D

e I = [
o 1g) palao 065 0ol 06 08 oL 09 0s or og oz ok 0 065 o8s o o€ oz oL 0 088 o8s 0s or og oz 13 ) 088
gz F+++++++++++++++++++++++++++++++++++ + + cudf] ++++++++++ A+ + eia] F++++++++++++++++ + -iud
- NN i F++++++++++++++++++++++++++++++++++++++H +++++ F++++ A+
- 2o 9'0"D HYIE F++++++++++++++++++++++++++++++++++++++ ++++ Attt b+ e+ttt
s e AT B e e o T o S PO PO i S i IV
+++++++++++ A+ et b + + + + ++ + + + Bttt bbbttt bbbt
¢+ ++++++++ A+ —— ++++++++++++
S e e e e e e i A A =L g4 +++ A+t
e - TR e i = IS 009 - S 000 oo — b+ + + + + | e
N +++++++++++ A+
AF+F+F AR+ S
R R T T T T e e it i T S S S S S S S S S A ==
ozo L S L T I IR SRR SR Rt oo L ersda T e oo e =
AF++F+FHFF AR+
X +++++++ A+
t +++++++t+
089 - SN+ + 4+ttt A+ oo o020 - L oo o020 L 1 oo
R e e o o o it SRR
< X t+++++++ A+
FH+++ A+
ove - N+ H o
< + A+ttt
N+ + A+ + +
—~t + + + + + H
059 —— X £ + o059
~
099 = 099
Ewﬁ
— E oo

— == 0.9

e %

epusta




TP | oqsu some]

eqsu g

| eqsu eyis

melqorezey |

15 Xsye

oespo 1|

sasli jop

§'dd - v"dd llyoid 1u31uyeI0en

-eqsu sido

S20¢ eniaeg

oszik oluew

1zd

eze)

EZs]

Aughiez - q

(o1zog zeyd)

L168LS dr peu nzeyd efioeueg

relao

Ielepdo

6110 58|

SeIE IpUY

o

N0

sidgod

El
ESINEt]

NETINERVEE]

93ne|IYS IupioWEIBY

euio

“epusba

NZYN

susipA 0zeE
L @i erojbedg
ISIZPNS Ul MAISIUBAPRIO A SNILOIS

00 N¥IE

088 08 oL 09 0§ oy o oz ol 0 085
+++++++++++++++++++++++++++ + + HSE
+++++++++++++++++++++++++++++++
Sl i i s S S S S S S S S e S S s ol ol e s S S S S S S S o o

065 —= S+ ++++++++ -+ e

~ +++++++++++++++++++++++++
~~ 4+ +++++++++++++++++++++
- t+++++++++++++++++ +
009 —— = =t +++++++++++++ +31 000
++++++++++++++
X<+ +++++++++++
LA +++++++++++
019 —— <+ + + + + + + + e
N ~x -+ ++ + + + +
~ + + + + + + +
++++ + +
029 —+ + + + + +-4 oz9
N+ +
+ +
+

0£9 —+ — 0£9

or9 —— — ov9

of og 0z o 0
085 085
R
o+ bR
I
065 - A+t A+ L g

+ o+ o
b
b
009 - : + + 1 09
[ ———
a—
o019 -+ oo
029 - )




T oo ; )
“oop UBlg | “aqsi 101AB 'O sl 18
[ easueys Dolqojeze | s eysnuie | eyospo s N—
:aqsti jop effoenyis eusqpe.o “aqsu sido
920¢ 1eniqe | wmep| oozt “opew 1zd eze)
00 243 (1z0g ze(d)
9VEVWO | 9= | yugiey - q LL68LG dr peu nze(d efloeues
rloidg plelgo
elusjap ozee
|Ejopdo L e erojBedg
511054 o17eig BIpuy :40 | "MISIEPNI Ul NKISIUSGPEIB A SAILIOIS
‘dAO | sREAE 53”
SZI ’ e ‘
sldgod ['1s'IN3ql SN NI L AIZwN

.,osg%m‘c%.
: N

“‘zmmrmfmﬂ%._om
\\\\Vﬂ/\ —

- -7 \\\\ \\\ o

s_‘/oowﬁ_uE%a 1wijigez z evopjeu ——

L _— = i o _— i
[ fUEAo) I/ - _—
— ) ‘ R s uwﬁmwm\w\%w\\\ GE =W ') SUIZIop ACIONd OIS -
B \\\\\ - - \\\‘\\‘r‘/‘/s [ — —eqzolz mﬂ:EN _ r_W«w‘S AP-AT1O|Id
- — — " i WOyl 2uiZiop W fay -
- - R op -




T

T

[
I
m:ool
I

S1800d |-

[ "
s | L)
[ sasuens| welaojeze) | 1z exsmyie | eyespois|
oqsupep | Hord yrugoid A eliovues | oy, g
SEGTT | wmen] oot | owew 2 )
, 00 s (21z0g zejd)
R 95| yuusivez - ‘g eropenDeIN | 168LS dF Peu nzeld efioeues
foidig | welao
eluapp 0zee

Lt 20N erojBods
NASIEPRI U TAISIUBGPRIB A SAOIS.

00°p HVTE

| BqZ0)Z eyuwey]

553

o

3%

X

o

33

o

28

X

o

3%

%

3K

000

oo

SRS

25

%

oo

o

%

5

X

o

=

G'dd

%

57

=
02!

5%

%

esee e
oS
%%

9%

%X

Zs

<%

5%

5%

%%

2o

-

5%

XX

| BqZ0]Z eyutiey]

RERXIRIR
RRRRREA

XRRK
RRRRRRRK

%
QR
XK

XXXXIILLLS
XXX
RELLLLLLLS

S
KRKKRRKL

a%9

&

&

€dd




Acjold GE - W 0y} SUIZop W 08 § Bold §Y

OGO W | )
Z3 -
Tedm
Gaog ) Tedmis
o]
zos | [ o | o s <
T z
RS w5 | o p— T
o 9’0" VIR N S I o T e
o F70058 SIEUUE EU2I

eouan sfperep e

6y uuolioBod feieq

Eoern

RS

U RIS
: SRR e R s
SR e
R BRI

e

R NG 7o exsleziEusy|

ez uzeusia

(VA4

BqZ01Z By,

BAZ01Z BUWEN SBUBA

37904 INSIHOTL

00L:LIN

0S:LIN




[ egsiguepi| . s -
‘oo'puelg | ‘agsi Jome | LD oasu g .
SLZLOVELLS @
oqsu eis palqojezey 1S BYSAIUIE | B)ISPO IS oV ©
Jweolfed 1WIuZ|opzA z
oljed yugn(pez enezenod
. Ifeyop- nopd gy ui epaib gy | . —
:aqsu |ap :aqsu sido
920z ‘enigad ‘wnep / ojaW 1zd ezey .vFAv(N_ @ .v_\n_u/.\W_N @ ZLovsl © *
D0 eyg (a1zog zeyd) walualiea z o
[ SPOEITO | 79e@35] yyuguyez - | eropoapoi |L68LS d Peu nzed efioeues R Szovey O ool oo WWNWNWNWNWNW% N
“foidg Pplqo — *
GZovd @ zlovasl © 09z
alusjan 0zee 06:1 ojusw - epaib gy
‘lejopqo Ly ealn erojbadg
6110 DY Qlze|g ldipuy :dQ |NAmisiepnt ut nagiuagpeld A amLoig
dAO | GAGAGES =
- 0'0"p NVI& —
S1ddod [1$"IN3IAl NINIHd NI SWI NZVYN Tiovaz @
ww 01 @ vy einjeuwle eujelidg
jeusiew
uaAjujodez
’ WW 0Z@ VY 20140 1uinjeuly
S Www 6Z@ VY edljed euinjeuwy
wo0GE ejo|id eus)
N__._._.mﬂum/ w
Lk — 0Z:1 oleN
T
e)o|id einjew.e eugal
eouaA afioeie|p |eyeq 1oll } 29.d
7'0128¢€ :ainjewle eze) eudnys
28992 epalb gy
22501€ nond gy Z95ve €€9°0 09%5 oL
(BY) (ww goLY (2243 8.¢ 7l -
fednys aunjeuwse eza) ® N
‘fed s 10072 0L €16 0z 6
v'5zIvT 1G6°E 8529 [ o
(6%) (/B ) (ww
eza] 0jJoud BU BZ8] (w) ubq ®
fednys
86 oL ov'L bl ov 9 )
0S 0S 002Z/vLOVEYL © N
9zl ozv | o0g0 vl cor kol G 3
7859/ 1160 7'90v8 zl oL 3
N
o
(BY) (wyby ) (ww . 001 g
ez0l oj0Us BU 78| (w) b7 Py val oL | oce vl o0 v RE
| K
fednyg
09%S se 9g1 ol MAMAMAM @ €
= JARRA B
v'v59€ s | o9 2 8 D i €16 ges | SEl oe @v ¢ ©
| z g
o= = | L B
[Z% 26L 009 zL 509 p 8529 | oOzv | 067l 4 06vT m
|
(w) ub7|(soq) N | (w) 67 [(ww) o (wo) assw uleyqo 'uzo (w) ub7|(soy) N | (w) 67 [(ww) ¢ (wo) assw uleyqo 'uzQ rlovee ® & xlv
epalb gv - 00GS elnjeulie eulied Aojolid GE - W 0071 8uIZIop 0 4 1011d - g 00§ g einjewie euijed % vy
szovazi(l)




mmmmmmmmmm

Bl

= QM 80z0jz sjuwWe) flpws |
Ee) k) k) k) Es) Es) k)
P [ R e | e e alaleaeleaal WD )
T T T £4ZOIZ ejluuiey| UO%N UWW %N WUW UWW UWW WN WN WN WN u
[(w) uB7[(son) N (w) 67 (ww) (o) esew vl eXIA0 20| 2 2 Ee) Es) Ee) Ee) Es) Es) Es) ks ks Es) ks
e Seseiomuowg | SO D@Wum%m% D@Wum% SO0 Dm%
Uow vow vow je@ @@ w je@ @ w vow vow o
SOO Dm%m%m% /) D@Wu 5 NDA VD@WU
8(Z0]|Z 8)luWEY| 08USA 4 ) B=) Es)
/56!

61 usfaolBod ferea

€6

eleibo eujsued .

Q371904 ILIAZvY

BqZ0[Z efjuwey

L Bl B UL

00'vC

Q37904 INSIHOTL

ik 0G'1 N




T oqunswen
oopueg | “5qsl) 101A.

6D eqeu 18

15 epse | eyespoas|l—

=

| oasuens|  wpelaoezey |
oqsiiop elioenys BUSGUONEZ | oqy o ||
520z eiaed | amep] o0zt olow \2d ezey||
00 243 (1z0g zeid)
WO [ nugniez - g 1L68LS dr peu nze(d efoeues
Dpplgo
sluston ozes
|Ejopdo L e erojBedg
1050 EZCl 0 | PAISIEPI Ul NAISIUaGPed A SALOIS
dno| e
o 0°0°p NVI&
sldgod ['1s'IN3ql

-

I~
- T
\ /
9E'0c9E0l | 69860205 |oF|
| vwezoeor | seee0L0s st
L0'12989) | 82'SLOLOG | ¥l
v1'8L9€9L | G6'GL0LO0S | €L
A X
Z BqZo0|Z eyuwey| AN
N/,
GSVG9EQL | €2°HOLLOG | 2k ,
20°2S9E0k | 19'00LL0S | Lh »
| eg'ss9ear | zv1800s [or
1Z'9G9€9L | 2 180L0S | 6
78999l | L€'2790L06 | 8
| z8'ss9e9l | 59290205 | £
Z97S9E9L | 6GZPOLOS | 9 S
80°2G9€9L | OL'EVOLOS | &
IL1S9E9L | 68'820005 | ¥ |
L1'6Y9€9L | Zv'62008 | € | |
| eesvecal | 1oziosos | 2
| ovovecal | 09°10L0S |
X X
| eqZ0jZ EULIEY]




