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Vilniaus Gedimino technikos universitetas Civilines inZinerijos mokslo centras

Eksperty kvalifikacija

Vilniaus Gedimino technikos universitetui yra suteikta teis¢ buti statinio projekto
ekspertizés rangovu ir statinio ekspertizés rangovu. Statiniai: gyvenamieji ir negyvenamieji
pastatai  (konstrukcijy); susisiekimo komunikacijos; inzineriniai tinklai (konstrukcijy);
hidrotechnikos statiniai (konstrukcijy); kiti inzineriniai statiniai (konstrukcijy); statiniai, jraSyti j
Valstybés investicijy programg. Projekto ekspertizés darby sritys: sklypo sutvarkymo (sklypo
plano), konstrukcijy, susisiekimo, vandentiekio ir nuoteky Salinimo, elektrotechnikos, pasirengimo
statybai ir statybos darby organizavimo, statybos skaiiuojamosios kainos nustatymo. Statinio
ekspertizés darby sritys: konstrukcijy (KA 8301). Lietuvos geologijos tarnyba iSdavusi Vilniaus
Gedimino technikos universitetui leidimg uzsiimti ekogeologiniais tyrimais; inzineriniais
geologiniais (geotechniniais) tyrimais (Leidimo Nr. 98).

Ekspertui doc. dr. Sarinui Skuodziui (KA 38503) suteikta teis¢ eiti ypatingojo statinio
projekto dalies vadovo ir ypatingojo statinio projekto dalies vykdymo priezitiros vadovo, statinio
projekto dalies ekspertizés vadovo ir statinio dalies ekspertizés vadovo pareigas. Statiniai:
gyvenamieji ir negyvenamieji pastatai, susisiekimo komunikacijos. Projekto dalys: projekto dalis:
konstrukcijy (pagrindai ir pamatai). Statinio dalies ekspertizés darbo sritis: konstrukcijy (pagrindai
ir pamatai). Ekspertas doc. dr. Sariinas Skuodis turi visuotinai pripaZinta geotechniko patirtj — 2016
m. Lietuvos moksly akademijos jaunyjy mokslininky ir doktoranty moksliniy darby konkurso
nugalétojas biologijos, medicinos ir geomoksly srityje uz darbg ,,Grunto savybiy kaitos jvertinimas
ir jos jtaka prognozuojant pagrindo elgseng* bei yra Lietuvos geotechnikos draugijos tarybos narys
ir EUCEET asociacijos vice prezidentas. Taip pat, doc. dr. Sariinas Skuodis yra vienas i3 rengéjy
parengusiy STR 2.05.21:2016 ,,Geotechninis projektavimas. Bendrieji reikalavimai®.

Vilniaus Gedimino technikos universiteto ir jo darbuotojy kvalifikacija gali biiti patikrinta

https://www.ssva.lt/reqistrai/stimreg/imtdreqg list.php

https://www.ssva.lt/registrai/stspreg/sptdreq list.php

https://www.alisas.lt/public-info/L11

https://info.orcid.org/researchers/
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Vilniaus Gedimino technikos universitetas Civilines inZinerijos mokslo centras

SUDARGO, BURGAICIU PILIAKALNIS II, VAD. PILAITE IR SUDARGO,
BURGAICIU PILTAKALNIO SU GYVENVIETE PILIAKALNIS, VAD. VORPILIU
SLAITU STABILUMO ANALIZE

MOKSLO DARBO ATASKAITA

Techniné mokslo darbo uzduotis

1) VYKDYTOJAS atlieka inzineriniy geologiniy ir geotechniniy rodikliy vertinima. Vertinimas
atliekamas remiantis Lietuvoje, vertinimo metu, galiojan¢iomisstatybos teisés akty ir norminiy

dokumenty nuostatomis bei geotechnine patirtimi.

2) VYKDYTOIJAS jvertina grunto sluoksniy rodiklius, kurie gali buti reikalingi Slaitystabilumo

vertinimui ir atlieka §laity stabilumo vertinimga.

3) UZSAKOVAS pateikia VYKDYTOJUI vertinamo objekto inZineriniy geologiniy ir
geotechniniy tyrinéjimy ataskaita(-as).
4) VYKDYTOJAS pateikia moksliniy tyrimy ataskaita UZSAKOVUI lietuviy kalba.

1. Bendrosios zinios

Slaity stabilumas atliekamas vadovaujantis STR 2.05.21:2016 ,,Geotechninis projektavimas.
Bendrieji reikalavimai® taikant Il projektavimo atvejj ir Siam deriniui nurodytus dalinius
patikimumo koeficientus. Paprastai §laitai netenka stabilumo dél nuosavo svorio padidéjimo po
intensyviy litiy, pavasario polaidzio metu arba ziemos metu esant teigiamai oro temperattirai del
intensyvaus sniego tirpsmo ir krituliy. Dél Sios priezasties, §laity stabilumas vertinamas su
didZiausiu galimu soties laipsniu visiems grunto sluoksniams. Poligonaliniai slydimo pavirsiai gali
tiksliau prognomoti $laity slidimo pavirSius. Pagal pateikta reljefa ir inZinerines geologines
salygas, labiausiai tinkama S$laity stabilumg vertinti taikant Morgenstern-Price metodg ir

poligonalinj slysmo pavirSiy

2. Slaity stabilumo rezultatai
Slaity stabilumo skaigiavimai atlikti pavojingiausiems pjaviams (I-I; II-II ir V-V). Detaliis $laity
stabilumo skai¢iavimo rezultatai pateikti prieduose Nr. 1-3. Slaity stabilumo skai¢iavimo

rezultaty suvesting pateikta 1 lenteléje.
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Vilniaus Gedimino technikos universitetas Civilines inZinerijos mokslo centras

1 lentelé. Slaity stabilumo skai¢iavimo rezutlaty suvestiné

Pjuvis Slaito stabilumo Detaliis skaic¢iavimai
iSnaudojamumas, %* pateikti
I-1 1411 Priedas Nr. 1
[-11 186,2 Priedas Nr. 2
-1 153,3 Priedas Nr. 3

*Jei $laito stabilumo iSnaudojamumas yra <100%, tuomet §laito stabilumas yra pakankamas ir
atvirksiai, jei Slaito stabilumo i$naudojamumas yra >100%, tuomet $laito stabilumas yra
nepakankamas.

Visuose vertintuose pjaviuose $laity stabilumas yra prarandamas gruntinio vandens
i8sikrovimo vietose ir silpniausiy grunty sluoksniuose. Pagal nuosliayzy klasifikacija, $laitai

visuminio stabilumo nepraranda, vystosi seklios nuosliauzos.

3. Rekomendacijos

3.1. llgalaikéje perspektyvoje siiloma parengti Slaity tvirtinimo projekta. Rengiant naujg projekta
nurodyti aiSkius Slaity stiprinimo sprendinius atskirose zonose, sprendiniy skaifiavimus,
medziagiSkuma, technines specifikacijas ir darby eiliSkumg, pagal kuriuos biity jmanoma atlikti
Slaito stabilumo skaicCiavimus, statybos darbus ir vykdyti technin¢ prieziiirg. Pazymétina, kad
atliekant §laity stiprinimo darbus yra ypatingai svarbi tvirtinimo technologija, kuri privalo biiti
nurodyta technologinéje kortel¢je. Tvirtinimo sprendiniai gali biiti taikomi, kaip nurodyta
SUDARGO BURGAICIU PILIAKALNIU ((U.K.3265) VORPILIO, (U.K.3264) PILAITES,
(U.K.16141) BEVARDZIO) SLAITU TVIRTINIMO GALIMYBIU STUDIJA (2017 m.).

3.2. Rekomenduojama vykdyti reguliaria medziy buklés apzitra, kad biity galima identifikuoti
pazeistus, puvanéius ar keliandius pavojy medzius. Salia jy misky sodinimo specialistai turi
parinkti medziy rtsis ir pasodinti naujus medzius prie§ nukertant netinkamus medzius.

3.3. Rekomenduojama apsvarstyti galimybe sodinti Zemaitigius kriimus, kurie pasizymi vandens
garinimu ir pavirSinio grunto armavimu.

3.4. Rekomenduojama jrengti pavirSinio vandens surinkimo sistemg ir §laity drenavimo sistema.

Geroji tokio sprendinio praktika — Kernavés piliakalniy sutvarkymas.

3.5. Rekomenduojama apsvarstyti galimybe ganyti Zematiges avis piliakalniy teritorijoje. Tokios
praktikos naudos yra dvi: Zolés Sienavimo atsisakymas ir grunto pavirSiaus aeracijos uztikrinimas.
Trukumas — teritorija turi biiti aptverta.
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Priedas Nr. 1 Pjavis I-1
Slope stability analysis
Input data (Construction stage 1)
Project
Date : 2024-09-06
Settings
Standard - EN 1997 - DA3 (2)
Stability analysis
Verification methodology : according to EN 1997
Earthquake analysis : Standard
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 : YG = 1,35 [-] 1,00 [-] 1,00 [-] 1,00 [-]
Variable actions : YQ = 1,30 [-] 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 : Yo = 1,25 [-]
Partial factor on effective cohesion : Ye = 1,25 [-]
Partial factor on undrained shear strength : Yeu = 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) : Yo = 1,35 [-]
Soil parameters - effective stress state
c
No. Name Pattern ] ef \
[°] [kPa] [kN/m3]
1 1GS-1 - 30,00 15,00 18,70
2 IGS-6 32,00 5,00 16,50

[GEOS - Slope Stability (64 bit) | version 5.2024.104.1 | hardware key 7605 / 1 | Vilnius Gediminas technical university |Copyright © 2024

Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]




Priedas Nr. 1 Pjavis I-1
No. Name Pattern ] b \
[°] [kPa] [kN/m3]
3 IGS-7 32,47 5,00 16,30
4 |GS-8 39,25 2,00 18,80
5 1GS-9 43,00 1,00 18,50
6 1GS-10 43,00 10,00 19,30
7 1GS-11 43,00 1,00 18,50
8 1GS-12 31,65 10,00 19,70
9 IGS-13 31,00 15,00 20,10
10 IGS-14 35,30 10,00 17,90
11 IGS-15 42,19 10,00 20,10
Soil parameters - uplift
No. Name Pattern Ll 15 "
[kN/m3] [kN/m3] [-]
2 1GS-6 17,00
3 IGS-7 16,80
4 |GS-8 19,30
I 2|

[GEOS5 - Slope Stability (64 bit) | version 5.2024.104.1 | hardware key 7605 / 1 | Vilnius Gediminas technical university |Copyright © 2024

Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



Priedas Nr. 1 Pjavis I-1
No. Name Pattern Ll 15 "
[kN/m3] [kN/m3] [-]
5 1GS-9 19,00
7 1GS-11 19,80
8 IGS-12 20,20
9 IGS-13 20,60
10 1GS-14 18,40
11  1GS-15 20,60
Soil parameters - total stress state
No. Name Pattern T \
[kPa] [kN/m3]
1 IGS-2 50,83 19,30
2 IGS-3 75,00 20,08
3 I1GS-4 40,00 21,90
4 1GS-5 189,60 20,60
5 1GS-16 16,30 20,90
6 IGS-17 32,30 21,90

[GEOS5 - Slope Stability (64 bit) | version 5.2024.104.1 | hardware key 7605 / 1 | Vilnius Gediminas technical university |Copyright © 2024
Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



Priedas Nr. 1 Pjavis I-1
No. Name Pattern o uf
[kPa] [kN/m3]
7 1GS-18 106,30 20,70
8 1GS-19 250,00 21,70
9 1GS-20 150,00 22,00
10 1GS-21 190,00 22,10
11 1GS-22 . 210,00 21,80
Water
Water type : GWT
No. GWT location Coordinates of GWT points [m]
X z X z X z
0,00 41,92 408,80 41,29
1099981523
Settings of the stage of construction
Design situation : permanent
Results (Construction stage 1)
Analysis 1
Polygonal slip surface
Coordinates of slip surface points [m]

X z X z X z X z X z
108,76 233,43 109,62 233,08 159,33 184,90 197,35 172,17 213,64 155,73
216,31 146,17 231,46 121,40 279,93 85,31 295,84 80,09 319,60 80,26
332,50 84,98

The slip surface after optimization.
Total weight of soil above the slip surface: 97042,91 kN/m
Segments restricting slip surface
I 4

[GEOS5 - Slope Stability (64 bit) | version 5.2024.104.1 | hardware key 7605 / 1 | Vilnius Gediminas technical university |Copyright © 2024

Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



Priedas Nr. 1 Pjavis I-1
No First point Second point
: x [m] | z [m] x [m] | z[m]
1 3,42 236,04 402,09 12,60

Slope stability verification (Morgenstern-Price)
Utilization : 141,1 %

Slope stability NOT ACCEPTABLE

Name : Analysis

Stage - analysis : 1 - 1

[GEOS5 - Slope Stability (64 bit) | version 5.2024.104.1 | hardware key 7605 / 1 | Vilnius Gediminas technical university |Copyright © 2024

Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



Priedas Nr. 2 Pjavis I-11
Slope stability analysis
Input data (Construction stage 1)
Project
Date : 2024-09-06
Settings
Standard - EN 1997 - DA3 (2)
Stability analysis
Verification methodology : according to EN 1997
Earthquake analysis : Standard
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 : YG = 1,35 [-] 1,00 [-] 1,00 [-] 1,00 [-]
Variable actions : YQ = 1,30 [-] 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 : Yo = 1,25 [-]
Partial factor on effective cohesion : Ye = 1,25 [-]
Partial factor on undrained shear strength : Yeu = 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) : Yo = 1,35 [-]
Soil parameters - effective stress state
c
No. Name Pattern ] ef \
[°] [kPa] [kN/m3]
1 1GS-1 - 30,00 15,00 18,70
2 IGS-6 32,00 5,00 16,50

[GEOS5 - Slope Stability (64 bit) | version 5.2024.104.1 | hardware key 7605 / 1 | Vilnius Gediminas technical university |Copyright © 2024

Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]




Priedas Nr. 2 Pjavis lI-11
No. Name Pattern ] b \
[°] [kPa] [kN/m3]
3 IGS-7 32,47 5,00 16,30
4 |GS-8 39,25 2,00 18,80
5 1GS-9 43,00 1,00 18,50
6 1GS-10 43,00 10,00 19,30
7 1GS-11 43,00 1,00 18,50
8 1GS-12 31,65 10,00 19,70
9 IGS-13 31,00 15,00 20,10
10 IGS-14 35,30 10,00 17,90
11 IGS-15 42,19 10,00 20,10
Soil parameters - uplift
No. Name Pattern Ll 15 "
[kN/m3] [kN/m3] [-]
2 1GS-6 17,00
3 IGS-7 16,80
4 |GS-8 19,30
I 2|

[GEOS5 - Slope Stability (64 bit) | version 5.2024.104.1 | hardware key 7605 / 1 | Vilnius Gediminas technical university |Copyright © 2024

Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



Priedas Nr. 2 Pjavis lI-11
No. Name Pattern Ll 15 "
[kN/m3] [kN/m3] [-]
5 1GS-9 19,00
7 1GS-11 19,80
8 IGS-12 20,20
9 IGS-13 20,60
10 1GS-14 18,40
11  1GS-15 20,60
Soil parameters - total stress state
No. Name Pattern T \
[kPa] [kN/m3]
1 IGS-2 50,83 19,30
2 IGS-3 75,00 20,08
3 I1GS-4 40,00 21,90
4 1GS-5 189,60 20,60
5 1GS-16 16,30 20,90
6 IGS-17 32,30 21,90

[GEOS5 - Slope Stability (64 bit) | version 5.2024.104.1 | hardware key 7605 / 1 | Vilnius Gediminas technical university |Copyright © 2024
Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



Priedas Nr. 2 Pjavis lI-11
No. Name Pattern o uf
[kPa] [kN/m3]
7 1GS-18 106,30 20,70
8 1GS-19 250,00 21,70
9 1GS-20 150,00 22,00
10 1GS-21 190,00 22,10
11 1GS-22 . 210,00 21,80
Water
Water type : GWT
No. GWT location Coordinates of GWT points [m]
X z X z X z
0,00 31,14 377,33 29,86
1099981523
Settings of the stage of construction
Design situation : permanent
Results (Construction stage 1)
Analysis 1
Polygonal slip surface
Coordinates of slip surface points [m]
X z X z X z X z X z
9,15 248,12 45,83 227,77 76,80 199,32 109,12 170,43 142,72 146,94
180,86 126,07 213,31 103,45 250,11 73,86 287,77 59,12 328,72 63,42
347,25 57,51
The slip surface after optimization.

Total weight of soil above the slip surface: 204593,16 kN/m
Segments restricting slip surface

[GEOS5 - Slope Stability (64 bit) | version 5.2024.104.1 | hardware key 7605 / 1 | Vilnius Gediminas technical university |Copyright © 2024
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Priedas Nr. 2 Pjavis II-11

No First point Second point
: x [m] | z [m] x [m] | z[m]
1 11,90 233,98 348,27 7,61
Slope stability verification (Morgenstern-Price)
Utilization : 186,2 %

Slope stability NOT ACCEPTABLE
Name : Analysis Stage - analysis : 1 - 1

[GEOS5 - Slope Stability (64 bit) | version 5.2024.104.1 | hardware key 7605 / 1 | Vilnius Gediminas technical university |Copyright © 2024
Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



Priedas Nr. 3 Pjavis V-V
Slope stability analysis
Input data (Construction stage 1)
Project
Date : 2024-09-09
Settings
Standard - EN 1997 - DA3 (2)
Stability analysis
Verification methodology : according to EN 1997
Earthquake analysis : Standard
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 : YG = 1,35 [-] 1,00 [-] 1,00 [-] 1,00 [-]
Variable actions : YQ = 1,30 [-] 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 : Yo = 1,25 [-]
Partial factor on effective cohesion : Ye = 1,25 [-]
Partial factor on undrained shear strength : Yeu = 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) : Yo = 1,35 [-]
Soil parameters - effective stress state
c
No. Name Pattern ] ef \
[°] [kPa] [kN/m3]
1 1GS-1 - 30,00 15,00 18,70
2 IGS-6 32,00 5,00 16,50

[GEOS5 - Slope Stability (64 bit) | version 5.2024.104.1 | hardware key 7605 / 1 | Vilnius Gediminas technical university |Copyright © 2024

Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]




Priedas Nr. 3 Pjavis V-V
No. Name Pattern ] b \
[°] [kPa] [kN/m3]
3 IGS-7 32,47 5,00 16,30
4 |GS-8 39,25 2,00 18,80
5 1GS-9 43,00 1,00 18,50
6 1GS-10 43,00 10,00 19,30
7 1GS-11 43,00 1,00 18,50
8 1GS-12 31,65 10,00 19,70
9 IGS-13 31,00 15,00 20,10
10 IGS-14 35,30 10,00 17,90
11 IGS-15 42,19 10,00 20,10
Soil parameters - uplift
No. Name Pattern Ll 15 "
[kN/m3] [kN/m3] [-]
2 1GS-6 17,00
3 IGS-7 16,80
4 |GS-8 19,30
I 2|

[GEOS5 - Slope Stability (64 bit) | version 5.2024.104.1 | hardware key 7605 / 1 | Vilnius Gediminas technical university |Copyright © 2024
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Priedas Nr. 3 Pjavis V-V
No. Name Pattern Ll 15 "
[kN/m3] [kN/m3] [-]
5 1GS-9 19,00
7 1GS-11 19,80
8 IGS-12 20,20
9 IGS-13 20,60
10 1GS-14 18,40
11  1GS-15 20,60
Soil parameters - total stress state
No. Name Pattern T \
[kPa] [kN/m3]
1 IGS-2 50,83 19,30
2 IGS-3 75,00 20,08
3 I1GS-4 40,00 21,90
4 1GS-5 189,60 20,60
5 1GS-16 16,30 20,90
6 IGS-17 32,30 21,90

[GEOS5 - Slope Stability (64 bit) | version 5.2024.104.1 | hardware key 7605 / 1 | Vilnius Gediminas technical university |Copyright © 2024
Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



Priedas Nr. 3 Pjavis V-V
No. Name Pattern o uf
[kPa] [kN/m3]
7 1GS-18 106,30 20,70
8 1GS-19 250,00 21,70
9 1GS-20 150,00 22,00
10 1GS-21 190,00 22,10
11 1GS-22 . 210,00 21,80
Water
Water type : GWT
No. GWT location Coordinates of GWT points [m]
X z X z X z
0,00 32,75 249,75 32,08
1099981523
Settings of the stage of construction
Design situation : permanent
Results (Construction stage 1)
Analysis 1
Polygonal slip surface
Coordinates of slip surface points [m]
X z X z X z X z X z
7,13 203,07 25,48 175,77 41,84 153,13 51,52 145,55 72,26 131,14
88,77 118,13 104,24 106,60 124,86 92,77 144,41 82,06 162,02 80,08
176,86 82,86
The slip surface after optimization.
I 4

[GEOS5 - Slope Stability (64 bit) | version 5.2024.104.1 | hardware key 7605 / 1 | Vilnius Gediminas technical university |Copyright © 2024
Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



Priedas Nr. 3 Pjavis V-V
Total weight of soil above the slip surface: 77474,65 kN/m
Segments restricting slip surface
No First point Second point
: x [m] | z [m] X [m] | z [m]
1 4,92 180,02 236,86 8,32

Slope stability verification (Morgenstern-Price)
Utilization : 153,3 %

Slope stability NOT ACCEPTABLE

Name : Analysis

Stage - analysis : 1 - 1
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