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Vyzkum svahovych pohybti v CR
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ProC zkoumat sesuvy?

> O sesuvech stdle nevime vée (napf. Zizelice,
D3, D8)

> Chybi propojeni véda - praxe (implementace
védeckych poznani do praxe = idealni projekty
TACR)

> Sesuvy permanentné ohrozuji rozvoj

spolecnosti (sesuvy patri mezi nejrizikovejsi
permanentné plsobici geohazard na sveété*)

*) Miccadei at al. 2022: Landslide Hazard and Environment Risk Assessment



D3 V jihoteském kraji bylo do r 2020 evidovdno 6 sesuvd

RE-] gomcﬂkronmemal
[\

Natural
Becour

Zabezpeceni
pilotovou sténou
~ 200 mil.

Publikace: PREKVAPIVY VYSKYT SVAHOVYCH DEFORMACI V INZENYRSKOGEOLOGICKEM SUBREGIONU JIHOCESKYCH PANVi V TRASE DALNICE D3



D8 Sesuv u Dobkovicek - kauza stoleti
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Zdrzeni vystavby o 2
roky

Sanace a vicenaklady
ve vysi ca 0,6-0,8 mld.
Soudni spor
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2015 - sesuv

Mapa z roku 1983
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Stavebni uzav
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Projekt RENS

Cast 1
vyzkum kritickych lozisek nerostnych surovin

Cast 2
Vyzkum vody a dotacnich zazemi v krasovych
oblastech

Cast 3
V4 O )4
Vyzkum sesuvu v CR
Cast 4
Poddolovana uzemi a simulace zmeén na povrchu



Projekt RENS

Cast 1
vyzkum kritickych lozisek nerostnych surovin

Cast 2
Vyzkum vody a dotacnich zazemi v krasovych
oblastech

Cast 3 5

Vyzkum sesuvl v CR

Cast 4

Poddolovana uzemi a simulace zmeén na povrchu



Aktivity dilCitho projektu

. Metody pruzkumu + kritéria vzniku

. Novd metodika dokumentace sesuvu

. Mapovani sesuvu v terénu do RSN

. Prizkumy + monitoring vybranych sesuvu
. RSN - aplikace, nachylnosti, IT

W owwwWw
—_ = =
GO PR WNE
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3.1.1. Metody prizkumu + I

kritéria vzniku sesuvu

Mechanika zemin
Dalkovy prizkum Zemé

Geofyzika

+ rozvoj metod pruzkumu pro poznani sesuvu
N aur . v 7 7 . (o)
« kriteria, ovlivnujicl vznik sesuvu

11



Analyza kritérii pro vznik sesuvu

v Kam smeéruje vyvoj ve svete = trendy ve vyzku

A\YAA"4 Y 4 N O
mereni a dokumentaci sesuvu

v Prostudovani vsech publikaci na téma ,monitoringu™

sesuvU (cca 350 publikaci)
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v Vybé&r metod vhodnych pro pouZiti v podminkach CR

v’ Testovani a rozvoj vybranych metod

Analyza soucasného poznani
obecnych faktoru vzniku a vyvoje
svahovych nestabilit (3.1.1)
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Korelacni rovnice <y '
' L Enviro ta

funguji dobre pokud jsou presnée laboratore

10-12/2021 vybrano 5 laboratori (zkusenosti, nabidka lab., aj.):

Na nékolika stejnych zeminach se zjistuje presnost
vysledku jejich konstatnich parametru tj.
Atterbergovych meazi, podilu jilové frakce,
smykové pevnosti

Prvni poznatky:

»Laboratore poskytuji hodnoty nekterych vlastnosti
stejnych materidll az s 30% rozdilem !!!

»Z prvotnich vysledkl je dobfe patrné, které
parametry jsou na chyby vice nachylne a které méne.

14



Vysledky - % obs. jilové frakce l
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pisek jit prach pizek
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Presnost krivek zrnitosti posuzujeme na zakladée % podilu jilove
frakce, to je v hranici 0,002 mm. Rozdil u prvniho vzorku byl

25%, u druhého az 28% = vyznamny rozdil rozhodujici o

existenci rezidualni pevnosti. 15



Vysledky - vliv na FS

Vliv rozdilnosti vysledkd rezidudlni pevnosti na vysledky mode

stability svahu vybraného sesuvu. Markantni rozdil v FS (1,08 vs.

2,84)

-m-m--ma--_
1 8,3 Rotaéni kr. 1,08
2 11,6 0 Transla&. kr. 1,46
“ 3,5 44 Translac. kr. 2,84

e [ @] 2 0] o
‘ Somyhirvi plocha | DOy - O A Upm X Ot G Pevhel na ety
potnet Doty wypetty Pl ymytTivd ook Posouzeni statelity svahu
Metocsi  |wogmeenpece v (Cdo- abml | zim SiAe s NV
-
e S
Omeren neml zadino ] W MOW
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S A

— opakovatelnost a Chg
reprodukovatelnost ‘

Opakovatelnost (Repeatability) - oznacuje presnost za
podminek, kdy jsou nezdvislé vysledky testu ziskdny ve stejné
laboratofi, za pouziti stejného vybaveni a testovacich vzorkd, se
stejnou metodikou a provedené stejnym technikem v kratkém
casovem useku.

Reprodukovatelnost (Reproducibility) - vysledky testl jsou
ziskany za pouziti stejné metodiky na stejnych testovacich
vzorcich, ale provedené v ruznych laboratofich, pod dohledem
ruznych technikl a za pouziti odli§ného vybaveni.

Vyznamny vliv na IG praxi - s ohledem na skutecnost, ze

v . v s vV .7 (o) s V7
zkousky zemin se cCasto provadeji v ruznych laboratorich, a ne
vzdy na stejném zarizeni Ci se stejnym obsluznym personalem.

17



7 o
Vysledky - Opakovatelnost — 16 testf RE %%
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NAS VYZKUM: Rozdil v rezidualnim uhlu (materialova
vlastnost pro vypocet stability svahu - sesuvy):

translacni smykové krabice a rotacni smykova krabice - Kaolin:

L J— o
A¢g’',=38

80 80

Kaolin — Direct Shear Test Kaolin — Ring Shear Test
g _
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Vysledky - Reprodukovatelnost — 5 laboratofi Rock |
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Lab ¢. Vysledny uhel
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Vystupem této aktivity bude:

Vsouhrn (Metodicky pokyn)

Laboratorni zkousky mechaniky zemin: teorie,
pristroje, interpretace a vyuziti pro prakticke
ulohy

21
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DPZ - SENTINEL-1 oo |

R E Environmental
zpracovani a vyhodnoceni dat LNS £

Resources

sledovan vyvoj na vybranych lokalitach v oblasti Dobkovii’:ek:,‘

okoli Decina a Benesova u Semil.

Byly zpracovany casoveé rady Sentinel-1 v obou geometriich v
programu SARPROZ. Diky prubéZzné kontrole b&hem vypoctu
mohou byt body povazovany za spolehliveé.

Dataset: A24-044 Incidence angle: 45.51° Y N
Point ID: Average of 26 poinis Track angle: 351.237 @ @ 5
Position: 3058783.88 N 4605668.73 E 301.88 m w E w E7
Mean velocity: -5.45 mmiyear
Coherence: 0.75
D b S

= -35 RMSE: 3.06 mm

A o
- 2,0 1. A25-146: Average of 12 poinis -@- /
30 2. A24-044: Average of 26 poinis @ '
[ 15
20 )

L °®
£ 15 $%. ® \‘.Q~J.c
30 S TP Vi o
- = 20 " ”A*- L
vt | gatesis | ‘ | | s i
- < 35 20190104 | 20198726 20200215 [ 20200901 20210323 20211013 20220506 20221126 20230618 P ra c kOVI Ce

20198415 20191105 20208522 20201211 20218703 20220123 20228815 20238307 28230927
Measurement date

poklesu primérnou rychlosti za poslednich pét let 5-7 mm/rok
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Bohyné u Décina

a) Diferencni interferogram a

b) vypoctena velikost deformace ve sméru pohledu druzice z jeji vzestupné
Décina z dat TSX v obdobi 13.-24. 11. 2022.
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Vystupy z European Ground Motion - l

Service (EGMS), Dobkovicky, 2016-2021 | PEdie

Deformace z vzestupné drahy Vertikalni zména
(ve sméru pohledu druzice)

g gy - Verkat Aewrage o 1] paiots -

Setener 20244 g1 [
- - Tk g Pomt S0 Mvarage o¢ 13 punts
Y - Pl MAIRAI 1T N SUTEY PR R 04 1)
- - =329
A Moan vy S e
(03 T2 12

[ hgenn o e @

‘ N ooty .w‘ . oM
) P A oy s o
L% o 2 d <
WJ V‘ 1 v »
e,
.
- St . - o
v - ot ¢ | v | piseny - -
== — —_ -t o y e =
Memirwm—t tate
Eaitivant Svwage of 11 pots v
lwwer Lperre teria mp: 3
L A 2
Oosrrn AR 17 & v
M ywoane 80 e ——
(ST

Deformace ze sestupné drahy '~ ’ Zména zapad-vychod

(ve sméru pohledu druzice)

25



Vyuzivani DInSAR radarovych dat v pasmu -
L a X (druZice ALOS-2 a TerraSAR-X) PR S

Resources

TerraSAR-X ALOS-2

26. listopad 2018 - 25. listopad 2019 23. listopad 2020 - 22, listopad 2021

19. 24 — 30. 24 2022, Dobkovitky
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se satelitnimi daty - Nmet - Metodika
hodnoceni zmén vlhkosti pudy v rdmci
svahovych nestabilit s vyuzitim
pokrocCilych in-situ a DPZ metod.



Teplotni mapa ¢asti
sesuvu — modra barva
odhaluje praskliny
(vychod-zapad) a erozni
ryhy ve svahu (sever-jih)




Nmap - Ortofotomozaiky a digitalni modely  / ﬁnm
terénu ve vysokém prostorovem rozliseni pro l-
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vybrane SN ®ism
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x 30

Environmental

NS R |
Cil: Nastavit vychozi
vrstvy vyznamnych

sesuvly pro dalsi
sledovani

Vyuziti — rozvoj snimacich a analytickych metodik pro vyuzivani
optickych, termalnich a multispektralnich dat pro analyzu parametru

sesuvnych uzemi
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Geofyzikalni metody
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Méreni seismického pozadi -
mikrootresy

Taiwan: Ruey-Juin Rau (NCKU), Chia-Han Tseng (PCCU), Cheng-Feng Wu
(NCKU), Tzu-Cheng Yang (NCKU), Jui Chang (NCKU), Yan-Cheng Wu
(PCCU), Chao-Kai Chen (PCCU), I-Chin Yen(NCU)

Czech: Jan Klimes, Jan Balek, Ivo Baron, Filip Hartvich (CAS)

Cil praci: urcit polohu smykové plochy v
porovnani s vysledky ERT
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ERT monitoring zmén v horninovém l .

prostiedi PR S

Resources

Lokalita Pozary — opustény lom u Krhanic
 posledni méreni 2.6.2025
- vyrazné zmeny vlhkosti skalniho prostredi -

neocekavane velké zmeny

~kvéten 2024
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N N ) [ D D ..
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N U T R O 00 ) 0 .-
M - s Abe ne »nta »n wn
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Time-lapse meéreni IR kamerou

Zjisténi odlisnych vlastnosti granitu dle jeho termalni
odezvy - chladnuti - Rozdily v CRI (Cooling Rate Index)
+ tenzometry a trhlinomeéry - korelace teploty s pohybem
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3.1.2 Metodika dokumentace |

E Rock
Environmental

L N Natural
Resources

Metodika dokumentace a syste-
matizace pro evidenci svahovych
deformaci za ucelem sjednoceni a
modernizace jednotného verejnée
dostupného informacéniho pg

~33

Zpracoval: Oldrich Kr

_ Spoluautori: V. Ambrozek, M. Au
Curda, M. Dostalik, F. Hartvich, J.
va, V. Krejéi, P. Kycl, J. Malik, J. N

M. PaleCek, P. Tomanova
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Nova web aplikace

Popis svahove deformace

XXVL Popis svahove defomace

R E Rock
Environmental
I RAIC Nawnl

A
HXVIL Fotodokumentace
XXVIO.  Poznamky, doporufeni
i

Zdroje

XXIX. MNadstavby Registraéni zdznam geofondu Posudek SOG  Posudek P/ Wty uvniti sesuvu

NEMETOM 2013
OO Citace
Undefinad index: DATUM VZ, 8, Ssrv/www/htdocs/petr/sn/index.php, 382

€ Ceska geologicka sluiba, verze: [0.2 28.05.2021]




Nova legenda
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3.1.3 Mapovani sesuvil do Registru l

Rock
Environmental

EE Natural

Resources |

V-23 - v rdmci regionu s véts§im pocétem
sesuvl se zpracuje 140 map v M 1:10000

I plan mapovani
I predano k digitalizaci
B zdigitalizovano
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Harmonogram RENS - 3.1.3 T: 11/2023; 72: 10/2025 poéty k odevzdéni (M10 - mapovy list 1:10 000, GF - registraéni zéznam 2
Nazevkraje | [T, [pocet Mio| Koordinsto Mapéti G giisnss s [onamaa  eamees acsme baconts | snine ot cios | iiod
Praha 77 1 Novotny 1. |Novotny 1., Aue M., Kyci P. 1 30 30 17
Stiedotesky 187 0 AueM. [AueMm. 80 45 as 17
p |Jihotesky 5 0 Novotny J. [Novotny J. 3
: Plzefisky 23 0 Rohst )  |Rohat J. 6 17
h [Karlovarsky 61 11 Dostalik M [Dostalik M., + fankd L7 1 30 2 20 3 11 2 2
S Ustecky 236 40 Kyd P.  [Kycl P, Malik . Novotny J.+ USMH 1 30 5 30 5 100 8 76 - -
Liberecky 194 16 Dostalik M. |Dostalik M. Malik, Ave, + USMH 1 10 1 30 2 70 3 84 3 3
Moravskosiezsky | 204 6 Malik J.  [Malik ).Gilikovs? Haviin? + VS8 2 30 2 75 2 75 24
Kralovéhradecky | 226 36 Baldik V. |Baldik V., Novotny R., Slavik M. B 50 6 150 B 150 6 76 5 6
g |Pardubicky 235 15 Netas). |Netas )., Vit )., Haviin A. - 50 2 75 2 75 2 35 2 1
¢ |vysotina 5 0 Haviin A. [Haviin A H
» inomoravsky 110 0 Krejti 0. |Krejti O. Novotny, Baldik a0 a0 30 0
Olomoucky 14 0 Krejti 0. |Kreiti O., Gilikova H. 14 0
Zinsky 15 8 Krejti O.  |Krejti O, Kirchner K22 2 8 4 2
celkem 1793 133 [ | 16 ; ; 322 20 536 23 595 24 340 19 18
K/

40



Aktivita ma 2 casti:

1) Pfemapovani puvodnich zaznamovych karti¢ek
byvalého Geofondu - proc?

2) V Uzemich s vy$$i hustotou sesuvu zmapovani
celé plochy v ramci listu mapy 1:1000

41



sesuv je ve zménéné morfologii puvodné
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sesuv byl odtézen
Zaznamy 321, 308, 309 - Klecek 1963

Sad, odlucna sténa 5 m, bocni valy 2 m.
dnes dul Nastup - t&Zena sloj

i Hledej adresu

£300) &

P '\




sesuv byl zavezen
Zaznamy 5980, 5981 - Absolon 1963 - 1.

etaz lomu Eleonora, dnes popilkovisté Ledvice
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sesuv je v misté nebo pobliz registracniho
zaznamu jako napr. 6376 nebo 6380 (Libersky
1997 podle Picha 1986)
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Sesuv ¢. 5895

RE
Environmental
N S Natural
Resources

o
| \-\'
-
-3

Cca 60% zadznamu v ,nesesuvnych" oblastech je odmazavano!
. . 7 7 7 V4 (o)
Svahy na vulkanitech, roviny, erozni ryhy, terasovani, lumky, odkopy
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Harmonogram RENS - 3.1.3 T: 11/2023; T2: 10/2025

Nazev kraje Po(:thSDz Revidovano Zbyva Nové celkem Pocet M10
Praha 102 102 0 0 102 0
Stredocesky 189 189 0 124 313 1

P Jihotesky 6 6 0 0 6 0
" Plzensky 23 23 0 24 0
2 Karlovarsky 61 61 0 0 61 17
- Ustecky 276 276 0 10 286 40
Liberecky 151 151 0 0 151 22
Moravskoslezsky 203 203 0 76 279 8
Kralovéhradecky 426 426 0 0 426 36
B Pardubicky 235 235 0 0 235 16
r Vysocina 5 5 0 0 5 0
N Jihomoravsky 110 110 0 0 110 0
O Olomoucky 14 14 0 0 14 0
Zlinsky 15 15 0 0 15 8
celkem 1816 1816 0 211 2027 148
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Kolik sesuvu bylo revidovano
mimo Mapy M10 v ramci kampané
mapovani?

2027

Odmazany dalsi duplikované registracni
zaznamy Vv poctu:

Cca 800
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Naopak (RE .

Uzemi, kde neni registrovany zadny sesuv !! 1, LNS:.




ombinované
apovani na
_tu 02-41-19
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RE Fick T A CESKA GEOLOGICKA SLUZBA
N Moot 2 DOKUMENTACNI MAPA SVAHOVYCH DEFORMACI 1 : 10 000
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Celkem je takto zpracovano 140 map v M 1:10000
Jedna se o Uzemi o plose 2520 km?2

Digitalizace vsech map bude probihat do cca
03/2026

Poté budou jednotlivé sesuvy zaneseny do
databaze RSD

https://mapy.geology.cz/svahove_deformace/
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DOKUMENTACE SESUVU PO POVODNICH 2024
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PocCinajici stabilizaCni prace
na sesuvu V Bilovicich nad
Svitavou, Jihomoravsky
kraj




Rock
Environmental
Natural

Resources

(o] .V " - . 4 V4
60 sesuvu, jiz digitalizovanych a zavedenych do RSD RE"
Zemépisné
Cislo SD| soufadnice . Typ svahového L . kategori . . . -
VRSD | neivvitino Katastr okres kraj Geologicke poméry chrozeni rozZmery Interni Poznamka - cislo 50G
~| boduS[™ - - - - - - -
40 BE2AGN, sesypavani,
23376 |14,70827E Cryikoly Benesov Stiredofesky opadavani a granodiorit silnice 1] bodaovy S0G-441/0746/2024
odvalovani
u . . . , - L ) obytné budovy a objek
23362 Sitbofice Breclav Jlihomaravsky sesouvani kvarterni sedimenty W, .W 1=kt 1 ox8 50G-441/0747/2024
obfanskeho sektoru
Roimberk x . I . - - :
23375 nad Vitavou Cesky Krumlov Jiholesky sesouvani pararuly meldanubika kolna, RD 1] 16x8 S0G-441/0748/202
= . , . . - kiidové sedimen bfeh potoka, stoar el.
23415 Celadna Frydek-Mistek | Moravskoslezsky sesouvani . o . P . 1 26x16 50G-441/0752,/2024
ostravickeho souvrstvi vedeni
sesouvani podél vsetinske vrstvy rafanske
23374 Vsetin Vsetin Zlinsky rotafni smykove iednotk zlfnskt;‘:m couvrety komunikace, plot 1] 13x18 S0G-441/0756,/2024
plochy ! v
piskovci a jilovel #danicko- . .
H . Y . . i - . obytné budowvy a cbjek
23372 Sitbofice Breclav Jlihomaravsky sesouvani hustopefskeého souvrstvi W, . W 1=kt 1 Bx10 50G-441/0757/2024
sdanicke jednotky obfanskeho sektoru
stfidajici se tektonické
Provod . o - Supiny piskovcd, sl C bjekty d ich t
233663 rovorov na Zlin Zlinsky sesouvani | - PInVpiskovcl, slepencu a ) abjekty dopravnich tras 1l 5x5 SOG-441/0758/2024
Morave misty jilowcd palecgenniho nizsiho vyznamu
stafi
stfidajici se tektonické
Provodov na . . , - Zupiny piskoved, slepenci a objekty dopravnich tras
23366b . Zlin Zlinsky sesouvani p v.‘p - o . ! t‘i p. 1] 35 S0G-441/0758/2024
Marave misty jilowcu paleocgenniho nizsiho wyznamu
stafi
stfidajici se tektonické
Provodov na Zupiny piskovch, slepenci a
23366 Morave, Zlin Zlinsky sesouvani piny piskoved, siepenc 210%100 SOG-441/0758/2024
Y misty jilowcd palecgenniho
Retechov
staf
Biskupice u . . . - piskovce a jilovce zlinského . :
23363 LuhaZovic Zlin Zlinsky sesouvani souvrstyi raganské jednatky pozemni komunikace 1] 10x5 S0G-441/0758,/2024
Dolni Mala _ . .. o . . . .
23384 Upa Trutnowv Kralovehradecky sesouvani hlinitckamenite sedimenty chata a ckoli 1] bodowvy S0G-441/0760,/2024
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Pocet murovych drah

Svahové deformace (mury) v Obrim dole v

Cetnost murovych drah v jednotlivych intervalech

Polet murovych drab

sklonitosti

$00-1000

35-55

55 a vice

KrkonosSich z. Struplova - bc. prace

Histogram cetnosti nadmorskych vyisk

1000-1100

1100-1200 1200-1300

ntervaly nadmafske vysay tmnum,)

13001400

1400 2 wee

Cislo

Struplové (2024) Pilous (1977) \ndgust/gmenseni|

mury Pilous Lokalizace datum vzniku plocha m2 plocha (m2)
1 Upska jama 14.07.1964 11481 460
2 Upska jama 1936-1971 14242,7 6900
3 Upské jama >1936 10450,8 6300
4 Upska jama > 1882 1873,9 850
5 Upska jama > 1882 15808,2 15000
6 Upska jdma > 1882 2090,1 1040
7 Upska jama >1882 9305,6 5390
8 Upska jama >1882 39708,6 50000
9 Zadni Rudnik > 1882 40184,4 50000
10 s Rudné rokle >1936 4629,9 2850 1779
11 t Rudnd rokle > 1882 11222 15500 -4278
12 |: Rudné rokle 29.7.1897 9500,2 8200 1300,2
13 K Pod Kovérnou 29.7.1897 6299,6 7520 -1220,4
14 t Ruzova hora 29.7.1897 17852,1 13000 4852,1
15 u Ruzovd hora 29.7.1897 19548,1 36000 -16451,9
16 r Ruzovd hora >1973 34416 2940 501,6
17 n Ruzovd hora >1973 6983,4 5400 1583,4
18 i Ruzovd hora >1973 8483 230 618,3
19 Ruzovd hora >1973 3009,5 2000 1009,5
20 m RuzZové hora >1973 1564 800 764
21 u Ruzovd hora >1973 4100,9 3440 660,9
22 r Ruzovd hora >1973 1361,1 1200 161,1
23 JZ svahy ROzova hora >1973 535 140 395
2 Y JZsvahyRosova hora >1973 3664,2 2560 1104,2
25 | JZ svahy Rizova hora >1973 4000,9 1850 2150,9
26 JZ svahy Rizova hora >1973 1086,7 700 386,7
27 JZ svahy Riizova hora >1973 2876,6 1560 1316,6
28 JZ svahy Rizova hora >1973 3116,4 1680 1436,4
29 JZ svahy Rizové hora >1973 2553,4 2240 313,4
30 Modry dul >1973 1719,7 1300 419,7
31 Studni¢ni Jdma >1973 2028,1 1370 658,1
32 Pod Studni¢nou  >1973 3095,3 3050 453
33 Velkd studni¢nd jama >1973 23915 1170 1221,5
34 Certiiv hiebinek 17.6.1882 5480 4400 1080
35 Certlv hiebinek >1973 1959,1 1400 559,1
36(1) stab Upigky >1936 370,9 180 190,9
37(11) Zadni Rudnik >1977 9543,5 14000 -4456,5
38(1n) S Rudnik >1936 16142,7 1880 14262,7
t 1Z svahy Snézky
39(Iv) r /Rudnd rokle >1977 8798,6 7500 1298,6
40(V) u JZsvahy Snétky  >1977 3919,2 2070 1849,2
av) k S svah od Riizové hory >1977 1518,2 350 1168,2
42(vI) t S svah od RizZové hory >1977 2014,9 540 1474,9
43(vin) u S svah od Razové hory >1977 1888,7 450 1438,7
44(1X) r S svah od Rizové hory >1977 1616,6 1170 446,6
45(X) n Pod Studniénou 12.07.1937 1940,7 1400 540,7
46(X1) i Certova rokle 18.06.1974 8483,2 7000 1483,2
47(Xn) Certova rokle 18.06.1974 4082 3440 642
48(X11) m Certova zahradka 18.06.1974 4413,9 9400 -4986,1
49(XIV) u | Certova zahradka 18.06.1974 4859,2 2340 2519,2
s0(xv) r | Certav hiebinek 18.06.1974 1703,2 1440 263,2
51(xvl) y | Certiv hiebinek 18.06.1974 3485 4950 -1465
&islo . . Struplova (2024) Myslil (1997) nérust/zmen3eni
mury lokalizace datum vzniku plocha m2 plocha (m2) plocha (m2)
52 Myslil Rizovy dul 21.8.1997 8686,27 = -
53 (1997) Ruzovy dil 21.8.1997 5252,6 - -
54  Struplova  Certlv hiebinek - 1628,3 - -
55 (2024) Certlv hiebinek - 1027,7 - -

27




3.1.4. Vyzkum + monitoring




BREZNO

Rock

3vrty BRE_ IJ1, 112 a
HV1

Srovnani geologickych fezu sesuvem u Biezna u Postoloprt
srovnano na stejnou nadmorskou vysku a breh Ohre

230 T ‘

420 Zaruba a Mencl 1987

- 210 e Pasek 1974
- 200 =
190
180 OHRE 0 4a0m
— \ — ‘ 50 m
170 T JUES
-165,0 Zpracoval: Jan Novotny
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L N Natural

Resources

59



Natural
Resources

RE-] gon:lkmnmemal
NS

S -

. ot
e STL iy, L
.;,,h.»‘l.‘\ ..l.n“m.l&-.- _-mﬂ w Wo
g . et

—~
=
9’
4
i
©
C
O
O
Q.
O
>
O
Y4
>~
-
7))
c
|
@\
M
—
O
C
N
()
>
m




’

Kvartalni inklinometricka meéreni

Pohyby kontinualné pokracuji i v roce 2025

Vit BRE- Lokalita : Brezno u Post. Vit : BRE-2 Lokalita - Bfezno u Post.
ﬂcl«:u Kn:;nulovmv M';th now‘: fmm] rowdks Kumulovany hortzontsini posun [ mm |
o [ " 2 3 o 2
'
10.60
13.00
il |
' ' ' ' ' '
e | ' | ' ' | !
' ' ' ' '
' ' ' ' 1
v
gl : : : :
1 1 1 1 1 1 1
' ' ' ' ' 1
' ' ' ' ' )
a1 T : : : i . - - ; : -
' ' 1 ' ' 1 E3 Y
3 | T S A I B B
| : | : : ! ® : ' : ! ]
g | : : ! : : ! o260 ‘
" ; ; y : ; : & i i i i i
1 ! 1 Ll ! 1 ' ' ' '
& ' ' ' ' ' ' '
: : ! : ; : 3 :
' 1 Ll 1 1
3 } L : : : : .
'
{ ] i i 1 5 ] 3
Y : : ] i : i i i i i
' ' | ' ' 1 . L 4 . 34.00
1 1 1 1 1 1 o y s s =
« || ' ' ' ' ' ' ; !
® ! ! * . : 1 1 1 1 1
\ : : : : : 8 ! ! ;
1 1 1 1 1 1
® ' ' ' ' '
i 1 i i ‘ 2 sna0 8 : : : : :
' ' ' ' ' ' — \ 3 .
| ' | ' ' 1 H i v ¥ 1
&
: ! : : : : g i - - : -
' ' ' ' ' ' i ' ' ' '
' ' ' ' ' ' ' ' ' ' '
¢imio Dotum | Cisio Datum | Clsio  Datum = | Gisio Dstum | ¢io Damam | ¢l Datum tislo Dotum | Ciso Oatm | Clsic Oswm | tisic Dstum | tisio Dstum | Cisio  Dotum
G 16122021 | 4 7.o0s2022 | = x| & 383203 | 7 1¢e2023 7033 0 15.122021 I 4 7.092022 si2mo: | & 3432023 | 7 1082023 :
9 1122023 | W 1503200 113062022 12 18052024 | 13 28.11.2024 | 4 4832026 S 1122023 | y0 15032004 ] 91 3062024 | 12 120s2o2c | 12 23112004 | 4 403.200¢
Referendni hioudka : $0.8 {m ] Referondni hloubka : 41.61m1
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UAV snimani na lokalité Brezno (2x rocne) =
rozdilova analyza DMP

Zmeéna vysky |

1m

14 b

B -1 m

!

5. . Zand Tk
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I .
Ohte . (. Ohte
! (I _
A o moZny rozsah
| 11 Eela sesuvu Bfezno
i
e 2= ? ! ! { NoEs 7? ~
- ' ~

4007+

mistni komunikace

antropogenné
upraveny teren

5

m

587 druhotné akumulace

dilgich svahovych pohyba ™

Legenda:

= - - linie geologického fezu 2}) svahové pohyby druhého fadu (sesouvani a stékani)
v letech 2010 - 2014
L jadrovy vrt vystrojeny jako inklinometricky (1J) nebo 2.4 e
hydrogeologicky (HJ) a produkty drobnych ficeni v letech 2010 - 2014
+5 87 geodeticky bod pro sledovani pohybu @A svahové pohyby druhého fadu (sesouvani a stékani)
&% vletech 2021 - 2025

Ao 11 svanvodiugns oblast a erozni svah akumiulace sesuvu v produkty drobnych ficeni v letech 2021 - 2025

s vyznacenou horni hranou .
¥y £ > A2  akumulace svahovych pohybl druhého fadu

6 erozni svah akumulace sesuvu

=)
3
3

>~

zpracovali: Ing. Jan Novotny, CSc. - geologické vyhodnoceni
Mar _lan lalénak - nandaticky nadklad
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Brezno - vyzkumna zprava

A B

RE’]
LNS

A,B,C

E
: 230 . - v v
c
3 Detail procesi v odluéné sténé Geologicky fez sesuvem Brezno
- y B
ficani nestabiinich &asti T
220 razvoinénych hbeli 7
akumuiace sesouvani stekani ‘/ ~
ve snizennach mez hibety { & /
210 //C/
sesouvani nestabilnich F.w
230+ akumulaci svahovych P n o ~
200 pobybis druhého Fadu i ol mezi hibety
= Ustup odluéne hrany . 5 ? |
sesuvu Bfezno = | |
220 ochad rozsahu: akumulaci S
svahovych ponybi drubéhe Fadu e -t i . |
[sesouwani, stékani 3 ficeni a4 - }
ve svahu odiiéné cbiass sesuvu - {
210 - Bfezno) |
140 150 160 170 180
200 - |
odhad rozsahu paveani sinice ;
. akumulace sesuwu Bfeano BREAN 52;:-132
o BRE-HJty 2 |
190 e 18555 M |
|
o hiadim 2 smykova plocha !
& e sesuvir Bfezno |
180 1 N W . |
| |
170 nerozliSené hmoty ‘
sasuwvu Biazno |
smér pohybu .
sesuvu Bfezna |
160 - ]
‘ jilovoe a2 sinovoe bfezenského souvrsivi |
| .
150
‘ zpracovak: Ing. Jan Novetny, CSe. - geologické vyhodnoceni !
‘ ¥gr. Jan Jelének - geodeticky podiiad i
140 r 2
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 [m}
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" Srovnani geologickych Fezl sesuvem u Dneboht
¢erna kresba - Zaruba a Mencl 1987, oranzova kresba Rybar et al. 2001
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BENESOV U SEMIL -

RED !
Environmental
LN Natural

Resources

Akcelerace pohybU jaro 2024 a poté zastaveni!
Posledni pfirdstek pouze 1 mm/3 mésice

MEREN| PRESNE INKLINOMETRIE
Vektorove reseni

Vit : BEN-1J2 Lokaiita : BeneSov u Semil
: R
;' j‘ g J/ * radarova analyza casove rady
, L L ¥ pro rok 2024

« monitoring poskozenych

R L s s s ™ objektd pomoci moiré skli¢ek

“|[f ©  Hiavni pohyb jaro 2024/ + Kumulativni pohyb 29 mm na
SR A A Ben-1J2 v hl. 7 m

« Kumulativni pohyb 40 mm na

L 4

. AR ORI TR AU T Ben-1J1 v hl. 4 m
< rt v centru obce'
‘t:Fo’:\‘:’F - :m = 'm-‘: t"fn;;'i"‘wf:. Jf , 69

ﬁahnnénim.a.ﬂ-)
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Dalsi metody méreni

Smykova plocha v 7 m, po
40 dnech = 7 mm pohyb
+ pohyb na moiré sklickach

+ zvysena aktivita HOV
(Hv4= 0,2l/sec)
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Korelace INK a Sentinel - 1 Eﬁ e

Resources

INK

Hlavni pohyb 27.11.2023 - 4.3.2024 = 13 mm

Sentinel- 1

V obou geometriich se rychlost deformace povrchu pohybovala
v rozmezi od -4 do -7 mm/rok 2024 (vektor pohybu)

o107

N Hesght im] 3929 Helgnt St Dev [mi2.1

Heort relatve to Ground jm| .39

Velooty [menwear] 8.7, Veloaly St Dey [mmyear 240

| Dezpt ¥ Tempsr. Raso immidegCr000. Cunmsative Dsplacement (mm] 6.8
& Tenporal Conarence 0.8, Samyss 2848, Lins 559

St Dev [m] 3.3 Data N 30

Haje nad 80
Jizerouse

(e
o
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STADICE

Obr. 10-8,  Profil A fosilnim kernym sesuvem na jifnim svahu Rovnibo. | — pladité slimy (svrchni
tarun), 2 — tufy & tufity, 3 — olivinicky nefelinit, 4 — balveniti wut. (Podle M. Kletka.)

= o Seelogieal sestiene of We Jandsitse sres sesr Stadies Rovey 6
s QL. 3 = Oretasesus semietanes, § - 2fTr snd tefTives, 5 Y
. ._v,.-H 9 3= mephaline bassnite, 4 - terees grevels, 3 - Gale= g
M“ Al S vial esposita, £ - s1id masses. :
| = &
4 ) S P,
v &) L Y

3

0 T —— = =

G AR @ 5@ <100

= = T ey 7428, Profil kernym sesuvem na jidnim svabu Rovného u Stadic. 1 — tufy a tufity, 2 — pefelinicky
bazasit, 3 - balvanitd saf (Patek, Demek 1969)

Obr. 4.69. Bloky Zedicd, ptemisténé svahovymi pohyby blokoveho typu po tafech a wichnokfidovych
slinech ~ vreh Rovny u Stadic

S-17. Profil Bokovim sesavem na jiinim svahu Rovadho u Stadic. |~ tufy & tufity, 2 = alivik
nicky nefeliait, ) ~ sevuté hmoty (Patek 2 Demek 19%61)

1 Klecek, 1967 2 Kaspar, 1969
3 Zaruba a Mencl, 1969 4 Pasek a Demek, 1969
5 Pasek, 1971 6 Zaruba a Mencl, 1974

7 Pasek a Matula, 1986 8 Zaruba a Mencl, 1987
9 Rybar, b.d.

Obr. 1 Prehled publikovanych koncepénich modeld lokality; zminky o slinech jsou zfejmé dezinterpretaci puvodni Kleckovy (1967)
atypickeé Srafy pro piskovec; fezy 1 a 2 jsou pfevy3ené
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GEOLOGICKA DOKUMENTACE VRTU

Fropet Oznaceni vrtu
Horninové prostiedi a nerostné suroviny Stadi 1
Zakazka Cislo Vitdno 19.02. 2022 Vyika (mn. m.) Soufadnice a lce—
21.0312.011796 -28.02.2022 |Z=176.18 Y=766201.16 X=979 816.87 Hioubka vitu 28.0 m
Objednatel HPV naraZend HPV ustilend po 624.0h Striénka
Ceski geologicka sluzba 122m(164.0 mn. m.) 933 m(166.85mn. m.) 1
al ‘g~ = -
5| Z 2 2% Z e
El 5 - 2= 5 GEOLOGICKY POPIS ZEMIN A HORNIN
HEE 238 s
E| 3% = 5
Zl 2% T2 3
Kvarier — omice s dmem a kormky — Rlina tmave hneda, (e, § m nymi_drobaym zmky o
(=] (h40) \\’tll)th 1 tmavych homnin do 1 mm, misty véi tlomky éediée a \apmlv\.h konkreci blizkych 220
175.78 0.40 cievarim (kiidove bilé az smetanove 2luté, relatived Jehké, zaoblené tvary, reaguji s HCL: dale | S
o I uvadéno jako "cicviry") do 3 em do 10 % 50
LI548 [ 0704 varier — d PP, splac P Tuhy (¢ ypeviy), ez | M
9% patrné Lumm.i« 5 (-bu..hnwm 2mky s\\‘,ll)’uh i imavich humm a aLihé upnw\:m) mi ulnmkw
= cedice & "cievart” do 1 em do 10 %; svichu 1 keramicky stfep (pimiseno pii orbs & zemnich
9 racich?)
Kvarier — defuvium - Kameny a balvany Cedice (homuna Umave Sedd, zaKladni hmota w5
jemnozimnd, nevyraznd, prevainé slabé zvétrala oz navétrala, misty bilé vipnité povaky
reagujici s HCI, obtiznost rozbijeni kladivem zpravidia korxlu;c velikosti, generelne cca R3;
(s] 12.00) Cedic dile ve vriu dito, neni-li uvedeno jinak) a2 pres primér vitu (1 balvan 30 x 20 x 15 ¢cm,
R3-R2} s jemnozimnow vyplni charakterem blizké nadloni wstvé, od 1,5 m pevne
konzistence, misty slabd jenmé pistitou; ve vipini hojné drobné &edi¢ové Glomky; celkovy
podil ve vrstvé cca 60-70 % CWB, 10-20% G, 20 % F
17348 2,70
Kvartér — deluvium — prevazne ostrohranne kameny cedice velikost previzne 1-8 e, Jokalng
az 15 em, vypli plasticka jilovita hlina s proménlivou primési stiednzmného pisku, hnéda,
pevnd, drobiva; celkovy podil ve vistvé cea 10-20 % Cb, 30-50 % G: nékieré tlomky Cedite
| na oknyjich autometamorfované & s wiitickym lemem
X
(=] (3.10)
12038 Lol 5.80)
NI 5k kvancr dcluwum ZIeImE VOIS Cedicovy balvan, rozviiano na ulomky az kameny 312 o,
Clino.1s F .00 Rty
T4 T4 K\aﬂa ﬂcluvlum. zp"p. >p[u_clii S moznou pnmuS‘x !I.'I’Cll!mll; V“!‘EHIK}EE’ IICEL:]E l’ﬂillL‘iE u
o § — jilovitd hiina velmi pevnd, Bézové hnéda, zietelné subhorizontalné laminovand, s bojnymi
(&) iRE R ‘: (1.00) plevizné ostrohrannymi lomky a kameny ¢edite 2-6 cm a "cicviry” pfevizné do | em, cca
T 20-40 %; okolo 6,3 m rezavé zbarvené polohy -
169.18 Y 7.00]
" kvartér — deluvium — previznd ostrohrannd ulomky
ol 4al: cm, misty aZ pies primér vrtu, v pnkvc 79-80ma )mdn: o;cdlnclc (c} ucur} "do 1-2 em;
- vipli jilovita hlina bézove hnédd, pevnd, bez laminace; celkovy podil ve vrstvé cea 10-20 %
=1H = Cb, 30 % G; v rovni 8.8 m 1x opracovany valounek bilého kiemene | em
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2 inklinometrické vrty
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2 urovne smykovych ploch na Ondrejniku
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Opakované akcelerace pohybu v dusledku zvyS$enych
srazek (2017 - srazky nasledujici po obdobi sucha)
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Displacement

Automatick
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- meéreni zmeny polohy
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« Zpracovani vyuzivajici
konstelaci systémQ GPS

a GLONASS. il

¢ POhYby 3_4 Cm/rOkll Monitoring point 2
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RUZDKA
3D analyza vyvoje svahové deformace
Monitoring zmeény georeliéfu s vyuzitim UAV technologii:

1.Lidar
2.Fotogrammetrie

Srovnani ‘
Digitalniho modelu
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RE
> 3D model svahové deformace LN
> Stabilitni analyza
> Sestaveni scénarl pro simulace
> Parametrické modelovani a hledani limitnich parametry

horninoveého prostredi pro stabilitu
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3. |

1.5. RSD, aplikace, nachylnosti, PR r RE D e

 Priprava na mobilni aplikaci sbéru dat

- Dokoncovani Uprav na RSD

« Kniha Sesuvy na Uzemi Prahy - tisk prosinci 2025
- Konference Svahovée deformace a pseudokras

« Publikace

« Prispévky na konferencich (IAEG, ICL)

- Diplomoveé prace na PrF UK
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Prispévky na konferencich

Congress 2023

The XIV Congress of the International Association for

Engineering Geology and the Environment

September 21-27, 2023 | Chengdu, China
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MORPHOMETRY AND HIGH DEPLETIO
Ive Baren', Ma-Jyun Dong’, Rostislay Mel
Jeleneks, Jan Blshit', Martin Sutjak’, Ch
i "
S, S NN
Changhus Unkersity of Eckacation of Taiw
Prgue, C2och Repubdic, ‘National United U
of Costa Rca, San Jow, Costa Rica

Purpose: Anciunt coselimic landshdes mig!
dentfication in the landscape remamns, hot
Methods: We analyzedand quantifed avai
i different global settings, We focised onh
the host rock mass and also these might Iy
erncion. We analyzed the source area mor)
different sattings, Le. tropical humid, subt

P2.4
COMPARISON OF C-, X- AND L-BAND DIFFERE!
STUDY

Katefina Firova, Jan Jelének

Remote Sensing, Czech Geological Survey, Czech Reg

Purpose: The aim of the study is to verify the suitab
updating the landslide inventory in Elbe valley, a la
parameters of the radar images, which has direct ef
interferometry techniques applied to radar data of
surface types. As a study site, the large scale Dobkov
and is famous for major landslide destroying part of |
of heterogenous surfaces, such as anth g {hiy

6th WORLD LANDSLIDE FORUM
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2023 FLORENCE ITALY
14-17 NOVEMBER 2023

VERIFICATION OF REMOTE SENSING METHODS FOR COMPLEX LANDSLIDE INNER DYNAMICS CHARACTERIZATION: A
USE OF OPTICAL AND THERMAL UAV DATA

Jan Jelenek, Jan Novotny, Martin Kyhos, Lucie Koucka

Czech Geological Survey, Prague 1, Czech Republic

Purpose: The aim of the study is ¢~ verike tha bilivabinn o ankical and tharmal Tnmannad Sasal Uahicla 1180

characterization of the inner dynami
NW Czedna was se_lecled as testing

To study the suitability of the different ra
TerraSAR-X images from autumn 2022 and a series of
Conventional differential mterferome(ry (DInSAR} is:
datais d using dF scattere

Ihal reyesled Clear source ares hol
svants in the Crech Republic, Taswan, Jll
Now Zoaland, Costa Rica, Turkey and & cos
Results: i contrast to the ramiall indacy
degree of depietion due to Immediste hig)
source area high depletion occured of g
g analyed MOrphomwtric parametens o
the lemgth of the source area, the relative
connecting the scarp top with the toe of th
represented by the Indes of Potentisl Dyna
1_POT ={ID+Hrel/2 - tang,

that might range hypothetically from -1 1o |
Goneeally, the raintall Landsides revealed
miniall due to Typhoon Talas) with an aver
higher positive values ranging from 0,02 o
Conclusions: Although this parameter shi
ndsdide svents warkiwide and with broad
can be a useful and simple morphometzic |
mecarded in the terrain topography. The n
triggeced landslides in recently-active and

Results: Using the C-band data (PSI method), 2 subs
also in the lower parts of the slope. Using the X-band
with other deformations found along the highway. 1
that are incoherent at other wavelengths (Figure 1C)
was shown in different time periods.

Fig. 1: Displacement detectad by the means of radar Inte
Terr

[ i The simul ili of differ
spatially robust information, usually hidden using inc
on the other hand oomplement each other. The sho
highway body or quarry. L-band data, on the other h

shorter wavelength radar data. C| band Sentinel-1
and thus can be easily used in advanced DInSAR m
potential for further upscaling to larger scale monito

of the main landslide. These phenon

el
a7l ristoral o

m-mwanmﬂ-
pet e

Fig. 1: Engineering geological model «
2014)

Methods: In contrast to the larger
correlation could not be used in thi
inner dynamics of the landslide. Th
thermometry respectively. UAV datz
supported by precise geodetic meas
Results: As a result of the surface me
has been developed (Figure 2). This
and thermal data deployment. Atim
of the main landslide has been estin
These also provided 30 vectors, whit

Comlnslons. Remote senslng med'
| for

and thermal) indicated great poten
developing remote sensing method
improve complex landslide mechani
and risk planning.

Selected References
1. Lucleer A, Jong SMD, Tumer D. Mapg
phomgaphy Prog Phys Geogr 2014; 3

2. Novotny J. g Geologicai Mo
Engineering Geology br Soctetyand T
13-15.

d. The Bfez,"
landslide is formed by the secondore.

hnrna dats fnr

J

6th WORLD LANDSLIDE FORUM A

2023 FLORENCE ITALY
14-17 NOVEMBER 2023

Pia
ACCURACY OF SOIL MECHANICS LARCRATORY TESTS AND ITS INFLUENCE ON THE RESULTS OF SLOPE STABILITY
ANALYSIS

Jakub Rohdd™, Petr Kyct!

Cawch Geological Survey, Praguw, Coveh Republic, “Racully of Scence Charles Lidwersity, Frague, Crech Repo i

Purposs: Knowledge of the shear strength of soils snd their physicsl properties i exsential for the study of landslide in the slopes. Their
sabllity iy controlled by the critical state strength or lowes, even for most fiest-activeted landslides, In the case of reactivated movements
of slopas from fine-grained solls that have already besn coltapsed I the past, thel strength is reduced by deformation In the shear 20ne
0 the residual value of shear resistance, The bast way to determine the strength of solls is theer laboratory testing in shear davices. The
second, only indicative way, i3 to determine the strength of solls by estimating them based on cormelation with some physicsl properties
of sobls, prafurably with tha plasticity Indes. The accuracy of the resuits of shaar strength parameters and physical proparties depends on
variows aspects.

Methods: We discuss specific cases of different results of the same material parameters (plasticity indeses, grading curves, critical and
residual Iriction angles) of 5 30il samples tested in & Gilferent soil mechanics labonsories in the Crech Republic. We try to quantify the
sources of thelr erences, which may depend on the type of device used, on the comectness of the laboratory test, but also on the
laboratory’s ability to correctly procass the data of laboratory tests, The various resulty obtained ars used for the numerncal modelling of
the shope stabiity of the landslide occurred on the important highway in the Caech Republic

Hesults: For example, the proparstion of reconstituted soil in combinatson with the systematic error of the grven laboratary can provide
a difference In the determinabion of the percentage representation of the clay fraction in the same ldentical soll i two sborataries up to
43 % (22 vs. 65 W}, Howaver, we also obsenve hegh differences when determimng the shear strength, which on the same sample reaches
a differance in values of a critical frictian angle of up to & {20.% vs. 28.5%). The influence of these differences is shown using & parametric
study of the stability of a model slope in the geotechnical software GeoS with the limit values of the shear strength of the same sample.
Conclusions| The results of this stisdy have Important impact on the everyday engineering geological practice. Acturacy of the simple soll
mechank labaratory tests can affect the results of follow-up reseanch methods. The influence of the fiction angle «rrors on the resulting
viluas of the factor of safety (FS) of a landslide siope Is not negligibla at al, which can lsad o unmealistic conclusions of enginesring

geological surveys.




Quantifying differences in laboratory results of shear strength and
physical properties of the same soil: Implications for slope stability

analysis and engineering geological practices

Jakub Rohac *and Petr Kycl 2
*Faculty of Sciance, Charfes University, Crech Rapublic
Czech Geological Survey, Crech Republic
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INTRODUCTION

In the shady, we are discussing specific cases that involve differemt results
obnmdmmmghmwﬂsmbmammmm
Iaboratories m the Czech Republic Our am is to quantify the sources of these
differences, which may be attnbuted to vanious factors such as the typs of
=stinz equipment used, the comrecmess and precsion of the labomtory st
procadure, and/or the labaratory’s ability to comrectly pxo:s, the data obmnzd
from the tests. These differences’ impact &= d d through a

study of slope stability using the geotechnical software GeoS, considening the
Timit valaes of shear strenzth for the same sample from the shear zone

MATERIAL AND METHODS

To assess the acoumacy of the results, we sent § soil samples to 5 selectzd soil
mechanics bboratories in the Czach Republic. Al these Iaboratonies are widely
used for commercial purposes. We do not wish to disclose their names, s0 we
will referto themas LabA -E

The soil samples consistad of 2 namural clays and refined knolin and bentoaite
The natural samples (labelled 1002- ang 1009-) were taken from the Prackovice
bndslide area in the Czech Republic The zoal was to study not caly the
variation in results between different laboratories but also the differences within
the sama labaratory. Therefore, we sent both natural clay sampies in two forms
(Fiz. 1) 10 3 selected labomatones: 25 thoroughly homogenized reconstitutad
shury (labellad as M) and the same soil 25 dried (<50°C) core pieces (labellad
as S). The second group of samples inchuded refined kaolin from Mabysia
labelied as KAOL and refined bentonite from the Czech Republic labelied as
BENT. Thesesamplesmsmtomehboumnsn:dnpowdu

Mg 1 Natwral cluy sasples, Itk tn twe forme. sturry (M) and dvied core (¥)

In the Iab ies, the physical prop of soils were determimed. such as the
lk;mdlnni:(wl).mmlimﬂ(wr).p_hsﬂdtymftza,='; -Wy), the Zrain size

this study for companison using trixaal and ring shear tests oaly.

BESULTS

All results are shown n Figure 2. The results of cf withm a smgle sample
(1000-5) reached a difference of up to 41% (22 vs: §3%). A systemaric emor is
evident in the values: Lab A conssstently (5 out of 6 cases) determined the
lowest c £ valve, while Lab B consistently reparted the highest ¢.£ value for
1he same Similar di were aiso shown: in the dstermination of

mmwczmmmmmmmammm
Furtemmore, vanations were noted m the results sven within the same
laboratory for sampies S and M. Samples S consistently yielded lower cf
vaiues, Hksly due to mcomplete soil mixing m the laboratory.

Siznificant differences were also observed in the results related to sod sgenzth.
For example. §',, for sampls 1002 mnzed fom 20.5%0 28 5% It was observed
Mme&xmshmmundsmzdthmgbbyupmrmd»u
S2Us : PO

the
shear test (8.7 va. 14.79)

Fig 2 Results of loburatory bests

In the case of strenzth determnation in Lab B, strenzth values with 2 non-zero
cobesion were consistertly obtained (e.g., for sample 1002-5: 9" =35°.c =44
kPa). Consaquently, these emonzous results wers r=-evaluated by the authors
using the damset from the laboratory st protocols (e 2., 1002-5: ¢°,= 11.67).

SLOPE STABILITY

Table 1 illustrates the impact of ¢°, results
mmefxmofmm)ofmeu’vmd
siope within the Geo 5 prozram (Fine
Soffware). In this scemano, the bndshide
profile from the same area as the smdied
samples was used (Fig 3). The lndshide
cmdmncmesponﬂslo post<ollapse. with
an approximate FS

Protiie | ¢, [7] |< [kPa)| Leb. test s

1 63 0 | Wi ahear
2 118 0 | Cwctahear
3 s -“ Dirwet shaw

b £ Difrences v FS Fig 3. Londblide profile

CONCLUSIONS
The sample preparation process influsnced the results obtamed through
mbseqnzmmhwnds
i emor in 1 was identified, especially
The choice of the shear test device type significantly impactad the results of

the angle of intermal
Themmﬂﬁmmmghdgxmmcmdm&vmdm

factor of saf=ty values of a landshide siope, 1eading 1o misleads

conclusions in engineening geolozical surveys.
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PURPOSE
The aim of the study is to verify the suitability of the smultaneous usage of C-,
X-, and L- band radar-based y for updating the

in Blbe valley, almdscapehgﬂyprmem The radar

is one of the defining parameters of the radar images. which has direct effect
on the depth of penetration and interaction with objects on the surface.. Radar
xnnec’emre«yeechxquesappbedtnradx&laofmhglebandsmwwde
different information with respect to the vanability of surface types. As a study
site (Fig. 1), Melagescalebobko\nckymmbleslnpe has been selected. The
afeaxsasw,ea long-term monitoring, and is famous for major landslide

ES5 i

(highway bedy. quarry, buildings). rural and wooded areas

METHODS
To study the suitability of the dfferent radar bands, an annual time series of 58 freely available Sentinel-1 images of 2021, 4
TeraSAR-X images from autumn 2022 and a senes of § ALOS-2 images, each with a year interval, from 2017 to 2021, have

been

Corlvgfe:‘o?:dddferemal Memy(D(nSAR)vsqapl»ede-mdL-bard image pairs due to low number of available data.
the C-band datais p using scatterer y (PSI),

RESULTS

Using the X-band data (Fig. 24.C), mmswsdeuupw”anms&&cmdnmneabymwmmdﬁwms
romddmghhdmayThedefmmraserbasedonALOS-ZdanvFg 3A.C). hi that are
. These were mostly forested slopes west of the highway. ﬂiesmuzspaazlpmemwsslmnn

LOS velocity, ASC
T

eloshy [ go]

TAS - 4,00
-34%--200
157100
05%-0.00
201 -1.00
Lot 200
201 -400
v 401-230

Sentinel-1

Jan 01, 2021 — Dec 31, 2021
As far as coherence is concemed, the L-band shows
high values even on yearly separated data (Fg. 38,0
In contrast, the X-band is almost incoherent in the
groweng season outside anthropogenic  surfaces
(Fig. 2B). On the November par (Fig. 20) the situation is
better, it can be seen that the vegetation does not
change significantiy anymore.

Using the C-band data (PSI method), a subsidence of up
to 10-13 mm per year was found on the highway body
(Fig. 4). and also i the lower parts of the slope.

CONCLUSION
The simultaneous utdzation of different radar bands (C.
X and L) has shown good potential n obtaining complex
and spatially robust information, usually hidden using
individual bands. Each of the data types has some
advantages and disadvantages which on the other hand
complement each other. The shoner wavelength (X-
band) proved to be useful for man-made or bare soil
tamgets, i.e highway body or quarry. L-band data, on the
other hand, showed high potential m\anallymcohemnt
surfaces (ie. forests) compared shorter
wavelength radar data. C-band Sentnel—l data form
compromise between L- and X-band, however excels in
its high availabity and thus can be easily used in
DinSAR methods. We can lude that the
evaluated combination of radar data has a great potential
for further upscaling to larger scale monitoring, ie to
whole studied Elbe valley.

TerraSAR-X

] b g\
November 13— 24, 2022

ALOS-2

Resources” funded by Czech Technological Agency 97




Svahoveé deformace a pseudokras
23.-25. dubna 2025

13. rocnik konference ,,Svahove deformace a
pseudokras” 5

105 odbornikd z Ceské republiky, Slovenska a
Rakouska

31 pFispévkl rozdélenych do sekci na témata:
Vyzkum svahovych deformaci, Geofyzikalni
metody a DPZ na sesuvech, Stabilizacni a
monitorovaci prace na svahovych deformacich a
Mapovani svahovych deformaci.

Soucasti konference byla navstéva vyznamnych
sesuvnych lokalit Dolni RoCov, Brezno, Zizelice a
sesuvl v blizkosti vodni nddrze Nechranice.
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1) Dolni RocCov

Sesouvani pudy v Dol. Rodové

Nékiadem Adolfa Frice v Hof. Rotové.
e —————————————————

X X
Y . . il -
: > SRS
P L SERLY e
- A - 1

. Katastrofa due 2/, 1¢

RE
LN

hi
v 4
|
)O0. i
|
!
Patisk vyhrazen.

Rock
Environmental
Natural

Resources

929




2) Brezno
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118cm

(7.9 cm annual velocity)

@ Measured Boreholes

(4.4 cm annual velocity) B

X Road cracks

139cm

(9,3 cm annual velocity)

A Measured geodetic points River Ohre
~~- Geodetic polygon
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Lepéll p()zna,nf Vyskytu RE ) Sormens
o C ,
sesuvu a jejich chovani

Verohodnejsi predikce
’ . @)
vyvoje sesuvu
Uspora financnich
v O V. ’ ’ s
prostredku pri planovani
staveb



Tvorba podkladu v praxi T
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Resources
i Lo . &Y, =

2 J < 5 6 7 L) 9 ‘3| " 12 13 14 13 16 17 " 19 ZD| n 22 23 1 25 -6 7 .‘17

Sbac: DECin~-Vaglavov 2k sy, Oish ¥=33-41-C-b 7-1
5626 ,45 in | 1060 m VSV od kostels
Okres:

Qo warada sl Hvol. stad

* Dva domy u PFPodmokel se pro-
+ o |padly do zemé. O této politovini bodné ndilostl
rewee = lgdelujf se Jesté tyto podrobnosti: Za obei Pfaffene
""" | dorfem pofala se sesouvali ¢ast siring, kterd spolivd
na hlinitém podkladu. \Cést ia obna3l msi 400 metrd
délky a 200 metrd &itky. V mistech téchto stily dva
domy, jet nésledkem sesouvini se plidy se pobotily a
do zem& propadly, tak fe z mich vidéti jest pouhé
trosky. Sesuvél se pdda :oroallt jest ovocnymi
| stromy, gomod jichz bylo také ¢asteéné zamezeno, aby
. |pdda dile se sesouvala, Tak3 cesla, vedle ni.oba ‘
omy stily, ve wnaéné rozloze se propadla a le2i proti
dtivejsl vrovni o 10 metrd nize. Znémky blizictho se
neslésti byly jiz patmy v noci ze soboty na

wnoe sSesuv je dnes kompletné zastaven zahradkarskou kolonii, coz jen dopliuje trend 70.-90. let

minulého stoleti, kdy se zahradkarské kolonie ve svazitém uzemi situovaly vétsinou do starych,

siw owowoanekdy 1 castecné aplanovanych sesuvi. Nezridka se tyto sesuvy reaktivovaly a zahradkarske
kolonie poskodily (v okoli napt. Skorotice, Décin — Kresice aj.). Riziko obnoveni pohybu na

tomto sesuvu je vysoke.
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Vetsl propagace
vyzkumu a zavéru o
sesuvech ve
spolecnosti a do statni
spravy a samospravy
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