PE3IOMETA HA HAYYHUTE ITYBJIMKALIUHN
HA J0L. A-P UHX. TEOPTU ®PAHI'OB

BKJIIOYEHH B KOHKYpc 3a npodecop (96 6p.)

1. ®panros, I'. 1997. IlporHo3upane U NpeAoTBpaTsIBaHE HA PA3PYLIUTEIHHU CBJIAYUINA 110
NlynaBckoto  kpanOpexue. CemuHap-guckycus “T'eoexkonoruyau  mpoOjeMu  Ha

boearapckus ynascku Opsr”, 27-28.11.97, Pyce, 14-17.

Abstract: The Danube riverbank is affected by ancient and contemporary landslides. They are
activated by many factors such as earthquakes, erosion, precipitation, ground water table
fluctuation. In some cases landslides are triggered by technogenic activity. During the period 1940-
1991 more then 21 catastrophic landslides are occurred along Danube river bank. On the base of
the occurred landslides the prognostic subdivision of the region is performed according to landslide
hazard. Recommendations for prediction, prevention and stabilization of landslide slopes are
proposed. The main measures include monitoring of landslide deformations and destabilizing
factors, drainage of ground water, prevention of erosion of the slopes, construction of retaining
walls, piles etc.

Pe3iome: JlyHaBCKUAT Opsr € 3acerHaT OT JIPEBHU U ChBPEMEHHHU CBIIayuIla. Te ce akTUBUpPAT OT
MHOTO (haKTOpH, KaTO HANPHMEP 3EMETPECCHHs, epO3Ms, BAJICKH, KOJIeOaHWs Ha HHUBAaTa Ha
IIOA3€EMHUTE BOJIU. B Hsaxou CJIydau CBJIMYaHUA Ca NPCAN3BHUKAHU OT TEXHOTI'CHHATA I[eﬁHOCT. Hp63
nepuoaa 1940-1991 nmoseue ot 21 karacTpodaliHu CBIAYMINA ca MPOSBEHU IO BUCOKHS OpsT Ha P.
HynaB. Ha 6a3ara Ha nposIBEHUTE CBJIAYMINA € HAMPABEHO MPOTHO3HO pallOHUPAHE IO CBIIAYHUIIHA
omacHocT. llpennokeHn ca TMpeNnopbKH 3a MPOTHO3UPAHE, MPEBEHIMS M CTa0WIM3UpaHe Ha
CBJIAYUIIIHUTE CKJIIOHOBCE. OcHOBHHTE MCPKHM BKJIKOYBAT MOHUTOPUHI' HaA CBJIAYUIIHUTC
MNpEMECTBAHUA U I[eCTa6I/IJ'II/IBI/IpaH_II/ITC (I)aKTOpI/I, OTBOOHsBAHC Ha MOAINOYBCHHM  BOJIH,

NpeaoTBpaATABAHE HAa €PO3UATA HA CKIIOHOBCTEC, U3IrpaXaadHeC Ha IOAIIOPHU CTCHH, IMTUJIOTHU U T.H.

2. BwpOanos, P., I'.®panros, J[. EscratueB. 1997. HoBute paspymmrenHu CBIayuINa
ceBepHO oT Bapna. - Cri. MHHHO /1710 ¥ Teol., KH. 5, 6-13.
Abstract: Deep ancient landslides, now relatively stabilised, have been developed in the north
Bulgarian Black Sea coast. The geological structure of the area, sea erosion, earthquakes and
fluctuation of ground water table have determined their appearance. In the frame of these old
landslides smaller landslides are periodically activated. During the period April'1996 - April'1997
in this region six new landslides are appeared, Their vollumes vary between 0.2 - 1.0 million m3,
and the depth of the sliding surface is between 5 - 20 m. The main factor of landslides activisation
is rising of ground water level due to extraordinary high precipitation, as well as the saturation of

the terrain by failing of the watersuply tubes, lack of the sewerage system and silting up of the
1
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drainages. As a result of the new landslides the road Varna - Zlatni piassatzi is interrupted, some
tens of houses, electrical and water supply communications are destroyed. The stabilisation meas-
ures include open type drainage to dry the landslide slope and a construction of pile retaining wall
to save the purifying station of Zlatni piassatzi.

Pe3ome: J[6100KHU IpeBHH CBIAUMUINA, CETa OTHOCUTEITHO CTAaOMIM3HPaHH, Ca Pa3BUTH B CeBepHATa
gacT Ha bpArapckoto yepHOMOpCKO KpaiiOpexkue. ['€0NOXKHAT CTpOeX Ha paiioHa, MOpCKara
€po3us, 3CEMETPECCHUATA U KoneOaHusITa Ha IMOA3EMHUTE BOJAM Ca MPCAONPEACIININ TAXHATA
IIposABa. B oGcera na tesu CTapu CBJIa4Yulia C€ aKTHUBHUPAT INCPUOJUYHO MAJIKH CBJIa4dHMILA. Hp63
nepuoaa anpwi, 1996 - ampun, 1997 B TO3M pervoH HIECT HOBU CBJAYMILA Ca aKTUBU3UPAXa,
Texuure obemu Bapupat Mexay 0.2 - 1.0 mumumon m3, xaTo abpIOOYMHATA HA XJIb3raTelHaTa
MOBBPXHOCT € Mexay 5 u 20 m. OcCHOBHHAT (hakTOp 3a aKTHBH3WpaHE Ha CBJIAYMINATA €
IMOBHUIIICHUCTO HA HUBATA HA IOAIIOYBCHUTE BOAU ITOPAAU U3KIHOYUTCIIHO oomHUTE BaJICKH, KaKTO
U BOAOHACHUIIAHCTO HA TCPCHA OT HAPYIICHH BOAOIIPOBOAHH Tp’bGI/I, JIMIICAa HAa KaHaJIM3allMOHHAa
cCHUCTEMa M 3aTJIauBaHETO Ha OTTOIMTE. B pesynrar Ha HOBHTE cBiIauuila mbTa Bapha - 3maTHu
IACBIU € IIPCKbCHAT, HAKOJIKO JCCCTKHM KbIIU, CICKTPUUCCKU U BuK KOMYHHUKAIIUH, Ca
pa3spylicHU. MCpKI/ITe 3a CTa6I/IJII/ISI/IpaHe BKJIFOUBAT APCHAX OTKPUT THUII 3a OCYIIaBaHC Ha
CBJIQUUIIHHUA CKIIOH W HU3rpaXkaaHe Ha IMWJIOTHA IoAINoOpHAa CTCHA, 3a Jda CC 3alasu

npeunucTBaTejiHaTa CTaHusA 3a OTIIaAbYHH BOAU HA KypopTa 3n1aTHU IIs1ChIU.

3. Escrarues /I., I'. ®panros, P. BepOanoB. 1997. AxkrtuBu3upaHe Ha CBJIa4MINATa I10
ceBepHOTO UepHOMOpPCKO Kpailbpexue - MpUUMHHU, TOCIEIUIA U TOyKH - CrucaHue Ha
BAH, 3-6, 22-27.
Summary. The landslides along the Northern Black Sea coast have been activated Jar several
times sinse the fifties of this century but the landslides in 1997 are of the most significant that have
caused considerable damages and material losses. These loeses amount to tens of billions leva. The
situation and magnitude of the landsdides, activated in 1997, are shown in the report. This
activation is determined by: natural conditions, naturally proceeding phenomena and technogenic
factors. The more important natural conditions predetermining the occurrence of landslides are: the
geologic-tectonic and geomorphological structure, a3 well as the hydrogeological situation in the
region. The natural processes leading to the activation of the landslides are the sea abrasion,
precipitation and earthquakes.The importance of the technogenic factor for the landslide activation
has been pointed out, as for instance: the change of the natural regime of ground water; the change
in the balance of the retention and sliding forces: frequent accidents in the water supply system
which have not been designed for landslide conditions; lack of sewage system; disturbance in the
optimal proportions between the activities concerting the stabilization of the coast and the direct

landslide prevention activities; incorrect scheme of financial support for the landslide prevention
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activities; neglecting of the precaution and preserving acidities; decreased and practically ceased
financial tupport for scientific investigations on the landslide phenomena, etc. The measures that
should be taken to counteract the landslide activity can be provisionally distinguished in two
groups — urgent and long-term ones. The urgent measures include the stabilization of the
landslides near the Water Purification Plant of the "Zlatni Pyassatsi" ("Golden Sands") resort
complex and "Ovcharov plazh™ ("Shepherd's Beach") along the Albena—Balchik road. The first
site is strengthened by poured piles and drainage ribs and the second — by dewatering of the
negative landslide forms by means of a deep drainage trench. The following long-term measures
are recommended: updating of the normative basis and legislation; analysis and reconsidering of
the policy for stabilization of the landslides along the Black Sea coast and in the interior of the
country; determining of the priorities in the prevention and elimination of the hazardous
destructive phenomena, including the landslides; revision exploration of the landslide terrains and
assessment of the effectiveness of the existing coast-stabilizing and landslide-preventing struc-
tures; higher preventive control and prophylaxis during the construction of buildings and
equipment on landslide terrains; performing of geotechnical monitoring of the geodynamic
processes with the purpose of the most effective use of the financial resources for actually
endangered regions; more accelerated scientific investigations, etc. It has been emphasized in
conclusion that the big landslides in the vicinity of the town of VVarna are another evidence for the
aggravated geodynamic situation in a number of regions in Bulgaria, which has to be taken under
consideration in all anthropogenic activities.

Pe3ome: Cpnaunniara no CeBepHOTO UepHOMOPCKO KpaiOpexue ca aKTUBUPAHHU HAKOJIKO ITBTH
OT TET/IeCEeTTe TOJAMHH Ha TO3U BEK, HO CBiauMiara rnpe3 1997 r., ca ot Hail-3HAUUMHUTE, KOUTO Ca
MPUYUHWIIN 3HAYUTCIIHU IIETU U MaTCPpHATTHU 3ary61z1. Tes3n IE€TU BBH3JIN3aT HA ACCCTKU MHUJIMOHA
neBa. IlosoxeHueTo U rojieMuHaTa Ha CBJIaUHIllaTa, aKTUBHUPAHU IIPE3 1997 r., ¢a IpeACTaBCHU B
JOKJIaaa. Tosa AKTUBUPAHE CC€ OIpCeaAcist OT: NPpUPOAHH YCIOBUSA, CCTCCTBCHU ABJICHUA U
TexHoreHHH ¢akropu. [lo-BakHUTE NPUPOJHH YCIOBHS KOUTO NPEIONpPEAETsT IMosiBaTa Ha
CBJIa4HIlla ca. T'€OJIOTO-TCKTOHCKHNUA CTPOCK, FGOMOp(i)OJ'IO)KKI/ITe YCI10BUA, KaKTO n
XUAPOI'COJIOKKN CUTyalluss B PEruoHa. EctecTBenute mnponecu, BOJACHIN [0 AKTHUBHUPAHC Ha
CBJIaUuIllaTa Ca MOpCKara a6pa31x1;1, BAJIC)KUTC U 3CMCTPCCCHUSATA. 3HAaUYeHHEeTO Ha TEXHOTE€HHHSI
(1)aKTOp 3a AKTUBHUPAHC Ha CBJIAYUIIC CC H3pa3sdBa B IIPOMAHA Ha CCTCCTBCHHA PCKUM Ha
MOA3EMHHUTE BOAMW; IMPOMsAHATA B CHbOTHOHMICHHUECTO Ha 3aAbPXKAIMTC W IUIb3raly CHJIU: YCCTH
aBapu B CHCTCMATa Ha BO,Z[OCHa6,Z[$IBaHe, KOUTO HE ca Ouim IMPOCKTUPAHU 3a CBJIAUUIIHU
YCJIOBUA, JIUIICA HA KaHaJIMU3allUOHHA CHUCTCMA, CMYHICHUC B OINTHMAJHUTC IIPOIMOPHUN MCIKIAY
JNeMHOCTUTE MO CTa0MIM3MpaHeTo Ha Opera U JIEHHOCTUTE 3a MPEJOTBpATsIBAHE HA CBJIAUMIIATA;
HENpaBWJIEH peXUM Ha (UHAHCOBA MOJKpena 3a JeHHOCTUTE MO MPEBEHIHUs Ha CBIAYMIIATa;

npeHe6perBaHeTo Ha TMPCBAHTHBHUTC HeﬁHOCTH; HaMaJIsIBaHC U TMPAKTHYCCKU OTCHCTBUC
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¢uHaHCOBa MOJAKpeNna 3a HayYHU H3CIICABAHUS BBHPXY CBIAYMIIHUTE SBICHHUS U T.H. Mepkure,
KOUTO TpsiOBa J1a ObAAT B3ETH, 3a J1a Ce MPOTUBO/ICHCTBA HAa AKTUBHOCTTA HA CBJIAYHUINATa MOXE Ja
Oble pa3/leleHW Ha JABE TIPYNU - CHEMHU U ABIrocpodyHd. CHelHUTEe MEpKH BKIHOYBAT
CTa0WJIM3MpaHe Ha CBJAYMIIATa B OJIM30CT JO NMPEUUCTBATENHATa CTAaHLMA 3a OTIAAbYHU BOJM HA
KypopTeH Komiuieke "3nmatau msiceuu”, u "OBuapoB miax" mo mbTsa Andena-bamuuk. IIspBoTO
CBJIQUUILE CE YKPEIIBa Ype3 U3JIMBHU MUJIOTH U IPEHaKHU pedpa, a BTOPOTO - Ype3 00€3BOAHABAHE
Ha HEraTUBHUTE CBJIAYMIIHU (OpPMU MOCPEACTBOM JbJIOOK JApeHaxeH okom. CieaHure
IBITOCPOYHM MEpPKHM Cc€ IpernopbuBaT: akTyaIM3UpaHe Ha HOpMaTHUBHaTa 0a3a U
3aKOHOJATEICTBOTO; aHAIU3 U IPEOCMUCIIIHE HA MOJUTHUKATA 33 CTAa0MIIM3UPAHE HA CBIAYUINATA
no YepHOMOPCKOTO KpaiOpekue U BBB BBTPEIIHOCTTa Ha CTpaHara; ONpeaeisHe Ha
IPUOPUTETUTE 110 OTHOIIEHHWE Ha MPEeJOTBPATSIBAHETO W OTCTPAHSABAHETO HA OIIACHUTE
paspylIUTENHU SIBJICHUS, BKIIOYMTEIHO U CBJAuMIlaTa; MpepasriexaHe MH3CIe/BaHe Ha
CBJIIAUUIIIHUTE TEPEHM U OLEHKAa Ha €(EeKTHBHOCTTA Ha CHIIECTBYBALIUTE NMPOTUBO-a0pa3HOHHU
CbOPBKEHUS U NPOTHUBOCBIAYMIIHU KOHCTPYKLMH; II0-BUCOK IPEBAHTHUBEH KOHTPOJI U
npoUIakTUKa M0 BpeME Ha CTPOUTENICTBOTO Ha CIpajd M ChOPBKEHHs B CBIAYMIIHHU TEPEHHU;
U3BBPILIBAHE HA M€OTEXHWYECKH MOHUTOPUHI Ha I€OJMHAMUYHU MPOLECH C L1e] Hali-e(heKTUBHO
U3MO0JI3BaHe Ha (DPMHAHCOBUTE CPEJCTBA 3a JECWCTBUTEIHO 3aCTpAIICHHU PErHMOHU; [OBEYE HAYYHU
uscienBanus, U T.H. [loguepraHo € B 3aK/IIOUYEHHETO, Ye FOJEMUTE CBJIAYMIIA B OKOJHOCTUTE Ha
rpaja Bapha ca omie ejHO J0Ka3aTeJICTBO 32 BIOLIABAHE HA I€OJMHAMUYHATA 0OCTaHOBKA B peiuLa
peruonu B bearapus, kouto Tps6Ba aa ObJAT B3€TH MOJ BHUMaHUE NPU BCUUKHU aHTPOIOI'€HHU

JIEHOCTHU.

4. ®panros, I'., P.Bup6anos, XK.Mopnanosa, M.Crakes. 1997. ChBpeMeHHa aKTHBHOCT Ha
cBiaunmara no BapHenckoro m bamuummkoro kpaitopexue. - CO. “BperoykpenBane Ha
Bwarapckoro Yepnomopue”, 3. BAH, 20-29.

Pesrome: OneHeHM ca TIeoJIOr0-TEKTOHCKHUTE, IeOMOP(OIO0KKUTE U HHKEHEPHO-TEOTI0KKUTE

yCIOBUSL OT TJIE[HA TOYKA Ha BB3HUMKBAHETO M AKTUBHU3MPAHETO Ha cBilayMila. PasrimemaHo e

BIMSIHUETO Ha OCHOBHHUTE JecTabmin3upam (akTopu — 3eMeTpeceHMsATa, alpas3usTa,

M3MEHEHHUETO Ha peXMMa Ha MOA3EMHHUTE BOAM W YOBEIIKaTa CTPOUTENIHA M KU3HEHA JIEHHOCT.

HamnpaBeH e peTpocneKkTUBEH Mperjea Ha MPOSIBEHUTE MO-TOJIEMHM M pa3pyLIUTENIHU CBIAYMINA

npe3 mnocienaure 60 roauHu. Bb3 ocHoBa Ha HamuuHata uWHGOpMAalMA € HalpaBeHO

MPCANOJIOXKCHUC 3a ChIICCTBYBAIlld IUKINYIHOCT C IIEPHUOA HAa TTIOBTOPCHUC 7—11 TOAWHHU.
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o. Bwp0Oanos, P., I'. ®panros, b. Tones. 1997. E¢ekTUBHOCT Ha U3MOA3yBaHU METOAHM 3a OT-
BOJHSIBaHE Ha CBIAYMINATA IO ceBepHOTO UepHOMOpCKO Kpaibpexue - Co. “bperoykper-

BaHe Ha bearapckoro Uepnomopue™, U3a. BAH, 112-119.
Pe3tome: Pasriienanm ca XUAPOTEOJIIOKKUTE YCIOBHUS B CBIAYUINHUTE TepeHU Mo CeBepHOTO
YepHOMOPCKO KpaiiOpexune. OmucaHu ca HAKOJIKO OT U3IMOJN3BaHUTE B NPAKTUKATa IIpe3
MOCTeTHUTE TOJWHU METOAM 32 OTBOJAHSABAHE HA CBIAYHMINHU TEepeHH (JIpeHa)kHa TYyHEIHA
rajiepusi, XOpU30HTAIHU COHAAKHU JPEHAXKU U KOMOWHAIUS MEXKIYy IIAXTH C TOJISM IUaMeThp U
XOPU30HTAIIHU COHJIAXHHU ApeHaxu). [IpencraBenu ca pe3ynTaTUTe OT U3TPaJIEHUTE ChOPHKEHUSI.
HanpaBeH € OCHOBHUAT U3BOJI, Y€ MO-TOJISIMATA YacT JPEHAKHU ChOPBKEHHS ca Al OYaKBaHUS
epeKT M ca MOBHIIWIM YCTOWYMBOCTTa Ha yKpenBaHUTE cBiauumia. JlaneHw ca mpernopbKH 3a
JOU3SICHSIBAHE HA XMJIPOTCOJOXKKHUTE IapaMeTpu Ha CBIAYINIHWATE MacHUBU U ca IOCOYEHU

IIOoCICACTBUATA OT ﬂeﬁCTBHCTO Ha IPCHAXXHUTC CbOPBIKCHUA.

6. bepos, b., I'. ®panros. 1997. Paiionupane Ha Coduiickata KOTJIOBHHA IO CTEIEH Ha
MOTEHIIMAaIHa CBJIAYMIIIHA OMACHOCT. - B: UeTBbpTa HayuHO-TIpaKTUYECKA KOHPEPEHIIUS 10
HAay4YHOTO OCHUTypsSBaHE Ha MPEBAaHTHMBHATA JIEWHOCT W 3alllUTa HA HACEIECHUETO TMpHU
oencteus u aBapun”’, S — 6. Xl, 1997 r., Codus, 1. V, 207-215.

Pesome: Coduiickata KOTIIOBHHA € 3acerHata OT peaulla pa3pyUIUTEIHH U Hebmaro-

NPUSATHU MPUPOJIHU mpouecu. Eauu oT TaX ca cBiaunmiara. [IposiBata UM HaHAcs TOJIEMH

IeTH MPHU CTPOUTEICTBOTO U EKCIJIOATalUsITa HAa CTPaAd U CHOPBKEHHS, MBTHUINA, XK.II.

JUHUU, TpU JA0OMBaHE HA MOJE3HM H3KOoMaeMu. 3a JIOKAJIW3WpaHE Ha IMOTECHIIMATHO

3aCTpalleHUTe pallOHW € TpuiaoxkeH MmetoabT Ha Mora u Vahrson (1993), koiito ¢

JOpa3BUT OT aBTOPUTE KATO Ca OTYETEHMU HAKOMU NOMBIHUTENHH (akTopu. HampaBeHoTO

paitonupane Ha CoduiickaTa KOTJIOBHHA MO CTENEHHM HA CBJIAYMIIHA OMACHOCT J00pe ce

CbrjiacyBa C MPOABCHUTC CBJIaUYMUIlla HAa TCPUTOPHUATA HAa KOTJIOBHHATA.

7. Frangov. G., B.Berov. 1997. Case histories of land subsidence in Sofia Region. - In: Proc.
Second Working Group Meeting “Expert Assessment of Land Subsidence Related to
Hydrogeological and Engineering Geological Conditions in the Regions of Sofia, Skopje
and Tirana”, Skopje, 55-60.

Abstract: The relationship between ground water table fluctuations and the earth surface
subsidence provoked by them in the Sofia kettle are considered. The mechanisms of terrain
depression are presented. Well-known cases of consolidation of sediments, liquefaction of sands
and underground erosion (sufifusion) are described. The last case in Sofia had led to the
destruction of a building (the "Bulgarska Svatba" restaurant). The conclusion is that the existing
conditions in the Sofia kettle can bring to subsidence of the terrain due to lowering of the
groundwater table.
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Pe3tome: Bpr3kara Mexay KolieOaHHSITA TOJ3EMHUTE BOIU U CIISTAHETO HA 36MHATa MOBBPXHOCT,
npenu3Bukano oT Tix B Codwuiickara KOTJIIOBMHA ca pasrienaHu. [IpeactaBeHu ca pa3inyHU
MEXaHM3MH Ha TEPCHHHM NOHMKEHUsA. JloOpe W3BECTHM Cllydyad Ha CIATaHUs BCJCJACTBHE Ha
KOHCOJIMJMPAHEe Ha CEIUMEHTH, BTCUHSBAHE Ha ISCHIM M TMOA3eMHa eposus (sufifusion) ca
ormucanu. [locnenuusar cnyyait B Codus € moBeno 10 pa3pyliaBaHe Ha Crpajara Ha PECTOPAHT
"bearapcka Cear6a". M3BogbT €, ue chinecTByBamuTe yciioBus B CoduiickaTta KOTIOBHHA MOXKE

Ja Ipeau3BUKaT IIpolagaHus Ha TCPEHA IIopaau IMIOHUKaBaHC Ha HHUBATa HAa MOAINOYBECHUTE BOIU.

8. Ivanov, P., G. Frangov. 1997. Zoning of the territory of Sofia Kettle according to the
deformation preperties of the sediments. - In: Proc. Second Working Group Meeting
“Expert Assessment of Land Subsidence Related to Hydrogeological and Engineering

Geological Conditions in the Regions of Sofia, Skopje and Tirana”, Skopje, 61-66.

Abstract: The distribution of the sediments filling the Solia ketlle has been considered.
A general scheme of the in-depth structure and the mutual situation of the different
geological formatios is situated. A correlation is made between the lithostratigraphic,
engineering geological and hydrogeological subdivision of the lithological varieties. The
main attention is paid to the distribution of the Lozenec Formation, where the greatest
lowering of the ground water table and eventually the most significant subsidences of the
sediments are expected. Representative borehole profiles for the different parts of the
kettle are shown with characteristic deformation parameters. The performed regioning of
the earth surface subsidence is related to THE THICKNESS OF the SEDIMENTS OF the Lozenec
Formation.

Pe3rome: Pa3npezleneHI/IeTo Ha CCAMMCHTUTC, 3allbJIBaIlll CO(bHﬁCKaTa KOTJIOBHHA € Pa3TJyICAaHO.
0611121 CX€Ma Ha ,Z[T)JI60‘{I/IHHI/I$I CTPOCK W B3AUMHOTO IIOJIO)KCHHUEC Ha PA3JIMYHUTEC T'COJIOKKU
dbopManuu € TMpeAcTaBeHa. YCTaHOBEHAa € Kopenauus MexAy JHUTOocTpaturpadcekara,
HHXXCHCPHOI'COJIOKKATa MW XHUAPOICOJIOKKaTa noz[;m6a Ha JIMTOJOXKHUTC PAa3HOBHUAHOCTH.
OCHOBHO BHUMAaHHE € OTACJICHO Ha PAasnpcACIICHUCTO Ha .HO3GHCI_IKaTa CBUTA, B KOATO B KpaﬁHa
CMETKa C€ OdYakBaT Hal-3HAUMMUTE CIATaHUsI Ha YTaﬁKHTe npu Hau-roJIIMO MOHMKEHHE Ha
HHBATa Ha IIOA3EMHUTE BOJAU. HpeHCTaBI/ITGHHI/I COHIOAaXHU HpO(l)I/IJ'II/I 3a PA3JIMYHUTC 4YaCTHU Ha
KOTJIOBUHAaTa ca I[IOKa3aHW C XapakTepHUTE JePOpMAlMOHHHU [apaMeTpu Ha IOYBUTE.
I/I3B’pr_HCHOTO paﬁOHHpaHe Ha CJIraHCTO Ha 3€MHATa MOBBPXHOCT € CBBHP3daHO C IIC6€J'II/IHaTa Ha

cequMeHTuTe Ha JIo3eHelkaTa CBUTA.
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9. Frangov, G., I. Broutchev, P. Ivanov & N. Dobrev. 1998. Seismogravitational effects in
Northern Bulgaria. - Proc. 8th Congress IAEG, Vancouver, Canada, 21-23 Sept. 1998,
703-708.

Abstract: The territory of Northern Bulgaria has been periodically quaked by strong earthquakes.
Various gravitational slope deformations have occurred in the investigated region. They vary from
landslides, rockfalls to rapid earthflows. Very likely, some of recently activated deep landslides
are co-seismic. The gravitational processes along the plateau peripheral zones in NE Bulgaria:
Taukliman-Roussalka Landslide and Madara Plateau have been monitored by extensometers. The
distribution of occurred seismogravitational effects in Northern Bulgaria are presented.

Resume: Le territoire de Bulgarie de Nord est soumis periodiquement aux forts seismes. Dans la
region etu- diee se manifestent de differents processus gravitationnels lies a la stabilite des
versants - des ecroulements rocheux, des glissements, des ecoulements. IT est tres probable que

des recents glissements de grande profon- deur sont coseismiques. Les processus gravitationnels
aux zones peripheriques de plateau de Madara et de la falaise de Taoukliman-Roussalka, sont
surveilles par des extensometres. L'article presente la repartition des effets sismogravitationnels
dans la Bulgarie de Nord.

Anoramms: Teputopusta Ha CeBepHa bwiarapus mnepuoauyHo ce o00abYBa OT CHIIHU
3CMCTPECCHUA U PA3JIMYHU I'PaBUTAIUOHHUTC CKJIOHOBU I[e(i)OpMaIII/II/I HaCTbhIIBAT B U3CJICABaHATa
obnact. ToBa Hali-4ecTo ca CBJIAYMING, CPYTHUINA, ObP3W KaTHO-KaAMEHHHU MOTOIM. MHOTO €
BCPOATHO HAKOHW OT HACKOPO AKTUBHUPAHUTC I[LJ'I6OKI/I CBJIayuIilla ChIIO Aa Ca KO-CCU3MHNYHH.
I'paBuTanmonHuTe mnpouecu no nepudepHure 3oHM Ha muatara B CeBepoustouHa bwirapus:
Tayknuman-Pycanka u  MagapckoTo mnato ca HaOloJaBaHW 4ype3  €KCTEH30METpH.
Pasnpenenennero Ha mnposBeHHUTE ceusMorpaBuTaluoHHU edextn B CeBepHa bwarapus ca

NpEACTAaBCHU U AaHAJIIU3UPAHH.

10.  Varbanov, R., G. Frangov. 1998. Emergency control measures for the landslide
"Ovcharov Plage"”, 8th International IAEG Congres, Vancouver, 1879-1882.
Abstract: The North Bulgarian Black Sea coast is affected by ancient landslides. During the last
decades activation of some landslides has been observed. The recent activation of the "Ovcharov
Plage" landslide in the frame of the ancient landslide circus, situated northward from the town of
Varna, is a typical example. The geology, geomorphology, hydrogeology, engineering-geology of
the investigated region are presented in this report and the causes for recent landslide activation are
classified. Slope stability computations are made and the applied emergency control measures and

their effectiveness are discussed.
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Resume: La cote de Nord de la Mer Noire en Bulgarie est affectcee par des anciens glissements.
Les dermiers 10 ans on observe une reactivation dans certains parties de ces glissements. Un
exemple typique est la recente activation de glissement "Ovchrov plage™ au Nord de la ville de
Varna. L'article presente la geologie, geomorphologie, I'nydrogeologie et les conditions de
geologie de l'ingenieur. On fait un analyse des causes. Les estimations de la stabilite, les mesures
d'urgence et les activites de renforcement sont discutees ainsi que leure efficacite pour stopper le
glissement.
Pe3iome: CeBepHOTO OBJITApPCKO KpaiiOpexne Ha YepHO MOpe € 3acerHaro OT JAPEBHU CBIAYHUINA.
[Ipe3 nocnegHUTe NEeceTUIeTUs ce HaOlI0JaBa aKTUBUPAHETO HA HAKOM OT TAX. TUIIUYEH mpuMep
3a TOBa € HEOT/JABHAILIHOTO aKTUBHpaHe Ha cBiIaduieTo "OBYapoB Mmiax" B paMKUTE HA AaHTUYHUS
CBJIQUMIIICH ITUPKYC, KOETO C€ HaMHUpa Ha ceBep OT rpaj Bapna. ['eonoxkute, reoMOPQOIOKKUTE,
XUAPOI'COJIOKKUTEC U MHIKCHCPHOTI'COJIOXKKUTE YCJIOBHUA Ha U3CJICABAHUA pa1710H ca MpeaCTaBCHU B
TO3U JOKJIaa U NPUYHMHUTC 3a HCOTAABHAIIHATA aKTUBHU3allMA HAa TOBA CBJIAYUIIC Ca aHAJIM3UPAHU.
W3uncnennss Ha CKIIOHOBaTa CTA0WIIHOCT Ca HAIPaBeHH, OOCHICHU Ca TpPUJIATaHUTE MEPKH 3a

aBapHﬁHO MY YKPCIIBAHC U € JUCKYTHPAHA TAXHATa e(i)eKTI/IBHOCT.

11. Berov, B., G. Frangov, 1998. Engineering geological and geodynamic model of Sofia
graben. - XVI Congress CBGA, Vienna, Austria 30.08-02.09.1998, 70-70 (Publ. abstract).

Abstract: Sofil graben is a negative tectonic structure filled with Neogene and Quaternary
sediments. The basement of the graben consists of different age rocks - limestones, sandstones,
marls, andezits. The bedrock is irregular sinked. A great number of secondary horsts and grabens
are formed during the normal faulting. The most subsided parts of the basement are the areas of
the town of Elin Pelin (approx. 1200 m) and between the villirges Chepinci and Miroviane (800 -
900 m). The bedrock of the central part of Sofia city is risen and the thickness of the covered soft
soils is about 30 - 50 m. As a whole, the Sofia graben has mosaic-block structure in depth.
Neogene- Quaternary filling consists of gravels, sands, clays and coal strara. They have limnic
facies which determined their irregular thickness and continuity.

Pe3rome: CO(bHﬁCKHﬂT rpa6eH € HCraTHBHa TCKTOHCKA CTPYKTYpad, U3INBIHCH C HCOTCHCKHU H
KBAaTCPHCPHU CCAUMCHTHU. CkanrHaTa IIOAJIOKKA Ha rpa6eHa CC CbCTOU OT PA3HO-BB3PACTOBU CKAJIN
- BapOBUIIH, TSICHYHUIIU, Meprenu, anae3utu. OcHoBaTa € HepaBHOMEPHO moThHama. ['omsiM Opoii
BTOPUYHH XOPCTOBE M TpabeHH ca (GopMHpaHH TIO BpeMe Ha pa3CcelnHo pazinoMsBaHe. Haii-
NOTHHAJIUTE YacTU Ha rpabeHa ca paiionurte npu rpaj Enun Ilenun (okosno 1200 m) u mexny
cenata Yenmmanm u Mupossiae (800 - 900 m). CxanHara mojI0KKa Ha [EHTpalHaTa 4acT Ha Tpaj
Co¢us e mznurnara, a nedbenuHaTa Ha CEAUMEHTHOTO TToKpuThue € okoso 30 - 50 m. Karo mso,
Coduiickus rpabeH uma Mo3zaiiueH OJOKOB CTpoex B Abja0ounHa. HeoreH- KBaTepHEpHUSAT
3alIbJIHUTCI CE€ CBCTOU OT 4YaKbJIU, ITACBIH, I''IMHU W BBIJIMIIA. Te nMmat €3CpCH (baunec, KOUTO

OMPEACIIA TAXHATA HCU3ABPKAHOCT B XOPHU30HTAJIHO U BEPTUKAJIIHO HAIIPABJIICHUC.



12. Ivanov, P., G. Frangov, M.Yaneva. 1998. Distribution, composition and properties of
Quaternary deposits in Sofia kettle. - In: Proc. of the XVI Congress of Carpathian-Balkan
Geological Association, Vienna, August 30th - September 2nd, 1998, 238-238 (Publ.
abstract).

Abstract: The Quaternary sediments represent the uppermost part of the geological sequence in

the Sofia kettle. These-deposits are wide-spread and lie over older rocks and soils. The Quaternary

cover is thick from 2-3 m to 100 m and more. Quateinary soils with different origin are observed
in the Sofla kettle - alluvial, proluvial and deluvial deposits and culture layer. That is the reason for
the diferences in their spreading, composition and properties and reflects on the costructing
conditions and on the appearence of diverse unfavourable processes and Phenomena. The

Quaternary deposits in the Sofia kettle are characteristic generally with wide area spreading and

diversity in the composition and properties. They act as an environment for the development of

processes like shrinkage swelling, liquefaction, landslides, erosion, marshland etc.

Pe3rome: KBaTepHepHUTE CEAUMEHTH MPEACTABIISIBAT HA-TOpPHATA YaCT Ha TEOJIOKKHUS CTPOEK Ha

Codouiickara KOoTI0BUHA. Te3n JENO3UTH ca MIMPOKO Pa3NpPOCTPAHEHU U JIEKAT BbPXY MO-CTapu

ckany u mouBu. KBaTepHepHaTa mokpuBka e ¢ aeoenuna 2-3 m g0 100 m u noeve. KBarepuepuu

mo4yBu C€ pas3jinidcH IMIpou3xoJ CC YCTAHOBABAT B CO(l)HfICKaTa KOTJIOBHHA - aJlyBUAJIHU,

MMpOJYBHUAJIIHU, ACIYBHUAJIHU ACHO3HUTHU U KYITYPCH cioii. ToBa e IIpuyvHaTa 3a pa3jinydusiaTa B

TAXHOTO pas3snpoCTpaHCHUC, CbCTAaB U CBOIMCTBA U ce OTpas3saBa BbPXY YCJIOBHATA 3@ CTPOUTCIICTBO

" 3a MposBaTa Ha pa3jivuHA HC6J’IaFOHpI/I$ITHI/I Ipouecu u ABJICHUA. KBaTepHepHI/ITe OTJIOKECHUA B

Coduiickata KOTJIOBMHA C€ XapaKTepU3UpaT C IIUPOKO Pa3NpOCTpaHEHHE U pa3HooOpas3ue B

chCTaBa M cBoMcTBara. Te ILeP’ICTBaT KaTo Cpcla 3a pa3sBUTHUC Ha HeGJ’IaFOHpI/IHTHI/I nponecu Karto

CBUBAHC, MOJAYBAaHE, BTCUHABAHC, CBJIaUuIla, €pO3usl, 3a0JaTSIBaHUs U T.H.

13. Matova M., G. Frangov, I. Yotov, P. Ivanov, R. Petkovski, Sh.Aliaj. 1998. First activities
of UNESCO-BAS project about land subsidence in the regions of the cities of Sofia,
Skopje and Tirana In: Proc. of the XVI Congress of Carpathian-Balkan Geological
Association, Vienna, August 30th - September 2nd, 1998, 375-375 (Publ. abstract).

Abstract: The subject of Project is the research of the real and possible land subsidence in the

three Balkan capitals Sofia, Skopje and Tirana. This subsidence is caused by the changes of the

ground water levels, realized by very complicated geological conditions A relatively HeH seismic
activity N active grabens which sediments have local variable hydrogeological, engineering
geological and structural characteristics. The main aims of the Project use of ths preceding
research and realization of new one for data collection; application of common methodology of

investigations and interpretation; comparison of the obtained results and the expert assessment of
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the land subsidence, periodical publications about the Project activities.The ground water level
changes in the complicated geological conditions, influenced also by the human activities, has
provoked some local land subsidence manifestations. Our observations of the land subsidence is
occurred in a relatively quiet seismic period. The Project activities are important for Balkan
scientific collaboration for the national geological, hydrogeological, engineering geological,
seismoiogical, geodetical and geoenvironmental informations.

AHOTaHI/IH: ]_[CJ'ITa Ha IIPOCKTa € MU3CJIICABAHC Ha PCAJIHOTO W INOTCHIHUAJIHO CJIIAraHEC Ha TEPCHA B
TputTe O6ankancku cronuiu Codust, Ckonue u Tupana. ToBa cisrane Moxke 1a ObJie TPUIMHEHO
OT MPOMCHUTC HAa HUBOTO HA MOANIOYBCHUTC BOJAU, PCAIM3UPAHU OT HU3KIHOYUTCIIHO CJIOXHU
I'COJIOKKHU YCJIOBUS U CPABHUTCIHO BHCOKA CCU3MHUYHA AKTUBHOCT B AKTUBHUTC T’ pa6eHH, B KOUTO
CCAUMCHTUTE UMAT JIOKAJIHH IIPOMCHIMBU XUAPOTCOIOXKH, HHXKXCHCPHOT'COJIOXKKU U CTPYKTYPHHU
XapaKTCPHUCTHUKHU. OcHOBHH 3a1a4i Ha MPOCKTa Ca aHAJIN3 Ha HAJIMYHUTC NAHHU, ITOJTYyUdBAHC HA
HOBHU PC3YJTATH MPU HACTOAIIWUTC HU3CJIICABAHUA; IIpUJIaraHc Ha 06HIa MCTOAOJIOTUA HA HU3CICO-
BaHUA W UHTCPHPCTALUA; CBIIOCTABKA Ha IMOJYUYCHUTC PE3YJITaTU U CKCIICPTHA OLCHKA Ha OIlac-
HOCTTa OT CJIAAraHe Ha TCpCHA, ICPHOAUYIHU l'Iy6J'II/IKaI_II/II/I 3a ,HeﬁHOCTHTC 110 ITPOCKTA. HpOMeHI/ITe
Ha HUBOTO Ha MOAIIOYBCHUTE BOAHU B CJIOKHU I'COJIOKKU YCJIOBUS, IMOBJIUAHU ChIIO OT YOBCIHIKU
I[GleOCTI/I, MMPECAN3BUKBA HAKOW MCCTHHU IIPOSABU HA TCPCHHU CIIATaHUWA. Hammre Ha6JIIOIIeHI/I$I ca
MIPOBE/ICHN B CPABHUTEIIHO THUX CEM3MHYEH repuoi. JlelHocTuTe 1mo mpoeKTa ca BaKHH 3a Oai-
KaHCKOTO HAY4YHO CBHTPYAHHUYCCTBO a CHIIO M 3a HAIUOHAJIIHUTEC T'COJIOXKKH, XHUAPOICOJIOKKH,

HHIXCHCPHOI'COJIOXKKHN, CCU3MOJIOT'MYHU, I'COAC3UIHU U I/IH(I)OpMaI_[I/IOHI/I 6a3u JaHHU.

14. Ivanov P., G. Frangov, M. Yaneva. 1998. Engineering geological characteristics of
Quaternary sediments in Sofia graben. - In: Proc. Third Working Group Meeting “Expert
Assessment of Land Subsidence Related to Hydrogeological and Engineering Geological
Conditions in the Regions of Sofia, Skopje and Tirana”, Sofia, 02.12-05.12.1998, 29-32.

Abstract: The distribution, thickness and properties of the Quaternary sediments in the Sofia
kettle have been considered. They are found everywhere and cover the older Neogene and
Mesozoic layers. Their thickness reaches more than 100 m and the physical mechanical properties
vary in broad ranges.

AHoTanms: PasnpocTpaHeHuero, jnebennHaTa M CBOWCTBAaTa Ha KBAaTEPHEPHUTE CEIMMEHTH B
CO(I)HﬁCKaTa KOTJIOBMHA Ca MTpPCACTABCHU B HACTOAINIATA pa60Ta. Te ce cpeliaT HaBCAKBIAC U
IOKPHUBAT IMO-CTAPUTC HCOI'CHCKH U ME3030MCKH IIJIaCTOBE. I[C6GJ'II/IHaTa UM OJOCTHUTA OO ITOBCYE OT

100 M, a pu3UYHUTE W MEXaHUYHHUTE UM CBOICTBA Bapupar B LIMPOKU I'PaHUIIH.
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15. Frangov G., R.Varbanov, P. Ivanov. 1998. Forecast of land subsidence in typical
engineering geological conditions of Sofia city. - In: Proc. Third Working Group Meeting
“Expert Assessment of Land Subsidence Related to Hydrogeological and Engineering Ge-
ological Conditions in the Regions of Sofia, Skopje and Tirana”, Sofia, 02.12-05.12.1998,
33-37.
Abstract: Land subsidence depends on the size, intensity and range of ground water table (GWT) decrese, as
well as on the deformation properties of the sediments. The present work treats the most often observed ways
of GWT change in the Sofia kettle and the caused or potential land subsidence. A review has been made on
the sediment compaction mechanism and a relatively simple numerical method to forecast the final
subsidence is shown. The determination of the size of land subsidence for given GWT values is performed for
a particular example.
Pe3tome: Crnsranero Ha TCpCHA 3aBUCU OT ,Z['LJ'I60‘II/IHaTa Ha 3aJpraiC, MHTCH3MBHOCTTA W pasMEpa Ha
TIOHIDKEHHETO Ha HuBara Ha momsemHute Bomu (HIIB), xakto m or nedopMalimoHHUTE CBOMCTBAa Ha
yraiikute. Hactosiara pazpaboTka pasriexia Hail-4ecto HaOro1aBaHuTe HauMH Ha ripomsiHa Ha HIIB B
CO(i)HﬁCKaTa KOTJIOBMHA W IIPCIU3BUKAHN WM IIOTCHHIUAIHO BB3MOXKHU CIEIIAHKWA Ha TCPCHA II0 Ta3du
IIpUYrHa. HanpaBeH € HIpCIIC] Ha MEXaHU3Ma 3a YIUIBTHABAHC CCAMMCHTUTE U € IIOKa3aH OTHOCHUTCIIHO
MIPOCT YKCJIEH METOJI 3a MPOTHO3MpaHEe Ha KpaWHOTO cisiraHeTo. OnpesiesieH € pa3Mepa Ha CISTaHeTo Ha

TepeHa 3a pasiyHu croriHocTy Ha HI B 3a koHKpeTeH ciryyait.

16. ®panros, I'., J[. Aaremnosa. 1998. HeoTekTOHCKO pa3BUTHE M CBIAYHUIHA AKTUBHOCT B
Apuapo-Opcoiickara Hu3uHa. - B: C6. noxmanu “FO6uneiina nayuna cecust BBUCY”JIL.
Kapagenos”, 18-19 XI, 1998, 589-596.

Abstract: Deep landslides affect the south periphery of Archaro-Orsoia lowland. Some of the
most catastrophic landslides in this country are occurred there in last decades. The tectonic
predestination of Quaternary and contemporary gravitational processes is discussed. The tectonic
development of the region in the frame of the global changes of erosion basis and structural
destruction of Lom depression, as well their influence in appearance of complex deep landslides is
presented. A special attention is paid on the degree of gravitational risk.

Pestome: [Ibn0oku cBiauumia 3acarar roxHaTta nepudepus Ha Apuapo-OpcoiickaTa HU3MHA.
Hskon ot Haii-karacTpodaiHHTe CBIAYWIa B CTpaHATa Ca HACTHIIMIM TaM Tpe3 TOCICTHHUTE
necetwiietus. B paborata ce o0CHKIa TEKTOHCKOTO NpEIONpe/esieHHe Ha KBaTEpPHEPHUTE U
CbBPEMEHHUTE TPaBUTALMOHHU Tpouecu. [IpencraBeHa e eaHa TEKTOHCKAa MHTEpIIpETalus 3a
pa3BUTHETO Ha pErHOHAa B paMKUTE Ha TJIOOATHUTE TPOMEHHW HA EPO3MOHHHS Oa3uc
CTPYKTYpPHOTO pa3pyliaBaHe Ha JloMckara paenpecus, KakTO W TSIXHOTO BIMSHHUE TIpU
BB3HUKBAHETO Ha CJIOXHO YCTPOEHHU IBJIOOKM cBiauuiia. CrenuanHo BHUMaHHE ce oOpblla Ha

CTCIICHTA HA I'PaBUTAIUOHHUS PUCK.
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17. Marosa, M., I'. ®panros, Iln. BanoB.1998. bbearapckoro ydactue B MEXIyHapOJEH
MPOEKT 3a cisraHeTo Ha 3eMHara noBbpxHOCT B Codus, Cxomue u Tupana. - B: CO.
noxinaam “FOo6uneitna nHayuyna cecust BBUCVY™JI. Kapasenos”, 18-19 XI, 1998, 597-602.
Abstract: The International Project of UNESCQ~BAS "Expert Assessment of Land Subsidence
Related to Hydrogeotoxical and Engineering Geological Conditions in the Regions of Sofia,
Skopje arid Tirana"(1996-2000) presents a Bulgarian initiative for compiex study of the actual
geological problems in the three Balkan countries. Bulgarian experts realise the co-ordination of
the scientific research in our country, the organisation of two annual working group meetings in
Sofia (1996, 1998) and the publication of their reports.
Pe3rome: Mexnynaponuust npoekt Ha UNESCO ~ BAH "EkcnepTHa olieHKa Ha ClIITaHETO Ha
3€MHAaTa MNOBBPXHOCT, CBBHP3aHO C XHUAPOTCOJIOXKKUTC W HHIKCHCPHOICOJIOXKXKUTC YCIIOBHUA B
peruonute Ha Codus, Cxonme u Tupana" (1996-2000) npencraBs ObiarapckaTa WHUIIMATHBA 32
KOMIUIEKCHO TIPOYyYBAaHE Ha pEaJHUTE TEOJIOKKUH MNpoOJIeMH B TpuTe OaJKaHCKU CTpaHH.
bear APCKUTEC CKCIICPTU OCBUICCTBUXA KOOPpAWHALIUATA HA HAYYHUTC HU3CJICABAHUSA B HallaTa
CTpaHa, OpraHu3alMiTa Ha JBE TOAMIIHU cpem Ha paborHara rpyma B Codwus (1996, 1998),

KaKTO U HY6JII/IKYB8.HCTO Ha TCXHUTC OJOKJIaIH.

18. ®panros, I'., P. Bepb6anos, I1. MBanos. 1999. IlpoGiemMbT 3a CisiraHeTO Ha 3eMHATa
IIOBBPXHOCT B CO(I)HfICKaTa KOTJIOBUHAa BbBB BpPb3Ka C IIOHHM)XXCHHATA Ha HHBATA Ha
MO3EeMHHUTE BOAU. - MHUHHO neio U reojiorus, 1-2, 27-31.

Summary: The land subsidence in the Sofia kettle is determined by the fluctuation of the ground

water level, the contemporary vertical movements of the Earth's crust, the gravitational processes,

the seismogenic deformations, etc. A retrospective review of the recorded land subsidence due to

different reasons has been made, the subsidence values varying in the range of 1-2 cm to 2-3 m.

The known cases are irregularly distributed in the investigated region. The last case in Sofia had

led to the destruction of the Bulgarska svatba restaurant. The conclusion is that the existing

conditions in the Sofia kettle can bring to subsidence of the terrain due to lowering of the
groundwater table.

Pe3tome: Cnaranero Ha TEpCHA B Coq)HﬁCKaTa KOTJIOBHUHA CC€ OIIpeaAciid OT KosjebaHusATa Ha

HUBOTO Ha IIOAIIOYBCHUTEC BOJAU, CBBPECMCHHHUTC BCPTHKAJIHU IOBHXKXCHUSA Ha 3€MHATAa KOpa,

T'paBUTAIUOHHUTC HNPOUECH, CCUZMOICHHUTC ,ZLC(bOpMaLII/II/I n T.H. PeTpOCHCKTI/IBeH MperJyICa Ha

PErUCTPUPAHUTE CIISATAaHUS HA TEPEHA 0 Pa3JINYHU MPUYMHHU € HAIpaBEeH, KaTO CTOWHOCTUTE Ha

cisraHe BapupaTr B auamnazoHa oT 1-2 cm g0 2-3 m. M3BecTHuTEe cilydau ca HEpaBHOMEPHO

pasnpeacsiCHU B U3CJICABAHATA o0JacT. HOCJ’IC,Z[HI/ISIT cnyqaﬁ B CO(bHH JOBCJC 10 Pa3spylIaBaHCTO

Ha pectopaHT beiarapcka cBarba. 3akiI0O4eHHUETO €, 4e chliecTByBamuTe yciaosus B Coduiickara

KOTJIOBUHA MOXKC Ja IMNPCAU3BUKAT CJIAraHC Ha TCPCHA IIOpaaud ITOHWKABAHC Ha HUBOTO Ha

OA3EMHUTE BOOU.
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19. Frangov. G., P. lvanov. 1999. Engineering geological modelling of the conditions in the
Sofia graben and land subsidence prognoses. - In: Proc. Fourth Working Group Meeting
“Expert Assessment of Land Subsidence Related to Hydrogeological and Engineering
Geological Conditions in the Regions of Sofia, Skopje and Tirana”, Sofia, 03.12-
06.12.1999, 7-13.
Abstract: Rocks and soils with different deformation behavior can be observed at the surface of
the Sofia graben due to the geological structure and the neotectonic development of the kettle. The
engineering geological conditions have been schematically presented by seven models. Their areal
distribution is also shown. The basic criteria for distinguishing the models are the morphology of
the terrain, the genesis, the composition, the condition and properties of the soils from the surface
zone, the depth of the groundwater table and its predicted drawdown. The expected final
subsidence of the terrain surface is calculated for a groundwater drawdown of up to 17 m.
Pe3tome: Cxanmu W TOYBH C pasnUYHO JAe(POpPMAIMOHHO TIOBEACHHE C€ pa3KpHBaT Ha
noBbpxHocTTa HAa Coduiickus rpabeH nopaau reookKKUs CTPOekK U HEOTEKTOHCKOTO Pa3BUTHE Ha
KOTJIOBHUHATA. I/IH)KeHepHOFeOJ'IOHCKI/ITe yCJI0BUA €a CXEMATHYHO NPCACTABCHU YpE3 CCAEM MOJCIIA.
TsaxHoto IUIOHIHO Ppa3IPOCTpaHCHUEC € ChbIIO ITOKA3aHO. OcHOBHHUTE KpUTCPHUHU 3a pasrpaHruvdaBaHC
Ha MOJICIIUTE Ca MOp(i)OJIOFI/ISITa Ha TCpCHA, 'rCHE3HCa, CbCTaBad, CbCTOAHUCTO U CBOMCTBaTa Ha
IMIOYBUTEC OT IMOBBPXHOCTHATA 30HA, I{’I)JI60‘~II/IHaTa Ha HMBATa HA NOA3CMHHUTC BOAU U MPOTrHO3HOTO
UM mnoHmkeHre. O4yakBaHOTO CyMapHO CJiraH€ Ha TCEpEHa € H3YUCICHO 3a MAaKCUMAaJIHO

IIOHMXXCHUEC HAa HUBATa Ha IIOA3CMHUTC BOJU 10O 17 m.

20. Dobrev, N., G. Frangov. 1999. Building deformations in Sofia sity region established
during expert inspections within the period 1989-1997. - In: Proc. Fourth Working Group
Meeting “Expert Assessment of Land Subsidence Related to Hydrogeological and
Engineering Geological Conditions in the Regions of Sofia, Skopje and Tirana”, Sofia,
03.12-06.12.1999, 32-37.

Abstract: Many houses and constructions have been deformed and cracked during their

exploitation due to geological reasons. In this work, the results from 57 expertises

connected with land subsidence and other deformations are discussed. Distribution of
cases has been represented and the causes for land subsidence have been analysed.

Pe3rome: MHOTO KBUIM M KOHCTPYKIUH ca OuIu AeQopMHpaHU U HallyKaHHU MO BpeMe Ha

TsAXHATa CKCIIoAaTalusd IMmopagd TCOJOXKHU NPpHYNHH. B Tas3m pa60Ta ce O6C’L)KJIaT

PE3YITATUTC OT 57 CKCIICPTU3 U, CBBP3aHU CHC CJISITAaHC HAa TCPCHA U APYTHU I[e(l)opMaI_II/II/I

Ha 3€MHAaTa OCHOBA. Pa3np00TpaHeHHeT0 Ha I[e(bOpMI/IpaHI/ITC Crpaan € ONpeACTaBCHO U

INPUYHUHUTE 3a CIIATaHETO Ha TCPCHA Ca aHAJIU3UPAHH.
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21. Matova M., G. Frangov, |. Yotov, P. Ivanov. 1999. UNESCO-BAS project of land
subsidence research in the regions of Sofia, Skopje and Tirana cities. - Geoindicators.
Abstracts of Workshop in Vilnius, Lithuania, 11-16 October, 1999, 31-31.
Abstract: The studies were oriented to the definition of the variation in the groundwater levels,
static and dynamic characteristics of sediments and block mobility. Groundwater of the upper
aquifers is near the surface in the three capitals, at a depth of about 10-20 m. The variation of its
level is considerable. The hydro-geologic investigations allow the zoning of the territories
according to their hydraulic properties, e. g. transmissibility. The sediments near the surface are of
Neogene-Quaternary age. They have various physical, chemical and lithological characteristics
and different susceptibility to subsidence. The zoning is made according to the sediment
susceptibility to subsidence. The geodynamics of the locality is analized mainly on the basis of the
neotectonic, seismological, seismo-tectonic and geodetic data. There are a lot geoindications for
the recent activities of faults, crossing faults and blocks of the investigated localities. Certain
landslides and rockfalls of seismic or aseismic origin are developed on or near the indicated
structures.
Pe3rome: I/I3CJ'I6,I[BaHI/I}ITa Ca HACOUYCHHM KbM OIIPCACIIHCTO Ha IIPpOMsAHATa4a B HHBATAa Ha
MOA3CMHHUTEC BOAU, CTATUYHUTEC W AWMHAMHUYHHUTC XAPAKTCPUCTUKKU Ha YTafIKHTe u OloKOBaTa
MOOWIHOCT. HOI[3€MHI/IT€ BOAW HA T'OPHUTC BOAOHOCHH XOPU3OHTHU € 030 A0 IMMOBBPXHOCTTA B
TPUTE CTOJIMIIN, Ha AbJI00UMHA OT okojio 10-20 m. KosebanusiTa Ha TEXHUTE HABA Ca 3HAYUTEITHH.
XI/II[pOFeOJ'IO)KKI/ITe HU3CJIICABAHUA II03BOJIABAT 30HHPAHCTO HA TCPUTOPHUTC B CHOTBCTCTBUC C
TCXHUTC XUAPABINYHU CBOIICTBA. Ce,I[I/IMeHTI/ITe B Omm3ocT A0 TIOBBPXHOCTTAa €a C HEOI'CH-
KBaTCPHCpPA Bb3PacCT. Te umar pasiiniuHu (1)I/ISI/I‘~IGCKI/I, XUMHYCCKHU U JTUTOJIOXKKHU XAPAKTCPUCTHKHU U
pasiindHa YYBCTBUTCIIHOCT KbM CJIATaHC. 30HI/IpaH€TO € MH3BLPHICHO B CBOTBETCTBUE C
II0AAaTIIMBOCTTAa Ha CEAUMCHTUTC KBbM CJIISATaHC. JlokamnHaTa reoJMHaMHKa € aHAJIM3UpaHa T'JIaBHO
Bb3 OCHOBA Ha HCOTCKTOHCKH, CCU3MOJIOIT'MYHH, CCU3MO-TCKTOHCKHN N I'COAC3UYCCKU JaHHU. Hma
MHOI'0 TCOMHAMNKATOPU 3a CHBPECMCHHATA AKTUBHOCT Ha pa3jioOMHU H OJIOKOBE B HN3CJICABAHUTC
paﬁOHH. Hsaxou CBJIauuIla U CpyTullla CbC CCU3MUYCH HJIM ACCU3MHUUYCH MPOU3XOJ Ca IMPOABCHU

BBPXY WIN B OJIM30CT /10 U3CIEIBAHUTE CTPYKTYPH.

22.  bpyues, Uin., I'. ®panros, B. Criacos, An. beanepes. 2000. Ponsita Ha reonoxkara cpena
U MOJI3EMHUTE BOJY B HAI[MOHAJTHATA CUTYPHOCT M 0oTOpaHa. — Jlokia pa3npocTpaHeH oT
MO 1o enexkTpoHeH nsT, 20 c.

Pe3rome: HanmonanHaTta CUTypHOCT M OTOpaHaTa ca CIIOKHHM CHCTEMH, HAMHPAIIN CE B MPEKH U

KOCBEHH B3aUMOOTHOIIEHHS C PEIWIla MPUPOIHU W OOMIECTBEHH YCIOBUS W (hakTopu. BakHu

eNIEMEHTH OT NMPHUPOIHUS CEKTOP Ca I'EOJIOKKUTE U EKOTEOJ0KKHTE YCIOBHS, XapaKTEPUCTUKUTE U

napaMEeTpUTC Ha OKOJHATa Cpcaa, PECypCUTC U PUCKOBECTC Ha TCEPUTOpHUATA Ha CTpaHarta.
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Hanpumep rosnemu mnpuponHu OeacTBUsSi Morar Ja HaHecaT TEXKU TOPAXKEHUS BbPXY
rpaxaaHckata W OTOpaHMUTENHA WHQPACTPYKTYPH, Ja HPEIU3BUKAT KPU3UCHU CBHCTOSHHUS B
MKOHOMHKaTa U OOILIECTBOTO U J]a HapyIIaT X0/a Ha yCTOMUMBOTO pa3Butue. ToBa ce OTHacsa 0co-
O€HO 3a MaJIKM CTPaHM C HEJOCTaTh4YHO PA3BUTU MKOHOMMKH. OKOJHATa M B YaCTHOCT 3€MHAara
cpena, KaTo HOCUTEN Ha MaTepUalHuTe (OHAOBE HA OOLIECTBOTO U OTOPAaHUTEIHHUTE CTPYKTYPH,
ce Hy)XJae OT OLIEHKM Ha OCHOBHUTE Il KadecTBa M €JIEMEHTH Karo pened, CTPOexK, ChCTas,
FEOMEXaHUYHU MOJENH U JIp. ¢ OINIeJ HEWHOTO PAalMOHAIHO M3IO0J3yBaHE M omasBaHe. To3u
po0JIeM € OT IbPBOCTENEHHA BaXKHOCT B YCJIOBUATA HA IOCTOSTHHO HApacTBaIlll MEKIYHapOIHU
M3UCKBAHMSA U YCTAHOBSBAHE HA BUCOKM CTAaHIAPTH 110 OTHOLICHUE HA F€OCKOJIOIMYHUTE YCIOBHS.
3eMHaTa cpefa € M3TOYHUK Ha Pas3JIMYHU BUJOBE PECYPCH — EHEPrUiHM, MUHEPAJIHH, BOAHH,
CTPOUTEIIHU MaTepHaad, KOUTO MMAaT CTPATErMYECKO 3HAYCHHME 3a HALMOHAJIHATA CUTYPHOCT H
orOpana. Hacrosimute MaTepuanu cbAbpKaT UIEH, IPEASIOKEHHs], UHPOPMALMU U aHAJIU3U KaTo
OCHOBa 3a IIO-HATaTBIIHO CHCTEMHO pa3BUTHE HA Ta3d MHOTO BaXKHa IpoOieMaTuka 3a

CUT'YPHOCTTa U OTOpaHaTa Ha cTpaHaTa.

23. Brouchev, Il., E. Avramova, G. Frangov. 2000. Engineering-Geological Conditions of the
Upper Thracian Lowland. In: Geodynamic investigations of the territory of Bulgaria, Rep.
on Geodesy, Warsaw Univ. of Technology, Ne 3(48), 101-110.
Abstract: The rock basement and the surrounding mountains of the Upper Thracian graben are
built of rocks with relatively high density, strength and deformation parameters. The Neogene-
Quaternary filling consists of clays, sands and gravels with low density, strength and deformation
parameters. Many destructive natural and man-made processes occur in the region - contemporary
Earth's crust movements, earthquakes, mud volcanoes, landslides, sand liquefaction, etc The main
geotechnical problems are formulated and adequate measures to overcome them are proposed.
Pe3rome: Ckamnnara HOJIOKKA U OKOJIHUTE IIJIaHWHU Ha FOpHOTpaKHﬁCKHH rpaGeH Cca U3rpaacHu
OT CKaJl C OTHOCHUTEIHO BUCOKA ITBTHOCT, 3ApaBHHA U NedopMalvoHHU napamerpu. Heoren-
KBAaTCPHCPHUAT 3aAIBJIHHUTE CE ChbCTOU OT I'NIMHU, IMACHUU U YaKbJIM C HUCKA INITBTHOCT, IKOCTHU U
,[[e(i)OpMaLII/IOHHI/I napamMeTpHu. MaHoro Pa3pyYUWIUTCIIHU MPUPOAHU U IIPUYUHCHU OT YOBCKA IMPOICCU
CC ClIy4dBaT B pCruoHa - CbBPpEMCHHHU JABUKCHUS HA 3€MHATa KOpa, 3EMCTPECCHUA, KaJIHU BYJIKAHU,
CBJlaunlia, BTCYHsJABAHE Ha BOJOHACHUTCHH IIACBIIM W T.H. d)opMmepaHH ca OCHOBHHUTC

T'COTCXHUYCCKU HpO6HeMI/I " Ca NIPCIIOKECHHN aICKBATHHU MCPKHU 3a TAXHOTO MMPEOAO0JIAIBAHEC.
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24, Ivanov P., G. Frangov. 2000. Engineering-geological prerequisites for the seismic-hydro-
dynamic phenomena in the region of Gnilyane (Sofia District) during the Krupnik Earth-

quake in 1904. Reports on Geodesy, Warsaw Univ. of Technology, Ne 4(49), 155-162.

Abstract: The geological and geomorphological conditions in the Sofia kettle, the tectonic
structure the intensive technogenic activity and the contemporary local and external seismicity
determine the display of sand liquefaction. The most vulnerable to liquefaction are the sediments
from the low terraces along the bigger rivers flowing through the basin. It is necessary to carry out
specialized in situ and laboratory investigations in order to delineate in more detail the potentially

hazardous for liquefaction sites.

AHoTtauus: ['eonoxkute 1 reomopdonoxkure yciaous B Coduiickara KOTIOBHHA, TEKTOHCKHUS
CTpOEX, WHTEH3MBHATAa TEXHOT€HHA JIEHOCT W CBbBpPEMEHEHHAaTa JIOKaJlHAa M pETrHOHAJHA
CEeM3MHMYHOCT OIPEeIIAT BTCUHABAHETO HAa BOJOHACUTEHU IsAchlU. Hali-ysa3BUMM KbM BTEUHSBaHE
ca yTaliKHTE OT HUCKUTE TE€PacH IO MPOTEKEHUE HA TOJEMUTE PEKH, IPOTHYAIM Tpe3 OaceiHa.
HeobxoauMo € 1a NpOABIKM M3IBJIHEHWETO Ha CHENMANIM3UPaHU IIOJIEBH M J1abopaTopHU
U3CJeBaHMs, 3a Jla Ce O4epTasAT U OXapaKTepuU3Hupar Mo-nojApoOHO MOTEHIMATHO ONACHUTE KbM

BTCUHABAHC paﬁOHH.

25.  Varbanov R. V, G. Frangov. 2000. Methods for strengthening of railway embankments in
Bulgaria. - 31st International Geological Congress, Rio de Janeiro, Brazil, from August 6
to 17, 2000, p. 5339, (Abstract, in CD).

Abstract: A considerable amount of the transport services in Bulgaria are realised by means of the

railway transport. The predominating part of the railway network had been designed and

constructed for low speeds - less than 100 km/h. The existing embankments are built very often of

a mixture of waste material from steam engines (slag) and humus clays. The coefficient of

compaction of these embankments does not meet the present requirements for the soil base of

high-speed main lines. The presented paper considers the complex approach applied for the
geotechnical investigation, design and reconstruction of an existing railway section. The railway
route passes on a 3-3.5 m high embankment constructed on a steep river bank slope. The base of
the embankment is periodically flooded by the river water. The geotechnical investigations were
performed by borehole and geophysical methods and the density of the embankment was
determined in situ. The low bearing capacity of the embankment was proved and the
corresponding to it safety coefficient not meeting the standard requirements. The design work for
the reconstruction of the embankment envisages two variants -use of geofabric or application of
waste material from rock quarries. The results for the bearing capacity of the embankment after the

reconstruction have been presented.
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Pe3ome: 3HaunTeneH o0eM OT TPaHCHIOPTHHUTE YCIYTH B bbarapus ce peanusupa ¢ IOMOIITa Ha
xKene3onmbTHHUS TpaHcrnopT. [IpeobnanaBariara yacT OT JKeJle30IbTHATa Mpexa € Omila mpoek-
THpaHa ¥ KOHCTPYHpaHa 3a MO-HUCKHU CKOpPOCTU - mo-Maiko oT 100 kM / yac. ChllecTByBaIure
HaCUIIM €a M3rpaJieHd MHOTO 4YE€CTO OT CMEC OT OTHAJbYHU MaTepHalud OT NApHU JIBUTaTEIN
(uutaka) 1 XxymycHH rimHU. KoepuuueHThT Ha YIUTbTHSBaHE Ha MOYBaTa OT OCHOBATa Ha TE3U
HacUIIM HE OTroBapsi Ha HACTOSILIUTE WM3UCKBAHUS HAa BUCOKOCKOPOCTHH OCHOBHM JMHUHM. B
NpEACTaBEHUsl JIOKJIAJ C€ pas3MIekJa KOMIUIEKCEH IOAXOJ NPWIOKEH 3a TIE€OTEXHHYECKO
W3CIIE/IBAHE, NPOECKTUPAHE M PEKOHCTPYKLMs Ha ChUIECTBYBalla jKejle3onmbTHa cekuusa. Ko
JMHMUATA MUHaBa 1O 3-3.5 m BHCOK HAacHI, M3rpajeH Ha CTpbMEH peueH Opsar. OcHoBaTa Ha
Hacumna IEepUOJMYHO CE HABOJHSIBA OT BOJAWUTE Ha pekara. ['€oTeXHHYECKHUTE H3CIe/BaHUs ca
U3BBPIUICHU Ype3 COHJAXHU U reopU3NYHH METOIU U IUTBTHOCTTA HAa HACHIA CE ONpeesieHa Ha
Mmscto. HocuMocmocoOHOCTTa Ha HacHuma, KakTo W Koe(UIIMeHTHa Ha CUTYpHOCT ca JO0Ka3aHo
HUCKM M HE OTrOBapSAT Ha HOPMAaTUBHUTE U3UCKBaHUS. PaOOTHUAT MPOEKT 32 PEKOHCTPYKLIUS Ha
HacuIa IpeIBUkKAa U3I0JI3BaHE Ha N'€OTEKCTUII U HAa MaTepUail OT CKaJlHU Kapuepu. Pesynrarure

3a HOCUMOCIIOCOOHOCTTA Ha HacHIIa CJICA Bb3CTAHOBABAHECTO Ca IIPCACTABCHMU.

26. M.Matova, G.Frangov, l.Yotov, P.lvanov, R.Petkovski, S.Aliaj. 2000. Complex
Geological Research for the Land Subsidence Potential of Three Balkan Capitals. - 31 Int.
Geological Congress, Rio de Janeiro, Brazil (6-17.8.2000), (Abstract, in CD).

Abstract: The UNESCO-BAS Project “Expert Assessment of Land Subsidence” is a part of the
International Hydrological Programme. The experts of Bulgaria, Macedonia and Albania are
included in the research. The geological experts are presented mainly by hydrogeologists,
engineering geologists, seismologists, seismotectonicians tectonicians and geodesists. Some
annual enlargements of the expert collective are not excluded. The investigations were made by
national experts in each country in the first 3 years. One of the significant task was to define the
recent geodynamics, including the seismic activity, for the territories of the three capitals, Sofia,
Skopje and Tirana. The three capitals are situated in seismically dangerous zones. The most
important task was to study the hydrogeological and engineering geological characteristics of the
territories by field and laboratory investigations. The GPS measurements had proposed actual data
for the recent movements and the results were published. The above cited research are applied for
the creation of the complex geological models of the three capital areas and their potential for land
subsidence.

Anoramus: ITpoexrsT UNESCO-BAH "ExcniepTHa oLieHKa Ha CIIATaHETO Ha TepeHa' € 4acT OT

MexayHapoaHata XUAPOJIOKKH Tporpama. Excrieptu ot bearapusi, Makenonuss u AnGanusi B

oOiyactra Ha XUAPOreoJoTruiaTa, HHXKXCHCPHATA I'€OJIOTHA, CCHU3MOJIOrusATa, CCU3MOTCKTOHHUKATA,

TEKTOHMKAaTa M IeoJe3usiTa Cca BKIIOUEHH B HM3CieABaHeTO. He ca M3KIIOUEHH U HSIKOU pasmiu-
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pEeHMsl Ha EKCIEpTHUS KOJIEKTHUB. VM3cienBaHusATa ca HalpaBeHW OT HALlMOHAJIHU E€KCIEPTHU BBHB
BCsKa cTpaHa. EnHa oT Hail-3HauMTeNHMTE 3agaud Oele Ja ce OIpeleNd ChBPEeMEHHaTa Teo-
JUHAMMKaA B M3CJIECIBAHUTE PAliOHU, BKJIIOUHUTEIHO CEU3MHUYHATa aKTUBHOCT, 32 TEPUTOPUUTE Ha
tpure cronuuu, Codus, Cxonue u Tupana, Thi KaTo Te ca pas3MoOJIOKEHU B CEM3MHYHO OIACHU
30HM. Jlpyru BaKHM HampaBiieHUs OsiXa NpPOYYBAHETO Ha XHJIPOTECOJIOKKHTE M WHXKEHEPHO-
TCOJIOKKH XAapaKTePUCTUKH Ha TEPUTOPUUTE 4Ype3 IOJeBH M JaOOpaTOpPHU M3CIICABAHMUA.
N3mepBanus upe3 GPS 6s1xa npuinokeHu 3a OLEHKa Ha CbBPEMEHHUTE JBMKEHUS U PE3YJITaTUTE
Osixa nyOnukyBaHu. M3cienBaHuATa ca M3IMOJI3BAHU 3a Ch3JaBaHETO HAa KOMIUIEKCHU TE€OJIOKKHU

MOACIN HA U3CJIICABAHUTC paﬁOHH 1 € OLICHCH TCXHUA IMOTCHUI WA KbM TCPCHHU CJIATAHUA.

27. bpyuer, Un., ®panros, I'. 2000. YciaoBus u ¢dakropu 3a Bb3HUKBAHE Ha CBJIAYMIIHU

nporecu. B coopuuk moknanu “Cenaunmiaure nporecu B bearapus”, HKC-TTK3HBAK,

38-56.
AHotaumsi: VM3cneaBanuara U yKpenBaHETO Ha cajayumiara y Hac umar noutud 100-roaumina
uctopus [Ipe3 To3u nepuoj yuyeHu, CieluaIiucTi MPOy4BaTeIu, MPOSKTAHTH U CTPOUTENHN ca Jallu
CBOSI MPUHOC B H3Y4YaBaHETO HA TO3U CIIOKEH TEOJIOKKH MPOIeC W MPEeoAOIBAHETO Ha
MOCJIeICTBHUATA OT Hero. KM HACTOAIIMS MOMEHT NTO3HAHUSATA 32 CBJIAYMINATA - 3AKOHOMEPHOCTH
Ha pasNpOCTpaHCHHE, NUHAMHKA, MEXAaHW3bM OTIUYUTEIIHU XaAPAKTEPUCTUKU U Tp. € Ha OTHO-
CUTEJIHO JI0OpO paBHUIIE, HO TOBAa HE JaBa OCHOBAaHWE Jla CE€ CUUTA, Y€ BCHUYKU MPoOJIEeMHU ca
peuieHu. OCHOBHUTE pPE3yJTaTh OT PErMOHAIHUTE M TEOPETUYHU H3CIEIBAHUS Ca OTPA3CHU B
noBede oT 300 myOnuKauu U olle MmoBevye AOKIaaAu B pa3nuuHu reodonaose. B chioro Bpeme
00IIIeCTBOTO TMOCpelia ¢ M3HEHaJa 3a4eCTHJIMTE Mpe3 IMOCIEAHUTE JBE TOAMHU CHOOIICHUS B
CpelcTBaTa 3a MacOBO OCBEIOMSIBAHE 3a HOBOIIOSIBWIM C€ WM aKTUBU3UPAHHM CTApW CBJIAYMINA
ToBa e curnan, ye mMa HEJAOCTUT OT Taka HEOOXOJMMaTa HaydyHO-TIOMyJNspHa HHpOpMAIHUS 3a
CBJIAUMIIIHATA OMACHOCT 6 cTpaHaTa. llenta Ha HacTosmaTa paboTa € JAa ce OLEHAT yCIOBUATA U
(akTOopuTE 3a BH3HMKBAHE HA CBJIAUMINA, 3aIIMTHATA CHCTEMa CPEIly TAX M Ja Ce MpPEeaIokar
MEpPKH 3a MPOTHUBOJACHCTBUE, 3a HaMaJIIBaHE M OrpaHUYaBaHE HA 3aryOWTe U TOCIEICTBUSTA.
Bb3HHKBaHETO M Pa3BUTHETO HA CBIAYMIaTa ce OOycliaBs OT OCHOBHHTE XapaKTEPUCTUKU Ha
MOBBPXHOCTHATA 30HA HA TEOJIOKKaTa cpeAa (yCIIOBUATA) U JEHCTBAIIUTE BHPXY HEs MPOLEeCU
(baktopmu). Mexny ycioBusTa u (pakToputTe HE MOXKE Ja Ob/ie TOCTaBeHAa psi3Ka TpaHHIlA, ThU

KaTo Ca B3aMMHO CBBHP3aHH.
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28.  bpyues, Un., ®panros, I'. 2000. YcnoBus u ¢axTopu 3a Bb3HUKBAHE HAa €PO3MOHHH

CBJIAYMIIHM TIpoliecH 1o JlyHaBckoTo kpaiiOpexue. B cOopuuk mokianu “CraduiHuTe

nporecu B bearapus”, HKC-IIK3HBAK, 120-136.

Pe3tome: PenedsT no JlyHaBckoTo KpaitOpexkue € paBHUHEH U c1a00 XBJIMUCT, ¢ J00pe pa3BUTa
PEUYHOAOIMHHA MpPEXa, C JIEBU IOJEraTh U YCTOMUMBU CKJIOHOBE M JIECHU BUCOKH, CTPBMHH U
CHJIHO 3aCeTHAaTH OT €PO3MOHHU M CBIAYHMIIHH MporecH. OCHOBHH reoMOpQOIOKKH GopMU ca
MEXIYpEeUHUTE 3apaBHEHOCTH, CKJIOHOBETE M TepacuTe. Te MMar CBOM XapakTepHu Oese3u B
CTpO€Xa, ChCTaBa M CBOWCTBaTa Ha cequMeHTHTE. JloMuHMpamu mpouecu B olOsacTra mpe3
KBaTEPHEPHO BpeMe ca HEWHOTO OaBHO BEPTUKAIHO HM3/AWTaHE, BCHYAHETO HA PEYHOMOJMHHATA
Mpeka, KoieOaHusATa Ha epo3HOHHUsS Oa3uc Ha p. [lyHaB m 06aBHOTO W3MECTBaHE Ha HEHHOTO
Jerao B 1okHa mocoka. Ha To3u ¢oH e pa3BUT OoraT CHEKThpP OT OMACHU U Pa3pyILIUTEITHH
IeO0JIOKKU U APYTH Ipolecu. B rpynara ¢ BUCOKa CTENEH Ha 3HAYMMOCT C€ CKJI0YBAT €po3UsiTa U
CBJIAUMIIATa, Hapel CbC 3EMETPECEHMsTa, MPOMAJaHETO Ha JIbOCAa U SIBJICHUATA, CBBP3aHU C
TUTUTKO3AJIATAIUTE TMOJ3€MHU BOIM. JlyHaBCKOTO KpaiOpekne ce oOnpuBa OT 3EMETPBHCHHTE
orHunia B paionutre Ha Bemuko TovpHoBO - ['opna Opsxosuna, [ynoso, Illabma u Bpanua
(PymbHus). CoroOutusata ot 1977 u 1990 r. nokaszaxa, 4e ca Bb3MOXKHHU TEKKH MOCIEICTBUS U 110
HaIlIMsl Y4acTbK OT KpaiOpexueTo. IIpocTpaHCTBEHOTO pa3npeseneHue Ha BUJOBETE MIPOLIECH Ce
IUKTYBa OT JIOKAJHHUTE TEOJIOXKKH YCIOBUS W peiedHu (OpMH - €po3WATa, CBIAYMINATA U
cpyTulIaTa ca MNPUBBP3aHU KHbM CKIOHOBUTE YYACTbBIIHM, IPOIMAJAHETO - KbM MEXKIYpPEUHUTE
JIbOCOBU MAaCHBHU M BHUCOKHUTE TE€pPACH, a SBJIICHUSTA, CBbP3aHU C MOJ3EMHUTE BOJAU - KbM HUCKHUTE
peunu Tepacu. [IpakTuyecku Bcuuku cenuina mo JlyHaBCKOTO KpaitOpexkue ca MOAJNOKEHU Ha
BB3JIEHCTBUETO U THPIIST MOCIEACTBUATA HA €IMH WM HIKOJIKO OT Te3H mporecu. OT cBlavyuila u
epo3usi Hal-CUITHO 3acerHatu ca rpagosete Jlom, OpsixoBo, Hukomnosn, Ceumios, TyTpakan u ce-
nara Cnusara, Opcos, T'opau Lu6sp, Octpos. I'opuu u [oauu Bagun, ComoBut u ap. Exna
HEI'bJIHA CIIPaBKa MOKa3Ba, Y€ KaTacTpoQallHU CBIAYHUIIHU CHOUTHS 0 J[lyHaBCKOTO KpaiOpekue
CTaBaT MOYTH exeroaHo. lleneHacouenu wuscnenBaHus ca mnokasanu, 4ye B 100-kuiiomeTpoB
eKCIIepUMEHTaJeH y4yacTbk B mepuoaa 1978-1985 r. eposusara 1o Hamus AyHaBCKU Opsr e
Hanpeasana ¢ 0,7-1,5 m cpenno roaumHo, oTHemanku Mexay 280 m 700 nekapa muomu ot

6per0BaTa HUBHUIa U OCTPOBHUTEC. 3a HIKOHU y4aCTblU CC IPUBEIKAAT OLIC IMTO-TPCBOXHU JAdHHH.
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29. Frangov, G, N. Dobrev. 2000. Bulgarian Rock Cultural Monuments Affected by Slope
Processes. - 5th international symp. on env. geotechn. and global sustainable development,

Belo Horizonte, Brazil - 17-23 august, 2000, (on CD), 8 p.

Abstract: Only a few ancient historical and cultural monuments have remained up to
present in Bulgaria. Such are the rock monuments Madara Horseman and Aladja
Monastery situated in NE part of the country. Lately, it is established an acceleration of
destructive processes caused deformation, cracking and erasing of these monuments. Due
to this reason, an investigation and monitoring on these processes have been carried out.
In the present work, tectonical, geological and geomorphological conditions of the region
and the main factors determined the slope instability are shortly described. The
contemporary state of rock monuments and the distribution, dynamics, mechanism and
the influence of the different processes that affected the monuments are discussed.

Pe3tome: CaM0O HAKOJIKO APEBHU UCTOPHUYCCKU U KYJITYPHU IMAMCTHHUIMU Ca OCTaHAJIM OO0 AHEC B
B’I)JIFapI/IFI. TakuBa ca ckajJHHUTE IIaMETHHUIIN MaﬂapCKI/I KOHHHUK U Aﬂasza MaHaCTUpP, HaMHUpPAIHu
CC B CCBCPOM3TOYHATA 4YaCT Ha CTpaHarta. Hal’IOCJ'Ie,I[’LK € YCTAaHOBCHO YCKOpPsIBAHC Ha
PA3PYHIUTCIIHUTE IIPOLCCHU, IMPUYUUHABAIIA ,Z[eq)OpMaI_II/II/I, IIYKHATHHU W H3TPUBAHC Ha TC3U
nametHuIM. [lopanu Ta3u npuyrHa U3cieaBaHe U HaOMIIOEHNE Ha TE3U MPOLIECH € U3BbpIIEHO. B
HacTosmara padoTa ca OMUCAHW TEKTOHCKHTE, T'€OJIOKKHTE M TeOMOP(OIIOKKHTE YCIOBHS Ha
peruoHa, KakTO M OCHOBHHUTE (AKTOpPU OIpENesIiyd HECTaOMIHOCTTAa Ha CKaJIHUTE OTKOCH.
C’beeMeHHOTO CbCTOAHUEC Ha CKAJIHUTC IMMaMCTHUIHW MW PaslpoCTpaHCHUCTO, IWHAMHKATA,
MCXaHU3Ma, KAKTO W BJIMAHUCTO HA PA3JIMYHUTC IIPOLCCH, KOUTO T'M 3acArar ca 06CI>I[CHI/I u

JUCKYTUPaHHU.

30.  Varbanov, R., Frangov, G. 2000. Results from Pressuremetric Tests Louis Menard at the
site of the Hilton hotel - Tpera Hanronanua reopusnuna konpepennus (10 r. IpyxectBo
Ha reodusuiure B bbarapus) u ['eonoxka xonpepenuus (75 r. BIJ), (11-13.10.2000),
209-210.
Abstract: The present investigation has been aimed at the determination of the deformation
behavour of the soil base under the effect of the designed building structure. The depth of the
foundation was at the altitude 551 m a.s.1,, i.e. about 5 m below tre contemporary terrain surface.
The tests were performed using a pressuremeter Louis Menard - type GA with a B X sound in
specially drilled boreholes to the depth of up to 12 m bellow the bottom of the excavation. The
analysis of the performed in situ tests at the Hilton Hotel site, the relatively deep groundwater
table and the historical data about the behaviour of big buildings during previous earthquakes in
the same region provide grounds to conclude that no big and irregular subsidence of the soil base,

deformation or cracking of the structure could be expected.
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Pe3tome: Hactosmoro mpoyduBaHe € TPOBEASHO C Ied OmpeneisHe Ha AeGopMarroHHOTO
MOBE/ICHUE Ha 3eMHATa OCHOBA MMOJ JEHCTBHME HA MpOEKTHpaHaTa crpaaa. /[wiOounHata Ha
dbynaupane e Ha kota 551,0 M, T.e. 0K0OJI0 5 M 1MOJT ChbBpEMEHHUS TepeH. TecToBeTe ca MpoBeIeHU
¢ momoiInra Ha npecuomeTsp Jlyn Menap - Tun GA cbe 3081 BX B criennaaHo mpoOUTH COHTaKU
Ha ABJI004YMHA 10 12 M o1l HAa ABHOTO HA M3KOMA. AHATH3BT HA U3BBPIICHUTE Ha MICTO TECTORBE,
CPaBHHUTEIHO JBJIOOKUTE MOA3EMHU BOJIU U NCTOPUUYECKUTE JaHHU 32 IMOBEACHUETO HA TOJIEMHUTE
Crpajii 1O BpeMe Ha MPEAMIIHU 3eMETPECEHUs B ChILIUS PaiioH JaBaT OCHOBAHME 3a M3BOJA, Y€
HSMa OCHOBaHHME Ja C€ OdYakBa TOJIIMO U HEPAaBHOMEPHO CJsraHe Ha 3eMHAaTa OCHOBA,

nedopmManus UM HalyKBaHe Ha KOHCTPYKIIMSTA Ha Crpajara.

31. ®panros, I'. 2001. IIporHo3HO palioHMpaHE Ha CTpaHaTa IO CTENEH Ha CBJIAYMILHA

omacHocT. - Hayuna cecust BCY’2001, Codus, 85-92.

Abstract: Distribution, geology, geomorphology, dimensions and influence of the main
destabilizing factors for occurrence and activation of 160 large landslides have been
analised. Two groups of criteria for prognostic landslide hazard zoning of the teritory
have been proposed. The first one includes contemporary statement of geological
environment, and the second group criteria reflect some dependances in occurrence of
large landslides, influence of destabilizing factors and consequences. A prognostic

landslide hazard map of the country is composed.

Pe3rome: PasnpocTpaHeHUETO, T€OJIOKKUTE U TeOMOP(OJOKKUTE YCIOBHUSA, pasMEpU U
BJIMSIHHUETO HAa OCHOBHUTE HGCT36HHH3HanIH @aKTOpH 3a Bb3HUKBAHC U aKTUBHPAHC Ha
160 romemu cBiIauunia ca aHAJIU3UPAHU. [[Be rpynu OT KPUTEPUU 3a MPOTHO3HO 30HUPAHE
10 CBJIAYUIIHA ONACHOCT HAa TEPUTOPHUATA HA CTpaHaTa ca npeioxkeHu. [IspBaTa BkiItouBa
ChbBPEMEHHOTO ChCTOSHUE HA I'E0JI0KKaTa Cpejia, a BTOpaTa oTpa3siBa HIKOU 3aBUCHUMOCTH
B IIOsIBAaTa Ha TOJIEMH CBJlayullla, BJIWUAHHUECTO Ha I[GCTa6I/IJ'II/ISI/IpaHII/ITC (I)aKTOPI/I u
nociuencTBusATa OT TAX. IIporHosHa kapTa mo cBiIadyMIHA ONACHOCT Ha CTpaHaTa ¢

CbCTaBCHA.

32. Matova M., G. Frangov. 2001. Gravitational and Earthquake-Induced Phenomena in the
Region of the Historical Monument “The Horseman of Madara” (NE Bulgaria). Project
No 425 Landslide Risk Mitigation and Protection of of Cultural and Natural Heritage.
Proc. of UNESCO/IGCP Symposium 15-19.1.2001, Tokyo, Japan, p. 67-83.

Abstract: The Madara reserve area (Neolithic-21" century A.D.) includes numerous historical

monuments. One of them is The Horseman of Madara (9" century A.D.), a monument with a great

importance for the Bulgarian State. The monument is among the protected by UNESCO site of the
world. The Horseman of Madara represents a rock bas-relief and a petroglyphs. It is carved on a
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calcareous sandstone outcropped along the vertical slope of the Madara Plateau. The sediments
are eroded, fractured and faulted. The rock slope is unstable. The local and regional seismic
activity provokes supplementary destabilization and deformation of the rock with the cited
monument. Numerous gravitational and several earthquake-induced rockfalls and landslides were
developed. A part of the contemporary deformation is estimated by the monitoring extensometer's
measurements. The measurements are showing considerable local movements caused mainly by
the 1999 Izmit earthquake (M=7.4).

Pe3iome: PesepBarsT Manapa (21-Bu Bek mpeau H.e.) BKJIIOYBA MHOXKECTBO HCTOPUYECKU
nameTHUIM. Enus ot Tax € Manapcku KOHHUK (9 BEK OT H.€.), IaMETHHUK C rojsiIMO 3Hau€HUE 3a
Oparapckara abpkaBa. [lametHukbsT e cpen 3amurtenure or FOHECKO wmecta mo cBera.
ManapckusT KOHHUK TpeACTaBiIsABa CKayeH Oaperned U ckaaHu pucyHkd. Toil € n3npibaH BbpXY
BapOBMKOB IIICBYHMK pPAa3KpHUBAll C€ IO BEPTUKAIHMSA CKIOH Ha MagapckoTo IUIaTo.
CeauMeHTHTE ca epo3Wpalii, HallyKaHW W pazaoMeHH. CKalHUAT CKIOH € B HEYCTOMYMBO
CbCTOSIHHE. MeCTHaTa ¥ pEeTrMOHAJHA CEeM3MHYHA AaKTHBHOCT MPOBOKHpA JOIBIHUTEIIHA
necradbunm3anys U aedopmanys Ha CKaTHUS OTKOC. [IposiBeHM ca MHOXKECTBO IPaBUTAIIHOHHH U
HSIKOJIKO 3€METPBCHO TpEAM3BUKAHH CPYTHINA U CBiayniia. Yact oT chBpeMeHHarta aedopmarus
ce OLICHsBA Ype3 U3MEepBaHEe Ha HAOJI0JaTeIHU eKCTeH30MeTpU. M3MepBanusTa oka3Bar, ye rnpes
MOCJIeTHUTE TOAMHU Hal-3HAUYUTETHUTE IBUKEHUS ca IPUYMHEHHU OT VI3MUTCKOTO 3eMeTpeceHne
ot 1999 1. M =7.4).

33. Bruchev, Il., G. Frangov, R. Varbanov, P. Ivanov. 2001. Geological Hazards In The
Western Periphery Of The Rhodope Region. Geol. Balc., 31, 1-2, 67-79.
Abstract: The destructive geological processes in the Rhodopes region are typical for the territory
of complex tectonic structure - horsts, grabens, fault zones, active neotectonic movements,
mountainous relief and diverse engineering-geological conditions. The dominating role in the
structure of the geological hazards belongs to the earthquakes, the slope processes (landslides,
rock falls, screes, avalanches, creep) and to groups of phenomena related with urbanization, mine
workings, hydrotechnical constructions. These are artificially provoked landslides in coal basins,
dangerous gases in underground mines, rock shocks and sudden water currents in tunnels, pollu-
tion of water and soil by industrial waste, tailing ponds and dump-hills. All these numerous
natural and man- made processes exert negative impact on the population, infrastructure and the
environment, hampering the sustainable development of the area. Prevention and protection

measures are necessary for decreasing the consequences of the geological hazards.

AHoTanms: Pa3pylmuTenHuTe reoloKKu npouecu B Pojonure ca XapakTepHHU 3a TEPUTOPUS ChC
CIIO)KHA TEKTOHCKAa CTPYKTypa - XOpCTOBE, rpaOeHHu, pa3jIOMHHU 30HH, aKTUBHH HEOTEKTOHCKHU
JBUKEHMSI, TUIAHUHCKU pened M pasHOOOpa3HM HH)KEHEPHO-TEONOXKKU yciioBus. JloMuHupaiia

poJit B CTPYKTYypaTa Ha T'COJIOKKUTC OINMACHOCTU NMPHHAIJIC)KHU Ha 3EMETPCCCHUATA, CKIIOHOBUTC
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npoLecH (CBIaduila, KAMEHONaAH, CUIIEH, JIABUHM, IIBJI3EHE) U Ha IpynaTa sBJICHUS, CBbP3aHU C
ypOaHu3anusaTa, MUHHUTE H3Pa0OTKU, XHIPOTEXHHUUECKUTE ChOPHKEHHUS. ToBa ca M3KYCTBEHO
MIPOBOKUPAHHU CBJAuulla B KaMEHOBBIVIEHW OaceilHM, OMacHU ra3oBe B IOJ3EMHU PYIHUIIH,
CKAJIHW yJapyu WU BHE3allHW BOJOIPUTOLM B TYHEIHW, 3aMbpCABAHE HA BOJMTE M MOYBUTE OT
MPOMHIIUICHU OTIAbILM, XBOCTOXPAHWIHMILA U HACUNUIIA. BCHYKU Te3M MHOTOOPOWHU NPUPOIHU
U aHTPONIOIEHHU MPOLIECH OKa3BaT OTPULIATENIHO BB3ACUCTBUE BBPXY HACEICHHUETO,
uH(ppacTpykTypaTa U OKOJIHATa Cpela, BB3MPENATCTBAT YCTOMYMBOTO pPa3BUTHE Ha pailoHa.

HeO6XO,Z[I/IMI/I ca MCPKHU 3a HaMaJIsIBAaHC U IIPEBCHIUA HA IMMOCICAUINTE HAa I'COJIOKKHUTE OIAaCHOCTH.

34. Bruchev, Il., G. Frangov, Y. Yanev. 2001. Landslides in the Dzhebel Region. Geol. Balc.,
31, 1-2, 96-98.

Abstract: A chain of reciprocally connected destructive geological processes - weathering,
erosion, landslides, rock falls and mudflows is developed to a highest degree in the Eastern
Rhodope Mountains. The landslide "Schoupe- nata planina™ ("Broken mountain™) near the town of
Dzhebel is a remarkable natural phenomenon, that has occurred first about 100 years ago, and was
named by local citizens. A powerful mudflow caused the death of ten soldiers in the valley of the
river Vurbitsa. This is only a part of the chain of catastrophic events in the region that put it in the
category of a territory with high degree of geological hazards. That assertion is confirmed by large
landslides that arose at the beginning of 2001 in the Dzhebel municipality and in the region around
the villages of Oustren, Chakartsi, General Geshevo and Benkovski.

Pe3rome: BepHra OT B3aUMHO CBBbP3aHU PA3PYHIUTCIIHU I'COJIOKKU IMPOLECU - U3BETPAHE, €pO3Ud,
CBJIavuUIlla, KAMCHOIIAAW U KaJIHU PCKU € pa3sBUTa O0 Haii-BHCOKaTa cTerieH B M3TouHuTE PO,Z[OHI/I.
Ceiaunmiero B 6mmsoct a0 rpan xeden e 3abenexuTesieH TPUPOJeH (PEHOMEH, KOHWTO ce €
nosiBuI nipean okosio 100 rogvHu M € HapedeH OT MecTHUTe kutenu 'CuyneHaTa IjlaHuHA'.
MOH_IGH KaJICH NOTOK IMPUYUHU CMBPTTA HA ACCET BOfIHPII.IPI B JOJIMHATA Ha pCKa B’bp6I/ILIa. ToBa e
CaMO YacCT OT BE€purara Ha KaTaCTpoq)aHHH cr0uTHS B peruoHa, KOUTO I'o IOCTABAT B KAaTCropusTa
Ha TCPUTOPUA C BUCOKA CTCIICH HA I'COJIOKKUTC OIMaCHOCTH. ToBa TBBPACHUEC CC ITOTBBPIKAAaBa OT
TOJIEMUTE CBJIAYMIIA, KOUTO Bh3HMKHAxa B Haudanoto Ha 2001 r. B oOmmHa [[)xeben u B paiioHa

okoJIo cenara YcrpeH, Yakbpuu, I'enepan I'emeBo u beHKOBCKH.

35.  Avramova-Tacheva, E., G. Frangov. 2002. About the relation between active tectonics and
gravitational phenomena in the territory of Bulgaria. Studi Geologici Camerti, Proc. of
Workshop COST-Action 625, Univ. of Camerino, Italy, 9-14.

Abstract: The relation between earthquakes and gravitational deformations is more often direct

and clearly expressed, beiyng simultaneous or delayed. The spatial distribution of the gravitational

seismogenic phenomena and deformations follows the peculiarities of the morphotectonic struc-
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tures: in the area of the Danubian plain they have strip-like distribution on the right slopes of the
rivers and along the periphery of the plateaux; in the mountains these phenomena have a mosaic
distribution with greater frequency in gorge valleys, on steep and high slopes. The largest land-
slide areas in Bulgaria are close connected with the local seismic sources, or the movements along
active fault zones. Monitoring of slope processes in such regions could be used as an indicator for
recent tectonic activity in addition to measurements of displacements along the fault structure.
Pe3ome: Bpb3kara Mexay 3eMETpEeCeHHMSATa W TpPaBUTAMOHHU JAePOpMAlMH € I0-YECTO
JUPEKTHO M SICHO H3pa3eHO, OWJICHKH €IHOBPEMEHHO WM 3a0aBeHo. [IpocTpaHCTBEHOTO
pasopCACsICHUC Ha TI'paBUTAOUOHHUTC CCU3MOICHHU SBJICHHUA U He(l)OpMaI_[I/II/I cjaeaBa
0COOCHOCTUTE HA MOP(OTEKTOHCKUTE CTPYKTYpH: B pailoHa Ha [[yHaBckaTa paBHHHA T€ UMaT
HUBUYHO Pa3npCaAcICHUC 110 JCCHUTEC CKJIOHOBE HAa PECKHUTEC U II0 HepI/I(l)CpI/ISITa Ha Iu1arara, B
IUIAHWUHUTEC TC3U ABJICHUA UMAT MO34aCYHO Ppa3IpPCACICHHUC C IIO-T0JIIMa 4€CTOTAa B IIPOJIOMHUTC
JIOJIMHY, TI0 CTPBMHUTE M BUCOKM CKJIIOHOBE. Hali-ronemure cBIIauuiliHU pailoHu B bbiarapus
ca TACHO CBBpP3aHW C MECTHUTC CCU3MHUYHHU HU3TOUHHLIMW, WA JABUKCHHATA 110 AKTHBHU
Pa3JIOMHHU 30HH. MOHI/ITOpI/IHF’bT Ha CKIIOHOBHUTC IIpOLECCH B TE3M PETrMOHHM MOXKE Ja CC
H3I10JI3Ba KaTO MHAUKATOP 3a TCKTOHCKAaTa dKTHBHOCT B AOIIBJIHCHUC KbM HU3MCPBAHUATA HaA

IIPEMECTBAHUATA 110 PA3JIOMHU CTPYKTYpPH.

36. Hamova, M., G. Frangov, A. Mihaylov. 2002. Stabilization of the Entrance Hall of a
Cave in the Stara Planina Mountain — Proc. 12 Dan.-Eur. Conf., Passau, 73-76.

\BSTRACT: The Dushnika cave is located in the western part of the Stara Planina Mountain. Lime-
nes and dolomites create the terrain. There is a karst spring in the cave with periodically varying
uir_qle that feeds the river flowing nearby. Two of the four entrances of the cave lead to a large en-
nce hall situated under a road passing above it. The road is a connection between the little village of
“and the administrative center of Svoge. Various natural and anthropogenic factors have led to
cracking and partial breakdown of the rock massif over the entrance hall. A sudden displacement of the

6@_!,‘.Which are in unstable equilibrium, would lead to subsidence and disruption of the road, destruc-
f 'bj: a natural phenomenon such as the entrance hall of the cave and to an ecological catastrophe in
i the area. For this reason it was necessary to perform urgent preliminary research, design and imple-
ymentation of stabilizing activities. Concrete seals, columns, transverse struts, drainage and rock fill

L

) ':' " ;dpﬁlied Jor this purpose. The strengthening works were executed without stopping the road traffic.
RS

S SR

Pe3iome: Ilemepara [{ymnuka e pasmnonoxeHa B 3anagHaTa yact Ha Ctapa miaHuHa. TepeHbT €

"

U3rpajieH OT BapOBHUIM U JOJIOMUTH. KapcToB M3BOp ¢ MPOMEHIUB 1€OMT U3BUpPA OT Ieuiepara u
MOJIXpaHBa peKaTa MpoTuyamia Habiu3o. J[Ba oT yeTupuTe BXoJa Ha remiepara BOJAT KbM rojsma
3aja, YMHTO TaBaH € PA3MOJIOKEH I10J] aBTOMOOMIIEH ITBT. TO3M BT CBBP3BAa MAJIKOTO cello bpese ¢
aJIMMHHUCTpaTUBHUS LeHTHhp CBore. Pa3nuyHu npupoaHU U TEXHOTEHHU (akTOpU ca 00yCIOBUIH
HaIYKBAaHETO U OOpYIIIBAaHETO Ha CKAaJHMS MAacHB HaJ 3ajlaTa. BHe3anHo pa3MecTBaHe Ha CKAJTHUTE
0JI0KOBE, KOMTO ca B HECTAaOMJIHO CHCTOSIHME OM MpeIu3BUKAlIO pas3pyllaBaHe Ha TaBaHa Ha
nelepara, MpeKbCBaHE Ha MBTSA U €KOJOTMYHa KatacTpoda B paiiona. [lo Ta3um mpuumHa Oere

M3IBJIHEHO aBAPUKHO MTPOYYBAHE, IPOCKTUPAHE U U3IIBIHEHNE HA YKPEUTEIHN KOHCTPYKIMH. Te
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BKJIIOYBAT OETOHOBM IUIOMOM 3a CTa0WIM3MpaHEe Ha HEYCTOMYMBU CKaJHM OJIOKOBE,
CTOMaHOOETOHHA KOHCTPYKIUS OT KOJIOHM M Pa3mbHKH, APEHAX M 3acKajsiBaHe. YKPENUTEIHUTE

pa6OTI/I 0s1Xa U3MBJIHEHH 0€3 IMPEKbCBAHE HA ABUXKCHUECTO 110 IIBTA.

37. ®panros, I'., P. Bepbanos, 1. JlesHos, 1. Bemuuos. 2002. PaGorHa xumoresa 3a
MexaHu3Mma Ha cpiauunie “Ezepumie”, O6mmua Cpore. — Jloki. Ha KOH}. ¢ MEXIyHap.

yuactue, BCY “JI. Kapasenos”, T. II, 53-59.

Abstract: The landslide "Ezerishte™ is situated on the right side of the river hear, NE from the
town of Svoge. Due to the activation of the landslide in the past the river was bar raged and the
small village was destroyed. Recently some indications of slope instability were established. In the
paper the preliminaiy results of field and laboratory investigations and tentative hypotesis of the
landslide mechanism are presented Geodetical bench marks were install on the terrain for

measurement of landslide movements.

Pe3rome: Crrnauniero "E3epunie” ce Hamupa OT JscHaTa cTpaHa Ha peka Mckbp, ceBepon3TouHO
ot rpax Csore. [lopanu akTuBHpaHe Ha CBIAYMILIETO B MUHAJIOTO pekaTa € Ouia mperpajeHa u
MAJIKOTO ceJlo € Omito paspymeHo. Hackopo 0sxa ycTaHOBEHH HSKOM MHAMKAIIWY 332 HECTAOMIHOCT
Ha CBJIQYUIIHUS CKJIOH. B crarusara ce mpeacTaBsT MpPeIBAPUTEIHU PE3YJITAaTH OT TOJIEBH U
nabopaTopHH U3CIEIBaHUA M TNpeIBapUTEeNHA XHUIIOTE3a Ha MEXaHW3Ma 3a CBIAYUIIETO.

I'eone3nunu perecpu Ca MHCTAJIIMPAaHU Ha TCPCHA 3a U3BMECPBAHEC HA CBJIAYHUIINHUTE IBHIKCHUA.

38.  bpyues, Ui, P. Bepbanos, I'. ®@panros, [1n. sanos, b. bepos. 2002. TomeMu akTHBHU
ceinaunnia B benrapus. — Ci. [Ipo6iemu Ha reorpadusta, C., BAH, ku. 1-2, 70-80.

ClOXHHAST re0Oro-TEKTOHCKH CTPOEX H Pa3HOOOpasHuTe reoMOpPONOKKHA YCIOBHS HA TEPH-
TopEATa Ha BRIrapHs mpenonpeneNsT Bb3HHKBAHETO HA PA3JIMYHM N0 00XBAT H MEXaHUIBM CBIAYH~
ma. TEXEOTO pasnpOCTPaHEHHE € HEPABHOMEPHO HAa TEPHTOPHATA HA CTPAHATA M BB BPEMETO. YC-
TAaHOBSABAT CE paiiOHM C BUCOKA KOHIECHTPALMA HA FOJICMH aKTHBHH CBJIaYHINA IPE3 NOCIEIHUTE Jece-
tunerus. Tosa ca Jlynasckxoro ¥ Ceseproro Yeprnomopcko xpaibpexune, Usrounure Pononw, sr-
nriawTe Gaceiny, pa3spabOTBaHK IO OTKPHT HAYHH, PEYHONONMHHHTE CKIOHOBE Ha pexure CTpyma,.
Mecta, Kamuns, Apaa, Brya, Yenenapcka u ap. Pasrnenanu ca OCHOBHATE 3aKOHOMEPHOCTH Ha Bh3-
HHKBaHE H AKTHBHIHPAHE HA FOJIEMH CBIAaYMINa B Te3H paiony. IIpeiaraT ce Mepky 32 HamausBaHe
Ha CBJIAYHIIHATZ ODACHOCT B c'rpaaara ¥ TIOBHIIABAaHE HA ecbemnnoma Ha IPOTHBOCBJIAYMIIHATA
IeiHOCT. ,

39. Yaneva M., B. Berov, G. Frangov. 2002. Evolution of Sofia Basin during Neogene. -
Geologica Balcanica, 32, 2-4, 135-138.

Abstract: Three stages of the basin evolution were determined in Sofia Basin on the basis of

sedimento- logical and engineering-geological studies — an alluvial stage when braided and

meandering river systems with local swamping developed (Late Meotian-Early Pontian); a
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lacustrine stage characteristic with the development of a large hydrologically opened lake (Middle
and Late Pontian); and the last alluvial stage with the development of braided and meandering
river systems with local swamping, again (Dacian-Romanian). The lateral and temporal
distribution of the sediments deposited during distinct stages reflects on the engineering-geo-
logical zonation of the treated area. The physical-mechanical properties of the deposits of the
subsurface zone vary in wide ranges due to their mineralogical, grain-size composition, water
content, type of structural bonds and degree of compaction. The results of the present study could
be useful for the urban planning and development of the Sofia City as well as for antiseismic

construction in all over the basin.

Pe3ome: Tpu erama ca ompeneneHu B eomionusta Ha Coduiickus OaceiiH BB3 OCHOBa Ha
CEIMMEHTOJIOKKH U MHKEHEPHO-TEOJIOKKH MPOYYBAHUS - aJyBUAJIEH €Tall, KOraTo KPUBOJIUYEIU
pPEUHH CHCTEMH C MECTHATa 3a0jaTsBaHe ca pa3BUTH (FOPEH MEOT-IOJIEH IOHT); €3epeH eTam
XapaKTepeH € Pa3BUTHETO HA TOJISIMO XMJIPOJIOKKU OTBOPEHO €3€pO (CpPEeleH U TOpeH IOHT); U
MOCJIC/ICH alyBUAJCH €Tal C pPa3BUTHETO HA MEAHJPHUpAIId PEYHH CUCTEMHU C MECTHHU
3a0narsBaHusi, OTHOBO (Aak-pyman). CTpaHHYHOTO U BPEMEBO Pa3lpPOCTPaHEHHE Ha YTaMKUTE,
OTJIOKEHU IO BpPEME Ha PazNIMYHM €Talld ce OTpa3siBa Ha MH)KEHEPHO-TEOJIOKKOTO 30HHpaHEe Ha
TpETUpaHaTa TCPUTOPHUS. Du3uKko-MEeXaHUYHUTE CBOMCTBA HAa IIOYBUTE Bapupar B HIUPOKHU
rpanvny, mnopaad pasjmyudaTra B TCEXHUA MHHCPAIOKKH W 3bPHOMCTPHUYCH CbCTaB, BOJIHO
CbAbpKaHUEC, BHUJAd Ha CTPYKTYPHUTC BPB3KHM M CTCIICH Ha YIUIBTHABAHC. PC3y.]ITaTI/ITe oT
HACTOAIIOTO M3CIeABaHEe MOrar Ja ObJaT IMOJIE3HH 3a TPAACKO IUIAHUPAaHE U pa3BUTHE HA Tp.

CO(i)I/IH, KaKTO 1 3a MIPOTHUBO3CMETPBHCHOTO CTPOUTCIICTBOTO B LCIINA paﬁOH.

40. ®panros I'., M. Xamosa. 2003. YkpenBaHe Ha CBIaYMILEH TEPEH B paifoHa Ha rp. baHks.

- Twelfth International Symposium “ECOLOGY 2003” vol. II. 101-106.

Abstract Many shallow landslides affect the region around the town of Bankia. One of them is
appeared close, to the gas pipeline. The aim of this investigation is to determine the depth of active
landslide, the degree of slope stability, the adequate phisico-mechanical properties of soil strata,
the influence of destabilizing factors. These goals are reached by field survey and laboratory tests
of soil samples. The stability analyses are made by license software SLOPE W. The stabilization
project for this slope includes rocky counterfort situated at the foot of the slope and surface
draining ditch. This approach of landslide strengthening allows normal gas pipeline use without
interruption.

Key words: landslide survey, landslide stabilization, risk gas pipeline.
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Pe3rome: MHOTO NIUTKHU CBJIAYHUINA 3acsAraT peruoHa OkKojo rpaja bauks. Enun ot 1ax ce
NposiBM B ONM30CT W 3acTpalld IeNocTTa Ha razompoBojaa lBansune-banks. Ilenra Ha
TOBa MPOYUYBaHE € Jla ce OmpeJeNsaT IbJI00UYMHATa HAa aKTUBHOTO CBJIAYHIIlE, CTEIIEHTa Ha
CTaOUIIHOCT Ha CKJIOHA, aJeKBAaTHU (PU3UKO-MEXaHUYHH CBOICTBA HA MOYBEHUTE CJIOEBE,
BIMSHUETO Ha JecTtabunmsupamure (aktopu. Te3um Lenu ce MOCTUraT Ype3 TePEeHHH
NpOy4YBaHUS U JIabOpaTOPHU M3CJIEABAHUS HA MOYBEHH NMPOOU. AHAIM3UTE 3a CKIOHOBA
YCTOWYMBOCT ca HampaBeHu ¢ JuneHsupan copryep SLOPE W. IlpoektpT 3a
cTabunu3anus 3a TO3M CKJIOH BKJIIOYBA CKalieH KOHTpadopc pa3moioKeH B MOJHOKHUETO
Ha CKJIOHAa U OTBOJHSIBAHE C NOBBPXHOCTHA KaHaBKaTa. To3M MOJAXOJ Ha CBJIAYUIIHO

YKPCIIBAHC MMO3BOJIIBAa HOPMAJIHO HU3MOJ3BAHC HA Ia30IIpoOBOaa oe3 MNpCKbCBAHE.

41. Ho6pes, H., P. I'naBueBa, I'. ®panros, Ct. [llanos. 2003. HaGnronenus Ha pa3noMHU
newkenus B KO3 bearapus u BiusiHUE Ha JIOKaJIHATa cen3MUYHOCT. - B: COOpHUK MOKIaau
or Hammonamna ©ay4dHo-mipakTHyecka KoHpepeHius “TIpeBaHTHBHU JeHHOCTH 3a
OorpaHMYaBaHE W HaMaJsiBaHE Ha IMOCIEJCTBUATA OT 3eMeTpeceHust U cBiuaunia’ Codus,

10.12.2003 r., 75-87.

Abstract: The observation of active fault movements in SW Bulgaria has been performed since
1982. Mechanical-optical extensometers with accuracy of 0.01mm have been use J. After 21 years
monitoring along the Kroupnik fault we established sinistral movements with total displacements
of 41.16 mm for the whole period and 34.54 mm thrusting. Along the Strouma fault zone, the
regular observation shows lower rates of displacements. Activation of the movements is available
after 1996. Sharp displacements and variable trends are established. These changes were analysed
basing on the local seismicity data during the last two vears. New extensometer for fault

movement observation was mounted in a fault structure belonging to the Strouma fault zone.

Pe3rome: HabmroieHue Ha akTUBHM JABM)KEHUS 1O pa3ioMu € u3BbpiieHo B O3 bwarapus ot 1982
r. MexaHn4YHO-ONTUYHHU eKCTeH30MeTpH ¢ TouyHOCT OT 0,01 mm ca uznomsBanu. Cnex 21 rogunu
MOHUTOPHUHT N0 KpymHUILIKYS pa3ioM HHE YCTAHOBHUXME JIIBO OTCEJHH JBHMKEHHUS C OOLIM Ipe-
MecTBaHus - 41.16 mm 3a nenus nepuoa u 34.54 mm HaBnaunu mnpemectBanus. [lo Ctpymckara
pa3joMHa 30Ha PEIOBHUTE HAONIO/EHUS TOKa3BaT IMO-HUCKU CKOPOCTH Ha IPEMECTBAHMSITA.
AKTHBUpaHE Ha JABWKECHUSATA ca yCTaHOBEHM ciefl 1996 r. kaTo ca yCTaHOBEHU PE3KHU MPEMECT-
BaHHSA U NPOMEHJMBU TEHACHUMU. Te3n M3MEHEeHHs ca aHalu3upaHU Oa3upailku ce Ha JIaHHU
MeCTHaTa CEM3MUYHOCT Ipe3 MocienHuTe aBe roanHu. HoB ekcTeH3oMeTwhp 3a HalOoJeHHe Ha

ABWXKXCHUATA € MOHTHPAH B PAa3JIOMH, ITPUHAJICIKAIIl KbM CTPYMCKaTa pa3jioMHa 30Ha.
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42. XamoBa, M., A. Muxaiinos, I'. ®panros. 2003. KosnuecTBEHHM XapaKTEPUCTUKH Ha
ceimaunnie “Ezepume”, rp. CBore. - B: COopuuk mokmaaum ot HamumoHanHa HaydyHO-
npakTuuecka koHpepeHus “IIpeBaHTUBHU AEHWHOCTH 3a OrpaHMYaBaHE M HaMaJsIBAaHE Ha
MOCJIeICTBHATA OT 3eMeTpeceHus u ciauunmia” Codwus, 10.12.2003 ., 213-216.
Abstract: The paper presents the results from the Ezerishte landslide survey, Svoge town, basic
parameters, including: the area, the depth, the length, the volume of landslide and the speed of
deformation. The potential consequences within dangerous perimeter of the landslide are
estimated. On the basis of obtained results and a profound analysis the class, the series and the

category of the landslide are determined.

Pe3tome: Crarusita mpejcraBsi pe3ysTaTUTe OT NPOYYBaHETO Ha cBiauuine E3epuie, rpaj
CBore, OCHOBHUTE INapaMeTpH, BKIIOYUTEIHO: paiioHa, IbJIOOYMHATA, Ab/DKMHATA, oOeMa Ha
CBJIIAYMIIETO M CKOopocTTa Ha jaedopmarus. OIEHEHHW ca TOTEHIMAJIHHUTE IOCICACTBUS B
paMKHTE Ha OINAceH IMEepPUMEThP B oOcera Ha CBJIAYMINETO. Bb3 OCHOBA Ha IOJyYCHUTE

PE3YITATU U TCXHUA aHAJIU3 Ca OIMPCACIICHU KJIaca, oOxBaTa u KaTeropusiaTa Ha CBJIAYUIICTO.

43. M. XamoBa, I'. ®panros, A. Muxaiinos. 2003. IlpeBaHTUBHH MeponpUsITHUS 3a
orpaHuWYaBaHE Ha MOCIEACTBUATA OT aKTHUBU3aIMATa Ha cBiayuiie “E3epurie”, rp. Cpore -
B: COopuuk noknaau ot HanmonanHna HaydHo-nipakTuuecka koHepenus “IIpeBaHTruBHI
JNEMHOCTH 3a OrpaHMyYaBaHE M HaMalsBaHE Ha TIOCJIEICTBUATA OT 3EMETPECEHHs] U

cenaunma” Codus, 10.12.2003 r., 217-223.

Abstract: The paper presents the results from the Ezerishte landslide survey, Svoge town, basic
parameters, including: the area, the depth, the length, the volume of landslide and the speed of
deformation. The potential consequences within dangerous perimeter of the landslide are
estimated. On the basis of obtained results and a profound analysis the class, the series and the

category of the landslide are determined.

Pe3rome: CratusitTa mpencraBsi pe3yiTaTHTe OT NMPOYYBAHETO Ha cBiauuile Esepuie, rpajg
CBore, OCHOBHHUTE MapaMeTpH, BKIIOUUTEIHO: paiioHa, ABJIOOYMHATA, TBHJDKUHATA, 00eMa Ha
CBIAQYMINETO M CKOpocTTa Ha nedopmarus. OleHeHH ca TMOTEHIUMATHUTE TOCIEACTBUS B
paMKuTE Ha OMaceH MEepUMEThp B o0cera Ha CBIA4YMINETO. Bb3 OCHOBa Ha MOIYyYEHUTE

PE3YITAaTU U TCXHUA aHAIU3 Ca OIPCACIICHU KJIaca, oOxBaTa u KaTCeropusdaTa Ha CBJIAUYUIICTO.
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44, Dobrev, N., G. Frangov, G. Drakatos. 2004. Monitoring of active faults along the

Strouma fault zone, SW Bulgaria. 5th Int. Symp. on East. Mediterranean Geology,
Thessaloniki, 14-20.04.2004, extended abtract.

Abstract: The Strouma fault zone follows a general direction of 150-170°. It extends from the
Chalkidiki Peninsula to the SW parts of Serbia. It is highly expressed in SW Bulgana especially at
the 20 km long Kresna gorge. A number of parallel faults compose this zone. This fault zone is
about 10 km wide. During the Neotectonic stage, the realized movement along Slrouma fault is
estimated as 1600 m. Geodetic observations show variable rates of vertical movement along the
Strouma Valley between the town of Simitli and Gara Yavorov. Slickenskle analysis show also
variable results from different tectonic stess fields during the geological periods. The predominant
part of them reveals dextral movement as well trust of East block .lr to the present, the problem
with the recent activity of Strouma fault zone has been not clarified it. It is assumed that the whole
area is uplifting. It is an irregular uplifting characterized by uplifting of western part with 2-3 mm
per year, and the eastern one - with 1-2 mm per year. For this reason, the purpose of our study is to
defect real rates of fault movements along the Strouma fault zone. We studied fault structures
along the Kresna gorge. After analyses we selected the most appropriate site for installation of

monitoring device, which has possibilities to detect the fault movements.

Pesrome: Pasnomna 3ona Ctpyma cnensa obma mocoka Ha 150-170°. Tst ce mpoctupa ot
Xankugukn kbM CwpOus. Tga e cunmHO u3paseHa B roro3ananHabbiarapust ocobeno B 20-
KuiiomerpoBara 30Ha Ha KpecHeHckoTo neduiie. Ta3u 30Ha ce ChbCTOM OT MHOXKECTBO IMapaJICITHU
pasnomu. Ta3u 30Ha e mupoka okoso 10 km. [To Bpeme Ha HeoTekTOHCKUS eTarl, peaau3upanoTo
newkenue mo CTpyMckaTa pa3jioMHa 30Ha ce oreHsBa Ha 1600 m. ['eoge3nyecku HaOIIOICHUS
IMOKa3BaT MPOMCHJIMBH CKOPOCTU Ha BEPTHUKAITHO ABUKCHHC I10 IMPOTCIKCHUEC HA JOJIMHATA HAa PCKa
Crpyma mexay rpag Cumutiu u rapa SIBopoB. AHaju3 Ha TEKTOHCKHUTE LIPUXM CHILIO TakKa
MOKa3BaT MPOMEHJIMBU PE3YJITAaTH OT Pa3IMYHU OOJIACTH TEKTOHHMK HAlpe)KeHHs 10 BpeMe Ha
reoJiokkuTe mnepuonu. llpeoOmanaBamaTa 4acT OT TSAX pa3KpuBa ISICHO-OTCETHO IBH)KEHUE,
KaKTo W HaBiau4aHe Ha V3Tounus 6510k J[o HacTOSAIIMS MOMEHT, MPOOJIEMBT C ChC ChBPEMEHHATA
akTUBHOCT Ha CTpyMcKara 30Ha e 6uia uzscHeHa. Ilpeamnonara ce, 4e 1enusT paiioH ce u3aura.
ToBa e HepaBHOMEpPHO M3/IMTaHE Ha 3aMajgHaTa 4acT ¢ 2-3 MM Ha FOJMHa, a U3TOYHaTa - ¢ 1- 2 MM
Ha romuHa. [lopamm Ta3w mpuYMHA, [EITa HA HAIIETO NPOYYBAHE € Ja OMpEeNeNd peallHuTe
nerkeHns no CTpyMckaTa pasziaomHa 30Ha. [Ipoyunxme pa3noMHM CTPYKTYpH IO IPOTEXKEHUE Ha
Kpecnenckoro nepune. Cien aHamusu cMme n30paiay Hal-MOAXOAAIIOTO MSCTO 33 MOHTaX Ha
MOHUTOPUHI'OBO YCTPOWCTBO, KOETO MMa BB3MOXKHOCTH 3a YCTaHOBSBAaHE HAa JBM)KEHUATA IO

pasioma.
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45. @panroB I'., M. XamoBa. 2004. ExonorndeH u e(eKTUBEH METON 3a YKpENBaHE Ha

cBiayniia.- ['on. Ha TexHuueckusi yHuBepcuTeT BbB BapHa, 459-465.

Peatome. YKpENBaHeTO Ha CBJIAYHIA C KOHTPA)OPCH OT ECTECTBEH CKaleH
MaTepHan € NpUPOAOCHOOPa3eH HAYHH 3a IHKBHAMPAHE NOCNEACTBHATA OT
CBNHYAHETO Ha TepeHa. TO3H HaYMH e uenechobpaseH NpH yKpenBaHe Ha
IOBTHH OTKOCH, 0COGEHO aKo NPEOTKOCHPAHHA TEPEH Ce 3aTPEBH H 3a/IECH C
NOAXOAALIA PACTHTENHOCT.

HacTosmusT RoKIa) TpeTupa yKpensaHeTo Ha cenaunmero Ha oeT 111 - 198
"Tone Jemaes - Karyunu" npx v 1+100. YkpeneaneTo e H3BLPLICHO 4pe3
m3rpaxjase Ha KOHTpagopc B MOAHOXHETO Ha CBIAYHIHOTO TWIO H
NpPEOTKOCHpaHe H OTBOJHABAHE Ha TEpeHa.

KnmiowoBn AyMu: yKpensaHe, CBIaYHIIe, KOHTpadopc.

46. XamoBa, M., I'. ®panros. 2004. YkpenBaHe Ha aBapupall ydacTbk oT mbTsd Cumuriau-I'one

Hemnaes.- ['on. na Texandyeckust yauepcuteT BB Bapna, 466-470.

Pesiome. YecTo MbTH N0 Pa3iMHHKU NPUYMHK YACT OT IBTHUTE HAacKUnu rybst
CBOATA YCTOHYMBOCT M Ce CBAMYAT. TOBA NpaBH MbTS ONACEH 33 EKCIUIOATALMA H Ce Hanara
criemeH peMoHT. 3a na Moxe ofaue DEMOHTHT Ja Ce M3BBPIM LienechoOpasHo u
edexTHBHO, € HeoOXOAMMO /1a Ce Hanpasu Npoy4BaHe OTHOCHO NPHYKWHUTE 32 CBJIHYAHETO,
MHIKEHEPHOTEO0JIOXKKHTE YCOBHSA U HAYHHUTE 32 yKpEenBaHe Ha NbTA. HacroauwmsaT noknan
Tpetnpa ykpensatero Ha nsT I1 - 19 "Cumuriu - Foue Jlenues" npu km 75+500, kbnero
OT CBJIMMEHE € 3aCerHato M “acT OT I'bTHOTO NJATHO. YKPENBAHETO € W3BBPLICHO C
MACHBHA NOANOpPHA CTeHa M KOHTPadopC OT CKaJeH MaTepHa.

Kawo4uoBH AyMH: ILTEH Y4aCThK, YKpenBaHe, NOANOPHa CTEHa.

47.  Bruchev I, G. Frangov, N. Dobrev, A. Lakov, 2004. Geological and Geotehnical Hazards
of Major Natural and Arhaeological Monuments. - In: 32nd International Geol. Congress,
Florence, Italy, 2004, Vol. Ne6, PWO6, 1-28.

Abstract: Covering a central position in the Balkan Peninsula, and being a crossroad between three

continents, the territory of Bulgaria is marked by vestiges and monuments from ancient times till

nowadays. The oldest gold treasure (-4000 years B.C.) was found in the city of Varna. The main
goal of the field trip is to present some selected monuments of culture from different historical
periods: the geological conditions in which they are located: the consequences caused on them by
damaging geological processes (landslides, rockfalls. earthquakes, weathering), and to look at the

measures taken to prevent such damage.

Pe3ome: 3acmaiiku HOCHTpAJIHO MSACTO Ha bankanckus MOJIYOCTPOB U 6Hﬂef/'IKH Ha KPBCTOIBT
MCXKAY TpU KOHTHHCHTA, TCPUTOPUATA HaA bwar apusa € OensizaHa OT OCTAaHKH U nmaMmCeTHUIOU OT

IpeBHOCTTa 10 Hamu AHU. Haii-craporo 3nmatHo cbkpoBumie (-4000 roguHa np.H.e.) € HAaMEpPeHo B
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LeHThpa Ha rpaja Bapna. OcHOBHaTa 1ieJ1 Ha CIIEAKOHTPECHUS MOJEBU OrJIe] € Ja Ce MPEACTaBsT
HSKOW TOAOpPaHM MAMETHUIM Ha KYITypara OT pPa3IMYHU UCTOPHUYECKH TMEPUOJU: TEOJOKKHUTE
YCIIOBUS, B KOUTO TE Ca PA3MOJIOKEHH: MTOCIEICTBUATA, IPUUMHEHN UM OT Pa3pyLIUTEIHU FE€OJI0KKH
mpouecu (CBIayuIla, CPYTUINA, 3€METPECEHUs, aTMOCPEpHU BIIMAHHUA), KaKTO U Jla C€ OLECHST

IIPEANPUETUTE MEPKHU 3a IIPEIOTBPATABAHE HA TAKUBA BPEIH.

48. Bruchev 1., G. Frangov, 2004. Seismogeological Phenomena in the Upper Thracian
Lowland. In: Works of the UNESCO Project “Seismo-hydrogeological vulnerability of the
environment and society in the Balkan region”, 2-5 sept. 2004, Sofia, 69-74.

Abstract: The Upper Thracian lowland is a graben structure filled by Neogene-Quaternary

sediments which consist of clays, sands and gravels with low density, strength and deformation

parameters. These sediments form strata with altered aquifers and aquitards and shallow ground
water levels. The destructive earthquakes in the lowland occurred in 1928 are caused many
destructive processes like activation of tectonic faults, appearance of wide open cracks, land

subsidence, sand liquefaction, changes of a head, discharge of sourses etc.

AHoTauusi: ['opHOTpakuiickata HH3MHA € TpabeHOBa CTPYKTypa 3albHEHa OT HEOTEHCKH |
KBaTEpHEPHU CEIUMEHTH, KOUTO CE€ ChCTOST OT IJIMHM, ISICBLM M YaKbJIU C HHUCKA IUTBTHOCT,
3IpaBUHA U AePOpMAIlMOHHU MapaMmeTpu. Te3u cenuMeHTH (HopMHpaT CIOEBE C alNTePHHUpALIN
BOJIOHOCHM XOPH30HTH M BOJOYIOPU M IUIMTKH HUBA Ha MOA3EMHUTE BOAM. PazpymmrenHute
3eMETPECeHHs B HU3UHATA HACTHIHIIU Tipe3 1928 r. ca NpUYMHIIN MHOTO Pa3pyIIUTETHH POLIECH
KAaTo aKTMBHpPAaHE HA TEKTOHCKH pa3jOMH, MOsBAaTa HAa IMIMUPOKO OTBOPEHM NMyKHATHHM, CIIAraHe Ha

TEpCHA, BTCYHABAHC HAa BOAOHACUTCHHU ITACHIHU, IPOMCHHU HAIlopa U I[G6I/ITa Ha U3BOPHU U T.H.

49.  Paskaleva, I., M. Matova, G. Frangov. 2004. Expert Assessment of the Displacements
Provoked by Seismic Events: Case Study for Sofia Metropolitan Area. Technical Report
Pageoph. Topical Volumes, Birkhauser Verlag, 161, 1265-1283.

Abstract: The paper discusses the very recent seismotectonic and geological investigations for the

Sofia valley. It also reviews available historical and recent seismological data. One possible

variant of seismic zoning (interpretation of available geological and seismological data) is used to

evaluate uniform probability Fourier spectra of strong ground motion at Sofia City. The
distribution of the maximum expected displacements, using i-D models and SHAK.E'91

techniques for 50 years of exposure time is mapped. The maps of eigen solution results for 30 m,

50 m depths to the rock are illustrated. These issues are important for definition of design

parameters for evaluation of seismic safety of underground infrastructure, as well as for tall

structures.
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Pe3tome: B cratusita ce 00CHKIAT MOCIEAHUTE CEU3MOTEKTOHHCKU U T€OJIOKKH MPOYYBAHUS 32
Codumiickara kornoBuHa. CBINO Taka ce MpaBH TMperjiell Ha HAIMYHUTE HCTOPHYECKU W
MOCJICTHATE CEU3MOJIOTUYHU JaHHU. EJAWH BB3MOXKEH BapHaHT Ha CEU3MHYHOTO DPallOHHUpaHE
(MHTEpHIpETald HA HAJTUYHUTE T'COJOKKH U CEM3MOJIOTMYHHU JaHHU) Ce M3II0JI3Ba 3a OIlEHKA Ha
BEPOSTHOCTTA 3a Pa3lpelie]iCcHHe Ha CIeKTpuTe Ha Dypue 3a CHIHU 3€MHH JIBIKEHUS B Tpajl
Codus. PasmpeneneHueTro Ha MaKCHUMAaTHUTE OYaKBaHM IPEMECTBAHUS Ca MPEICTaBEHU
u3non3Baiiku ID moaenu u SHAKE'91 texuuku 3a 50 roguiied nepuos Ha Bb3aeicTBue. Kapture
C XapakTepHUTE pe3ynTaTu 3a abiadounHa 10 30 m, 50 M u 10 OCHOBHA CcKaja ca rmoka3aHu. Te3u
BBIIPOCH Ca BOXHH 3a OINpEJACTsSHE Ha MPOCKTHU IMapaMeTpu 3a OICHKAa Ha CEeM3MHYHATA

0€30MacHOCT Ha [o3eMHa HH(PACTPYKTYpa, KAKTO U 32 BUCOKHU CIpajiu.

50. G. Frangov, M., Hamova. 2005. Landslide Stabilization on a Mountain Road in North
Bulgaria — TABSE “Simposium on structures and extreme events”, 14-17 sept. 2005,

Lisbon, Portugal.

Abstract: A part of a road in northern Bulgaria has been destroyed by activation of a medium
scale landslide with a length of 50-60 m, width of 35-40 m and depth of 6-8 m. Geotechnical
analyses of the terrain and statistical calculation of slope stability before and after applying the
stabilizing measures are presented. The road reconstruction is realized by an effective combination
of a retaining slab-wall and an anchored slab-wall founded on the firm terrain and passive anchors
between them. Additional drainage for groundwater table drawdown has been applied. The main

results from this investigation are summarized and presented in the report.

Pe3rome: Yact ot mbT B ceBepHaTa yacT Ha bearapus e Ouiia yHMIIOKEHA CJe/l aKTUBHpPaHE Ha
CpenHo Mo pa3MepH cBiauuiie ¢ AbkuHa 50-60 M, mupuna 35-40 M u nbpia00ourHA OT 6-8 M.
IIpencraBeHn ca pe3yaTaTUTE OT TEOTEXHUYECKOTO MPOYYBAHE HAa TEPEHA M CTAaTHCTHUYECKO
M3YHUCIIsIBAaHE Ha CTAaOWMIIHOCTTA HAa CKJIOHA MPEAH M Cle] MpHiiaraHe Ha CTaOWIM3UPALIU MEPKH.
PekoHcTpykuMaTa Ha MBTA € pealn3upaHa ype3 epeKTHBHA KOMOMHAIUS OT 3aJbpiKallia Ijoya-
CTeHa M 3aKOTBSIIA IUIOYa-cTeHa (pyHAMpaHa Ha He3acerHaTHsl OT CBJIAYMILE TEPEH U MaCUBHU
aHKepH MEXIy TiIX. [lONbIHMTENTHO € W3NBJIHEH [JPEHaX 3a IOHW)KCHME Ha HHMBAaTa Ha
noanouyBeHuTe BoAu. OCHOBHUTE pe3yNlTaTd OT TOBa IMpOyuBaHE ca 00OOIIEHU U MPEICTABEHH B

JOoKJiaaa.
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51. Dobrev, N., R.Varbanov, M.Matova, G.Frangov, G.Drakatos, B.Kostak. 2005. First steps
for monitoring on possibly active fault zone in East Rhodopes, Bulgaria. Acta

geodynamica et geomaterialia, Ac. SCi. Cz. Rep., Prague, 7-12.

Abstract: A large impressive landslide occured in 2001 at the General Geshevo Village area,
East Rhodopes. SE Bulgaria. Aftet the sliding, a system of preserved faults was observed in the
area. The present paper relates the detailed study, mapping, selection and installation of
movement monitoring site. Preliminary results establish displacements that could be related to

slow tectonic movements

Pe3tome: T'ossimo BrieuatsisiBaio cBiauuine ce rnposisu mpe3 2001 r. B paitona c. ['enepai ['emieBo,
WN3tounure Pomornu, HKOW bwarapus. Cnex cBinuaHeTro, ce KOHCTaTHpaxa CHCTEMa OT
KOHCEpBHpaHU pa3lioMH B pailoHa. Hacrosimiara ctatus ce oTHacs 3a MOJIPOOHO HU3CIE/IBaHE,
kaprorpadupane, u300p U MOHTaX Ha MOJIXOJIIA IUIOMIAJIKa 32 HAONIOJICHUE HA JBUKCHUSTA.
[IpenBapuTenHuTe pe3yiaTaTd MOKa3BaT MPEMECTBaHMS, KOUTO OMxa MOTIH Aa ObIAT CBBP3aHH C

0aBHU TEKTOHCKHU JABUMXXCHUA.

52. Ganas A., St. Shanov, G.Drakatos, N. Dobrev, S. Sotiris, T. Christina, G.Frangov, S.
Pavlides. 2005. Active fault segmentation in southwest Bulgaria and Coulomb stress
triggering of the 1904 earthquake sequence. Journal of GEODYNAMICS, 40, 316 — 333.

Abstract: We combined field mapping and structural analysis of Landsat imagery in order to
identity active faults in the broader area of the Simitli graben and to the east toward the cities of
Razlog and Bansko, in southwest Bulgaria. We mapped five large active fault segments with
normal-slip kinematics and down-to-north displacement and three smaller, antithetic faults near
Razlog. Our work suggests that: (a) present-day deformation in SW Bulgaria is extensional and is
accommodated by seismic slip along E-W, NE-SW and WNW-ESE. normal faults: (b) inversion
of fault slip data shows a o3 axis oriented 336-356° ; (c) the Krupnik fault comprises one
earthquake segment with a general NE-SW strike and dip to the N-NW: its length is about 20 km so
its earthquake potential is of the order of M = 6.7 + 0.3; (d) as the 4 April, 1904 earthquake
comprised two events, a static stress triggering hypothesis may apply, which is also compatible
with the fault segmentation, geomorphology and the macroseismic reports. Source faults for the
first event (10:02 a.m.) may have been either the 12 km long Gradevo fault or the 11 km long
Elovitsa fault. We estimate a moment magnitude of 6.3 for this event. The first event triggered the
second one (10:28 a.m.) on the Krupnik fault.

Keywords: Active faults, Stress transfer, Fault geometry, Slip rate, Bulgaria, Krupnik
Pe3ome: Hue komOuHupaxme MmoneBo KaprorpadupaHe M CTpYKTypeH aHanu3 ype3 Landsat

n300paxkeHue, 3a J1a ce UIEHTUPUIUPAT aKTUBHUTE PA3JIOMHU B MO-IIUPOKUS pailoH Ha rpadeH
CuMuTiaM 1 Ha U3TOK KbM rpanoBere Pasnor n bancko, B orozamnagnara yact Ha bearapus. Hue
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KapTHpaxMe NeT TrojieMH aKTHBHU Pa3JIOMHHM CETMEHTH C HOpMajHa KMHEMAaTHKa Ha XJIb3TaHe U
MPEMECTBAHUS Ha CEBEp U TPU MO-MaJKH, aHTUTETUYHH paznoma O6mmzo no Pasmor. Hamara
pabora mokas3Ba, 4e: (a) nuemHara aedopmarus B KO3 bearapus € eKCTEH3MOHHA U €
Pa3MoJI0KeHa Mo 3eMETPBbCHOTO MPUILTH3BAHE 0 HOPMAIHU pa3iomu ¢ opuentauus U-3, CU-103
n 3C3-UIOU: (6) oOpbwllaHe Ha JaHHUTE OT pPa3JIOMHOTO TPUILTB3BaHE IIOKa3Ba OC 63
opueHTupaHa 336-356 °; (B) KpymHMIIKMAT paszioM BKIIOYBA €AUH 3EMETPBCEH CETMEHT C
pasnpocTpaHeHue CI/I-IO3 u 3arbBane Ha C-C3: gpkuHaTa My € Ha okosio 20 KM, Taka ye
HETOBUSAT 3€METPBCEH MOTECHIMAN € OT mopsabka Ha M = 6.7 = 0.3; (1) Tei kaTo Ha 04 ampwi,
1904 3emerpeceHneTo BKIIIOYBA JIBE CHOWTHS, XUIOTE3aTa 3a CTATHYHO CTPECOBO 3ajieiiCTBaHE
MOJKE /12 C€ MPHIIOKH, KOSITO € CbBMECTUMA M ChC CETMEHTAlMATA Ha pa3iioMa, reomopdoorusara
1 MaKpOCEU3MUYHUTE JOKIaau. M3xomaurte pasnomu 3a mbpBus ciydaid (10:02 gaca), Moxe aa ca
ounn nim 12-xmnomerpoBust I'pageBcku pasinom mwim 11 kunmomerpoBust EnoBuna pasnom. Hue
OLIEHUXME MOMEHTEH MarHuTya oT 6,3 3a ToBa cnOutHe. IIbpBOTO 3emMeTpeceHue 3anelcTBa
BTOpoTO (10:28 u) mo Kpynuumikust paziom.

Ki1040BH 1yMH: aKTUBHH Pa3jiOMH, CTPECOB TpaHC]ep, reOMETpusi Ha Pa3IOMH, CKOPOCTH Ha
xJrb3rane, bearapus, Kpynauk

53. ®panros, I'., M. Xamoa, A. Muxaiinos. 2006. Bw3cranoBsiBane Ha (GyHIAMEHT O]
TomwiIHa men 3a anymunuid. - CO. Joknaau Mexnynap. Hayuna xoud. ,,IIpoektupane u
CTPOUTEIICTBO Ha Crpaau u chopbxkeHus™, 14-16.09.2006, Bapua, Akax. u3n.”’IIpod. M.
Hpunos”, 57-61.

BB3CTAHOBABAHE HA ©YHIAMEHT ITO)[ TOIMHJHA TELT
i 3A AJIYMHHHI

- “ X
. @pames’, M. Xanopa’, A, Muxaiinon

Peziome
B nownasa ¢ omicano obcneusaneTo, MPOCKTHPARETO I Bh3CTAHOBABARCTO A KOMAPONMETHPAN
dynnaMeHT nNOM  TonMaHA TRl 33 anyMMekii oo Uex  "AIymuerero  npowssoacrso”  Ha
- EHEPTOKABEl AHl, Codss. Cnen 2avessHe na cnabus maact OT 4SpHO3CM - CMOMHWIIA C
(amacTpoBa ELITMABHHLIA, HOCUMOCNOCOGHOCTIA HA 3CMHATA OCHOBA € MNOBHIMEHA 3HAIITENHD,
Tpoepriute M& HOCEWATA CMOCODHOCT MOKA3a KOehnUNCHT Ha curypHocT 2-30,2>>/.2, a
 dedopmmpiATa ¥ MNTEpBANA HA AKTUBNATA 30Ha ce Ooxyun §=0,72 cm, KOXTO B 00-MANKA OT
IPRIEATTHO [OITY CTUMATA tepopMatay vy, =5 em,

RESTORATION OF FOUNDATION UNDER AN ALUMINUM MELTING FURNACE
|

G. Frangov, M, Hamova, A. Mihaylov

Absiract

iThis paper describes the inspaction, the design, and the resicration of a compromisad
foundation undar an aluminum melting furnace in the "Aluminum production” shop of

- ENERGOKABFL AD, Sotia. After the weak blackearth-with-humus layer has been replaced with

gravel ballast, the bearirg capacity of the foundaticn bed is significantly increased. The bearing
eapability verification shawed safety factor p, -=30. 22> 1,2, while the active depth interval
deformetion was deternuncd to be x-, 72 ¢m, which is much less than the maximum allowed
dcﬁ?rm;tmn Sim, 5 €1,
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54.  XamoBa, M., I'. ®panros. 2006. OTBogHsIBaHETO KaTO €(PEKTHMBHO MEpPONPUATHE 3a

crabunm3upane Ha cBiauuinara. Hayunu cratum, 3, ,,Exonorus”, ISBN 978-954-9368-21-

5, 461-464.

DEWATERING - AN EFFECTIVE ENTERPRISE FOR STABILIZATION OF LANDSLIDES
Margarita N. Hamova, Georgi I. Frangov

pRA

Abstract:

The paper discusses the measures that have been taken for stabilization of four landslides located in
vicinities of the town of Goce Delchev, Bulgaria. A dewatering by pipe drains, drainages and lining
ditches have been applied, as well as, re-slanting of the landslide’s slope. The effects of the applied
enterprises are a substantial increase of the landslides ' safety factors.

Key words: landslide stabilization, drainage measures.

Pe3tome: B crarusita ce pasriexzaaT NpeAnpueTd 3a CTa0WIM3MpaHE Ha YETUPH CBJIAYMIla
pa3noyio)keHn B OKoJiHOcTUTE Ha Tp. I'p. T'oue [denues. IIpunoxkeHu ca pa3iMyHU METOIM 3a
OCyIllaBaHE Ha CKJIOHOBETE KAaTO MOBBPXHOCTHH KAHABKU U TPBOHH APEHAXH, a CBIIO U
IMPCOTKOCHPAHC HA CBJIAYUIIHUTEC CKJIIOHOBC. E(i)eKT"I)T OT NPHUIIOKCHHUTC MCPKU CC HU3pa3siBa B
CBHILIECTBEHO MOBUIIICHUE HA KOCPUITMCHTA HA YCTOMYUBOCT HA CBIIAYHIIATA.

KirouoBu 1yMu: CBIaYHIIHO YKPENBaHE, TPEHAXKHU ChOPBKEHUS.

55. Hamova, M., G. Frangov, H. Zayakova. 2006. Stability analysis of trimmed slopes. Proc.
5th Int. Conf. on New Trends In Statistics And Dynamics Of Buildings, Oct. 19-20,
Bratislava, Slovakia, 145-148.

Abstract: The report considers the height, to which slopes composed of various soils may be

trimmed in their base without disturbances in their stability.

Pe3rome: B nokmnana ce pasrieiKaaTr CKJIOHOBEC U3IrpaJAC€HN OT pa3JIMUHA BUAOBE IMOYBU U BUCOYH-
HaTa, 0 KOATO CC€ JOITyCKa MOoAPSA3BAHC HA TsAXHATAa OCHOBA, 0e3 HapylmlaBaHC Ha yCTOfIqHBOCTTa

HM.

56. Frangov, G., Hamova, M. 2006. Stabilization of a landslide using injection anchors in
Bulgaria. Proc. 13th Danube-European Conference on Geotechnical Engineering, 29-31

May 2006, Ljubljana, Slovenia.

Abstract: The paper describes the stabilization of landslide on the road Sevlievo-Drianovo. The
landslide was stabilized by anchored inclined beams, which represent an expedient way for rapid
stabilization of landslides along roads.

Key words: landslide, anchored beams
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Pe3rome: CraTtusra onucsa cTabUIM3UpaHETO HA cBiIaynie 1o meTs CeBnueBo-/psHoso. To e
YKpENeHOo upe3 3aKOTBEHU HAKJIIOHEHU TPelii, KOUTO MPEeACTaBIsIBAT 1e/IeChoOpa3eH HauYuH 3a
OBbp30 cTaduiIM3KMpaHe Ha CBIAYMINA 110 IbTULIATA.

KarouoBu AYMM: CBJIaYHUIIC, 3aKOTBCHHU I'PEAN

57. Hamova, M., G. Frangov, H. Zayakova. 2006. Stabilization of a Landslide Section Along
a Road Passing Through the Stara Planina mt., Bulgaria. Proc. 13th Danube-European
Conference on Geotechnical Engineering, 29-31 May 2006, Ljubljana, Slovenia.

ABSTRACT
The paper describes the stabilization of landslide, which affected the Troyan — Karnare 11-35 road using a
structure of deeply penetrating borehole-cast piles.

Keywords: landslide remediation, bored cast-in-situ piles

Pe3iome: B crarusita e onmcaHo yKpenBaHETO Ha cBiauuile, Koeto 3acsara nbTs 1I-35 Tposs-
KbpHape upe3 cuiioBa KOHCTPYKIUS OT IBIOOKO Pa3MoI0KEeHU COHIAKHU U3JIUBHU MTUJIOTH.

KarwouoBu AYMHU: CaHUPAHC Ha CBJIAYMIIC, COHAA)KHU U3JIMBHU ITAJIOTH.

58.  bpyues, W., I1. ViBanos, H. JIoOpes, I'. ®@panros. 2006. 3anmmra Ha HACEIICHUETO U MaTe-
puanHute (GOHIOBE OT TEONOXKKH omacHOCTH. — B: Jloxn. HIIK no ynpasnenue 6
u38vHpeOHu cumyayuu u sauwuma Ha nacenenuemo, 10.11.2005 r., Codust, 301-306.

Ab6cmpaxm: Ycnous v paKTOPH OT re0JIOKKO, XHAPOIOXKKO, KIMMATHIHO U TEXHOTEHHO €CTECTBO
IIPENONpEAENAT BUCOKA CTENEH Ha OACHOCT OT Bh3HHKBAHE M MPOTHYAHE HA Pa3pyIUHUTEIHU IPOLECH C
TEXKH IOCNEACTBHUSA 32 00LIECTBOTO, AKOHOMUKATA U OKOJIHATA CPE/la HAa TEPHTOPHATA HA HAIllaTa CTPaHa.
3anava ¢ HalMOHAJIHO 3HaYEHHE e U3TPaXJaHEeTO Ha ePEKTUBEH 3aLUTEH MEXaHH3bM, CHCTOSAI Ce OT
CJIOXEH KOMILIEKC OT YITPABJICHCKH, HAYYHH, H3ITHJIHUTEIICKH U IPYTH PEeLICHMs, JEHHOCTH M TPAKTHYECKH
npuioxkenus. [IPHOPATETHO MSCTO ce MoJiara Ha NPeBAHTHBHUTE MEPKH KaTO MO-WKOHOMHYHH H
CIIECTSABAILH TEXKH 3aryOH W IIOCIENCTBHS.

Knio406u Oymu: T€0NIOXKa ONIACHOCT, 3eMETPECEHHS, CBIIAYHINA, CPYTHIIA, €pO3us, abpa3ns, MEpKH
3a 3allMTa.

59.  bpyues U., P. Bep6anos, I'. ®panros. 2006. OueHka u ynpaBjieHHe Ha CBIAYMIIHU PUC-
koBe. — B: Jokn. Hayuno-npaxm. KoHgh. no ynpaenenue 8 u3gbHpeOHu Cumyayuu u 3auuma
Ha Hacenenuemo, 10.11.2005 r., Codus, 307-314.

Abempaxm: B Bvazapus ew3nuxeam Kpusucuu cumyayuu npu 6edcmeenu ceraquwja u masu
onackocm we csujecmeyéa u 3a 6 6sdewe. I'onemusm 6Gpoil cenauuwa, HEPABHOMEPHOMO UM
pasnpedeaenue, 3ac82aHeMO Ha ypOaHuIUPanu mepumopuu, UKOYCMPUAARU U eREPRULIHU 30HU,
KOMYRUKQYUU U Op. BOORM 00 MENCKU NOCACOCMBUR 3A HACEACHUEMO, UKOHOMUKAMA U OKOAHAMA
cpeda. Ynpasaenuemo na CeAQUUIYHUME DUCKOSE ¢ YeA MAXHOMO Hamarseaxe e npobaem ¢
HAYUOHAAHO 3HAYCHUE U HE2080MO yCcnewno pewasane we Gvde saxcen NPUHOC 8 Yecmoiuueomo
paszseumue u npocnepumema ka cmpanama u Heunomo eponeticko bsdewe.

Knouoeu dymu: ceaauuuya, ceaauuuyHa onackocmu u puckoee, nocAedcmeun, Mepxu, Kpusu,
ynpasaenue, cnacumennu U HEoOMaoXCHU a8apuliHo-cnacumeanu pabomu,

60. bpyues, U., I'. ®panros, P. Bepbanos, H. {o6pes, I1. UBanos, LI. [lexos. 2006. Harmo-
HasHa nporpama 2007-2015 r. 3a ykpenBaHe Ha CBJIauuIilaTa, npearna3BaHe Ha [[yHaBcKus
u YepHOMOpCKHS OpsAT OT epo3usita U abpas3usTa W MpeAna3BaHe Ha TeXHUYeCKaTa WH-
(dbpacTpykTypa U HaACEJICHUTE MecTa OT cBiaduniHu nponecu. — B: HHTK,, Cbcmosinue u
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osnaoseane Ha cenravuwpume u eposuonHume npoyecu 8 P bvneapusa”, 30.X1-1.X11 2006
r., Codus, Axan. uza.”’IIpod. M. [dpunos”, 9-22.

NATIONAL PROGRAM 2007 — 2015 FOR LANDSLIDE STABILIZATION,
EROSION AND SEA-EROSION PROTECTION OF DANUBE AND
BLACKSEA COAST AND LANDSLIDE CONTROL OF TECHNICAL
INFRASTRUCTURE AND SETTLEMENTS

llia Bruchev, Georgi Frangov, Radoslav Varbanov, Nikolay Dobreyv,
Plamen Ivanov, Cvetan Cekov

Abstract. Contemporary activities of landslides, erosion and sea-erosion processes in settlements,
along roads and railways are evaluated. The directives, prioryties and measures for decreasing of
landslide, erosion and sea erosion risk are given. Preliminary expert assessment for the necessary
funds for geological survey, design, prevention, stabilization, monitoring and maintenance of build
counter landslide, counter erosion and counter sea-erosion constructione ic moda

Pestome. Querena € CbBPEMEHHATA AKTHBHOCT HA CBIAYHUIHHTE, EPO3HOHHHUTE ¥ aOpasHOHHUTE
NPOUECH B HACENIEHHTE MECTa, MbTULIATA M XK.I. JHHWUKTE B cTpaHara. Paspaborenu ca HacoKHTe.
NPHOPUTETHTE M MEPKMTE 3a HaMaNABAHE HA pUCKOBeTe OT abpasua, €po3uA M CBAAHHILA.
Hanpasenu ca npeasapuTeNIHH pazyeTH Ha HEOOXOAHMHTE CPEICTBA 3a NPOYHBAaHE, NPOEKTHPAHE,
npeBeHUMs, YKpensaHe, MOHHWTOPHHI, eKCIUIOaTauMs M NOMAXLPKAHE HA  H3rpaseHHUTE
MPOTHBOCBNAYHILHH, IPOTHBOEPO3UOHHH U MPOTHBOAOPAZHOHHH CHOPBLIKEHHA.

Bbpyues, U., P. Bep6anos, I'. @panros, H. [1o6pes, I1. IBanos, b. bepos, X. /IsHKOB.

2006. Aktyanu3upaHe KapraTa Ha cBiauumiara B PenmyOmuka bwarapus. — B: HHTK
,, Cvcmosinue u osnaosasamne na cerauuwHume u eposuoHnume npoyecu 6 P Bvneapus”,
30.XI-1.X1II 2006 r., Codus, Akan. uza. “IIpod. M. Ipunos”, 23-31.

UPDATE LANDSLIDE MAP OF BULGARIA

llia Bruchev, Radoslav Varbanov, Georgi Frangov, Nikolay Dobreyv,
Plamen lvanov, Boyko Berov, Hristo Diankov

Abstract. The data-base of the landslides in towns and villages and a map of their distribution in

scale 1:500 000 have been composed in 1999. The information about 917 landslides was collected
in unified questionnaire. This year the map was added with 55 new appeared landslides in the towns
and villages and 135 landslides along roads. In the report the methodology in landslide mapping and
the main conclusions based on the available data are presented.

AKTYAINU3UPAHE KAPTATA HA CBITAYULLATA
B PENYBJIUKA BEBITTAPUA

WUnus Bpyves', Panocnas Bbgﬁanosz, leopru ®paxros®, Hukonait flobpes®,
Nnamex UBsanos®, Boviko Bepos®, Xpucro Aankos’

Pezome. [Ipes 1999 r. Oewe chCTaBEH €IHHEH KALacTbp HA CBNAYMLIATA B HACEJICHHTE MECTA B
CcTpaHaTa ¢ KapTa Ha pasnpocrpanenuero um 8 M 1:500 000. CnOpana Gewe nudopmauns 3a 917
cBIaYMIA 110 ynuuunpana ankerHa kapra. [Ipes nacrosuiara roauna xaprara Gewe A0MbAHEHA ¢
55 HOBONPOABCHH CBIAYHMILA B HaceneHute Mecta W 135 — no peny6nukaunckara nsTHa mpexka. B
HacTosuara paboTa € NpejACTaBEH METOAMYHHA NMOAXOA B CHCTABAHETO HA KAPTATa W OCHOBHHTE
H3BOIH OT AHATH3A HA HANTHYHUTE JIAHHH,
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62. Marosa, M., I'. ®panros, I1. MBanos. 2006. M3cneaBane Ha CEU3MO-XHIPOTEOIOKKA

63.

IIPOsIBM, BKJI. Ha CEM3MOI€HHM cBiauuiia Ha bamkanckus nomyoctpoB. — B: HHTK

,, Cvcmosinue u osnadseane Ha celauuwyHume u epo3uoHHume npoyecu 6 P Bvieapus”,
30.XI-1.X1II1 2006 r., Codus, Akaa. uza.”’Tlpod. M. Ipunos”, 180-184.

STUDY OF SEISMO-HYDROGEOLOGICAL MANIFESTATIONS
INCLUDING LANDSLIDES IN THE BALKAN PENINSULA

Margarita Matova, Georgi Frangov, Plamen Ivanov

Abstract. The Balkan Peninsula is one of the most seismic active territories of the European
continent. A number of strong and moderate earthquakes provoke various seismo-hydrogeological
manifestations. They include liquefaction, land subsidence, landslide and earthflow, also changes in
the distribution of the hydro-thermal sources, in the water discharges, in the physical and chemical
characteristics of the waters. The landslides are among the most expressive of them. They occur
generally during strong earthquakes with shallow or intermediate hypocenters. They take place
mainly in Albania, Bulgaria, Rumania and Montenegro.

W3CNEABAHE HA CEU3MO-XUAPOIEOJIOXKK NPOABMU, BKI. HA
CEU3MOINEHHU CBITAYULA HA BANKAHCKUA NONYOCTPOB

Maprapura Marosa', Meopru ®panros’?, namen UBaos®

Pe3ziome. BaNKaHCKMAT NONYOCTPOB € €QHA OT Hai-BHCOKO CEH3IMHYHHTE TEPUTOPHH Ha
Esponefickus xoHTunent. Peauua CHAHW M YMOPOIH 3CMCTPCCCHMA NPHMMHABAT PasHOOGpA3in
XMAPO-CEHIMONOKKH NPOSBH. Te BK/IIOYBAT JIMKBALMA, CIArAHMA. CBAAYMILA M KAIHH NOTOUM,
ChILO TAKA IPOMEHH B PA3NPOCTPAHEHHETO HA XH/APOTEPMANHHTE H3BOPH, BB BOAHHA Gananc, BbLB
GM3NYECKHTE H XHMHUYECKWTE XAPAKTEPHCTHKM Ha SoAWTe. EJHM OT BNEYATANBAUIMTE CEH3IMO-
XMAPOreoIOAKH MPOABH Ca CBNayMmarta. TakuBa ce NpPOSBABAT OOHKHOBCHO BBE BPB3KA CbC
CHJIHHTE TPYCOBC C MUIHTKH HAH CPeAHOABIOOKOPOKYCHH XHNOUCHTPH, Te HaMupaT MACTO MaBHO
8 Anbanus, Buirapus, Pymbuus v Yepha lNopa.

®panros, I'., M. Kpbcranos, M. Xamosa. 2006. I'eoTexHruecku aHaau3 3a yKperBaHe Ha
ciayuiie c.Emen, ooumna Benuko TwpHoBO. — B: Hayuonanna nayuno-mexnuuecka Kom-
gepenyus ,,Cocmosanue u o061a05i6ane HA CEAAYUWHUME U ePO3UOHHUME Npoyecu 6
P Bvaeapusa”, 30.X1-1.XI1 2006 r., Codus, Axazn. uza.”’IIpod. M. Ipunos”, 185-190.

GEOTECHNICAL ANALYSIS FOR STABILISING OF A LANDSLIDE, EMEN
VILLAGE,VELIKO TURNOVO MUNICIPALITY

Georgi Frangov, Miroslav Krastanov, Margarita Hamova

Abstract. On the territory of Veliko Tumovo municipality landslides activate very often. The
main reasons for that are the jutting out river valley slopes and the low value of the shear strength
parameters of the deluvial clays. The heavy embankments, the cutting of the slopes, the
waterlogging have intensive destabilising influence. The discussed landslide, located on the south
from Emen village, was developed from lower to upper part of the slope. The sliding surface istoa
depth of 4.00-6.50 m. The results from the field and laboratory exploration and the analysis of the
slope stability are included in the report. The influence of the different factors on the slope stability
is estimated and precautions are suggested.



39

FEOTEXHUYECKW AHANU3 3A YKPEMNBAHE HA CBNAYMULLE C. EMEH,
OGLWHA B. TbPHOBO

Feopru ®panros ', Mupocnas Kpucranos?, Maprapura Xamosa®

Peziome. Ha teputopusta Ha ofwmua Benanko TupHOBO 4eCTO Ce MPOABABAT CBAAYHILHH
MpouecH. 3a BL3HHKBAHETO MM JOMPHHACAT AbAOOKO BCEHEHWTE PEYHH JOAHHHHM CIJIOHOBE H
HUCKHTE CTOMHOCTH Ha SIKOCTTA Ha CpA3BaHe HA AcayBHanHuTe riuuHH. Cuano aecrabunusupawto
BIMAHUE OKa3BAT HATOBAPBAHMATA C TEXKKH HACHUTH, MOJACHYAHETO HA CKJIOHOBETE, OBOJAHABAHETO.
PasrnexaaHOTO CBAAYMINE KOKHO OT ¢, EMeH € ¢ aenancuBeH mexanu3bM. Xirb3raTenHara
nosbpxHuHa e Ha aApabounna 4,00 - 6,50 M. B paborara ca npejcTaBeHy pe3y/ITATHTE OT M0/ICBHTE
u nabopaTopHUTE M3CNEABAHHA, AHATH3NTE HA CKIOHOBaTA YCTOHYHBOCT, OUCHEHO € TEeXECTHOTO
BIMAHME HA pasnu4HuTe PAKTOPH H CE MPEANAraT MEPKH 32 yKperBaHe Ha CB/IAHILATA.

64. Frangov, G., I. Bruchev, P. Ivanov, N. Dobrev. 2007. Macro and micro displacements in
Northern Bulgaria due to local and regional seismicity. - In: Proc. of International Project
of UNESCO and BAS "Seismo-Hydrogeological Vulnerability Of The Environment And
Society In The Balkan Region", Second Meeting, 22-26 November 2006, Sofia, 91-98.

Abstract

The territory of Northern Bulgaria has been periodically quaked by strong earthquakes. Various gravitational
slope deformations have occurred in the investigated region. They vary from landslides, rockfalls to rapid earth-
flows. Very likely, some of recently activated deep landslides are co-seismic. The gravitational processes along
the plateau peripheral zones in NE Bulgaria: Taukliman-Roussalka Landslide and Madara Plateau have been
monitored by extensometers. The distribution of occurred seismogravitational effects in Northern Bugaria are
presented,

Keywords: historical seismogravitational phenomena, seismic microeffects, monitoring, Northern

Bulgaria

Pesrome

Tepurtopusita Ha CeBepHa bwarapus nepuoauyHo ce 00abUBA OT CHIHHU 3eMeTpeceHus. Pemauna
IPaBUTALlMOHHM SIBIICHHUS ca IPOSIBEHU B H3CIEABaHMUS PErMOH. Te Bapupar OT CBJIAYUINA U
CpyTHILA JO KaJTHOKaMEHHH MOTOLU. MHOr0 BEpOSITHO € 4acT OT ChBPEMEHHUTE aKTUBHU JIbJIOOKH
CBJIAYMIIA Ja ca KO-CEeM3MHUYHU. | paBUTALlMOHHUTE NPOLIECH 10 NepuepHuTe 30HU Ha IJIaTaTa B
CHU bearapus Tayk-numan-Pycanka u  Magapa ca HaOmogaBaHM € €KCTEH30METpPH.
Pasnpenenennero Ha MposiBEHUTE ceusMorpaBuTanMoHHM edexktn B CeBepHa bbarapus ca
MIPE/ICTaBEHU U aHATU3UPAHHU.

Ki1r040BHU 1yMH: HCTOPUYHH CEM3MOTPAaBUTAIIMOHHH SIBJICHUS, CEU3MUYHU MUKPO-E(PEKTH,
MoHUTOpHHT, CeBepHa bbarapus

65. Ivanov, P., G. Frangov. 2007. Assessment of possible seismic-hydrodynamic phenomena
in the region of Sofia kettle (Bulgaria) during strong earthquakes. - In: Proc. of Interna-
tional Project "Seismo-Hydrogeological Vulnerability of the Environment and Society in
the Balkan Region”, Second Meeting, 22-26 November 2006, Sofia, 147-153.

Abstract: Soil liquefaction represents a very unfavourable hydrodynamic phenomenon which
causes large deformations of the terrain and buildings. It is necessary to localise the areas
vulnerable to liquefaction in order to prevent the unfavourable consequences. The different

methods for prediction of soil liquefaction have been presented. The geological and
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geomorphological conditions of the investigated region are analysed and the emphasis is laid on
these which are predominating for the display of soil liquefaction. The conclusion is made that soil
liquefaction may occur during future earthquakes in the region, as well as in other areas in the

Sofia kettle built of Holocene sediments.

Pe3ome: BreunsBaHeTo Ha MOYBHUTE MPECTABISIBA MHOTO HEOJATOMPUSATHO XUIPOJANHAMHYHO
SBJICHHE, KOETO IPUYMHABA TOJIeMH JedopMaluu Ha TepeHa u crpaaure. Heobxoaumo e na ce
JIOKAJIM3UPAT 30HUTE yA3BUMU KbM BTEUHSBAHE C ILI€J1 NIPEJOTBpATSABaHE HA HEOJIArONpUATHUTE
nociaeauny. [IpeacraBeHu ca pasivyHU METOAM 3a IPOrHO3MpPAHE Ha BTEUHSBAHE Ha I1OYBATA.
I'eonoxxkute 1 reoMOp(HOIOKKH YCIIOBUS HA U3CIIEBAHUS PAiOH ca aHAIM3UPAHU U aKICHTHT €
IIOCTaBEH BbPXY TE3U, KOUTO Cca OINpeJeIIslIM 3a IPOosiBa Ha IOYBEHO BTe4HsBaHe. HanpaseHo e
3aKJIIOYEHHUETO, Y€ MOXKE Jla ce IpOsSBM BTEYHsSBAHE HA IOYBaTa IO BpeMe Ha ObJelu
3emeTpecenns B Coduiickara KOTJIOBHHA, KAKTO M B APYTH OOJIACTH, U3TPAJCHA OT XOJIOIEHCKU

CCIMMCHTH.

66. 3askoBa, Xp., I'. ®panros. 2007. CpaBHEeHHE MEXIYy METOOUTE 3a ONIpElEsHE Ha
ocTaThbyHaTa SKOCT Ha cpszBaHe. Jloknmaaum HaydyHa koHQepeHLHs ¢ MexXAyHapOIHO

yaactue, BCY ,,JI. Kapasenos”, 105-110.

COMPARISON OF THE METHODS FOR DETERMINATION OF THE
RESIDUAL SHEAR STRENGTH

Hristina Zayakova', Georgi Frangov’

Abstract: In this paper resulls of determination of the residual shear strength parameters
with plane shear apparatus, ring shear apparatus and back analysis are compared.

Key words: residual shear strength, ring shear test, plane shear test, back analysis.

Pe3tome: B Tazu craTusi ce CpaBHSBAT pE3YNTATUTE NPU OMPEICISHETO Ha MapaMeTpuTe Ha
ocTaThbUyHaTa SKOCT Ha CpsA3BaHE upe3 EIHOIUIOCKOCTEH amapar, PUHIOB Cps3Balll amapaT u
oOpaTHH aHaJIH3H.

Kao4yoBu aymu: ocrarpyHata SKOCT HAa CpsA3BaHE, PUHTOB CPSA3BAIl OIUT, €IHOIUIOCKOCTCH

CpsI3BaIll ONUT, OOpaTHU aHAJIN3H.

67. XamoBa, M., I'. ®@panros. 2007. ABapuiiHO-Bb3CTaHOBUTEIHH paboTu Ha mhT [-5 ,,Pyce —
B. Twpuoo” mpu xm 101+200. okmamgu Hayduna koHdepeHLUss ¢ MeXIyHApOIHO
yaactue, BCY ,,JI. Kapasenos”, 118-121.
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Abstract: The breakdown reconstruction works on road 1-5 “Ruse — Veliko Tarnovo”, in the
Veliko Tarnovo surrounding area are needed due to the damages of nearly the half of the roadway
induced by a landslide. The landslide is caused by waters running downbhill, which were stopped
by the road embarkment. The reinforcement is executed with drainage facilities and a supporting

wall on piles.

Pe3iome: PemoHTHO-BB3CTaHOBUTENHHTE pabotu Ha mhT [-5 "Pyce - Bemmko TwpHOBO", ce
HaJIO’)KUXa B OKOJHOCTUTE Ha Benuko TbpHOBO, Mopaad MIETHUTE HAa TOYTH TMOJOBHMHATA OT
I'’BTHOTO IUIATHO, MPEAU3BUKAHM OT cBiayuie. CBIAYMIIETO € NPUYUHEHO OT BHCOKUTE
MOBBPXHOCTHU BOJU B peKaTa, KOMTO Osfxa BOJOHACUTUXA IBTHUS HACHI. YKPENBaHETO ce

HU3IbJIHABA C APCHAKHU CHOPBIKCHHUA U IMOAIIOPHA CTCHA HaA ITHJIOTH.

68. Ho6pes, H., II. UBanoB, M. KpbcranoB, P. Haukun, I'. ®@panros. 2007. XapakrepHu
ocobeHoctH Ha cnauuia ot Llentpanuus [Ipendankan. Joxnaaun Hayuna kondepenuus ¢

MexayHapoaso yuactue, BCY ,,JI. Kapasenos”, 129-134.

CHARACTERISTIC FEATURES OF LANDSLIDES FROM CENTRAL
FORE-BALKAN

Nikolai D. Dobrev, Plamen G. Ivanov, Miroslav I. Krastanov,
Rosen R. Nankin, Georgi L. Frangov

Abstract: The Fore-Balkan landslides are with shallow depth but with high distribution.
These phenomena often affect the road network and communications. The main Iriggering
factors are the erosion and water saturation of the slope with karst water, drained in the
base of the rock outcrop. The typical geological structure of the affected zones is deluvial
clays over the weathered marls in different consistency.

Key words: landslides, slope stability, seismogravitational phenomena, monitoring,
Northern Bulgaria

Pe3rome: Cenauuinara B [Ipenbankana ca ¢ miMTKa XJIb3raTeilHa NOBbPXHUHA, HO Ca IIHPOKO
pasnpocTpaHeHd. Te3u sBIeHUs YeCTO 3acArar 'bTHATa MpEKa U OCTaHaJIaTa
uHppacTpykTypa. OCHOBHUTE aKTUBU3MpaIlX (AKTOPU ca epo3usiTa U BOJOHACUIIAHETO Ha
CKJIOHOBETE C KapCTOBH BOJIH, IPEHUPAIIIM CE€ B OCHOBATa HAa CKAJTHUTE OTKOCH. TUITUYHUAT
TE0JI0KKH CTPOEXK Ha 3aCETHATUTE 30HU Ca JEJYBUAIHU [VINHU BbPXY U3BETPEIN MEPIEIH C
pa3au4Ha KOHCUCTEHIIMSL.

KurouoBu 1ymu: cBiiaumina, CKJIOHOBA YCTOMYMBOCT, CEU3MOTPAaBUTALIMOHHU SIBJICHUS,

MoHuTOpHHI, CeBepHa bbirapus
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bpydyes Un., H. Hob6pes, I'. ®panros, P. Bbpbanos, Iln. MBanos, b. bepos, M.

Kpscranos, P. Hankun. 2007. Haunonanna nporpama (2007-2015 r.) 3a oBnansBaHe Ha

CBIauMInara B yactra it 3a Pogornure. - Cr. Ctpoutencrpo, 2-6.

Abstract: The highest distribution of landslide phenomena in Bulgaria puts the question
for the migation of the landslide hazard as a priority. A significant part of these landslides
occur in Rhodope Mountain area. A lot of them are large and deep-seated. The landslide
mitigation works passed into compiling of the Map of the Landslides in Bulgaria in scale
1: 500 000 (19%9) and the Maps of Landslides in administrative departments in scale 1: 100
000 (2000-2002). In 2006, the Map of the Landslides in Bulgaria was actualized with data
of 180 new revealed landslides. After that, the Natonal Program for landslide hazard
mitigation (2007-2015) was developed and accepted. The essential element of this
program includes are as follows:

1. creation of an information system;

2. monitoring control of active and dangerous landslides;

3. preventive works against landslide occurrence;

4. engineering countermeasures and facilities (retaining walls, etc.),

5. urgent measures for accidents caused by suddenly appeared catastrophic landslides.

The Rhodopes Mts. area takes a prioritized place in geoprotection works in Bulgaria.
The National Program for landslide hazard mitigation includes protective works on 172
most dangerous landslides in Bulgaria as well as sites strongly affected by linear and sea
erosion. 32 of these landslides occurred in Rhodopes Mts. Area. The most of them are
located in Smotyan and Kardjali Departments. The necessary amount for countermeasires
against these 32 landslides is evaluated as 31,9 million BGN (16,3 million EUR). This
sum is approximate and will be corrected in accordance with new unexpectedly occurred
landslides.

Pestome: [IupokoTo pasnpocTpaHeHME Ha CBIAUMIIHU SBJIEHUS B bbiarapus mnocrass
BBIIPOCA 32 HAMAIBAHETO Ha CBJIAYMILHATA ONACHOCT KAaTO MPUOPUTET. 3HAUUTEIHA YacT OT
Te3U cBiauuiia ce cpewar B Pogomure. MHOro or TiIX ca rojieMu M C JIBJIOOKO
Pa3NoJ0KEHN XJIb3raTeHH MNOBbPXHUHM. PaboTuTe 3a HamalsiBaHe Ha CBJIAuYMIIHATA
OIACHOCT MPEMHHABAT MPe3 ChCTAaBIHETO HA KapTara Ha cBiauyuuiara B bearapus B mamad
1: 500 000 (1999 r.) u xapTUTE Ha CBIAYMIIATA B aIMUHUCTPATUBHUTE 0OJacTu B Mamiad 1:
100 000 (2000-2002 1.). TIpe3 2006 r. kapTaTa Ha CBIIa4MIIaTa B bhIrapus ce akTyanusupa
¢ nganHu oT 180 HoBu mposBenu cBnaunma. Cien Ttoa, Hamumonanna mnporpama 3a
CMeKYaBaHe Ha cBiaudinHata omnacHocT (2007-2015) Oeme paspaboTeHa u mpuera.
CpuiecTBEHM €IEMEHTHM Ha Ta3M IIporpaMa ca KakTo cieasa: 1. cb3naBaHe Ha
MH(pOpPMaLlMOHHA CUCTEMA; 2. KOHTPOJIHO HA0JI0/IEHNE Ha aKTUBHU U OMACHU CBJIAYMILA; 3.
IIPEBAHTUBHM JE€WHOCTH Cpelly CBIAQUMINHU T10sBA; 4. WH)XXEHEPHUM MEPKM 3a
IPOTUBOJCUCTBUE U CBHOPBHKEHUS (MOANOPHU CTEHM U T.H.), 5. CIEUIHM MEpKH 3a
IPOM3IIECTBUS, IPUIMHEHU OT BHE3AIHO MOSBWIN KaTacTpodalHu cBiaayuina. Pogonckust
pPErvoH 3aeMa MPUOPUTETHO MACTO B reo3auiuTHUTE paboTu B bbarapus. Hanumonamnata
nporpama 3a CMeK4YaBaHe Ha CBJIAYMIIHATa OMACHOCT BKIJIIOYBA 3allMTHH paboTH Ha 172 oT
Hal-OMacHUTE CBJIayulla B bbiarapus, KakTo M y4acThIM CHJIHO 3aCeTHATH OT JIMHEHA
epo3usi U Mopcka abpas3usi. 32 oT Te3u cBiauuiia ca nposiseHu B Pononure. IloBeuero ot
TAX ca pasnojioxeHu B paiionute Ha CmonaH u Kovpmkamu. HeoOxonmumarta cyma 3a
IIPOTUBOAEHCTBHE cpelly Te3n 32 cBiauuiia ce oueHssa Ha 31,9 munmona nesa (16,3
MUIHOHA €Bpo). Ta3u cyma e mpubiausuTenHa U e ObJe KOpUTHpaHa B CHOTBETCTBHUE C
HOBHUTE HEOUYAKBAHO ITPOSBEHU CBIIAYMILA.
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70. Bruchev 1., P. Ivanov, G. Frangov, R. Varbanov, N. Dobrev, B. Berov, R. Nankin, M.
Krastanov. 2007. The Landslides In Bulgaria — Factors And Distribution, Geologica
Balcanica, 36, 3-4, 3-12.

Abstract: The necessity of contemporary assessment of the natural hazardous processes on the
territory of Bulgaria leading to disastrous and catastrophic situations in a number of regions is
motivated by their high activity resulting in destruction of building fund, infrastructure, historical
monuments, land use disturbance and annihilation of areas, interrupting of communications, ag-
gravation of ecological conditions, human health threats, social stress enhancement. The landslide
manifestations displayed recently along the Black Sea coast and the Danubian riparian area, the
Rhodopes and other parts of the country and their serious consequences confirm the long ago
ascertained truth that the Bulgarian territory is characterized by a high degree of landslide hazard.

The geological-tectonic conditions and the relief of the country determine the development of a
large number of landslides on its territory. The many years of research and applied activities on
landslides have led to the establishment of important relationships for their distribution, factors for
origin and activation, mechanism and dynamics, etc. The origin and activation of landslides is a
consequence of the influence of many factors - tectonic, seismic, geomorphologic, climatic and
technogenic ones. A part of them act permanently, while others have short-term impact. Both
separately and in combination they reduce slope stability and provoke the manifestation of big and
destructive landslides. The impact of the destabilizing factors and the distribution of 403
landslides are analyzed in this work. Regions with different degree of landslide hazard have been
distinguished. Diagrams are shown for the regional distribution and time of landslide display. The
weighted effect of the destabilizing factors for slope stability formation is different. A part of them
as the contemporary vertical movements and earthquakes are of regional importance, others act
locally - erosion, abrasion, precipitation. The origin of the active landslides may be closely related

to contemporary tectonic activity.

The regional distribution of the landslides according to their volume shows that landslides with a
volume up to 10 million m? are the prevailing type in the country. The most numerous landslides
in this group - about 50% of the total number - are observed along high Danubean Bank and
Northern Black Sea coast, in the tectonically active grabens as Sofia, Pernik or Simitli and the
landslides along some of the faults in the Strouma zone. The largest landslides with a volume of
more than 100 million m* are encountered along the Danubean Bank, the Northern Black Sea

coast and in Rhodope Region.
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Pe3rome: HeoOxommmocTTa OT ChBpEMEHHa OICHKAa Ha NPUPOAHUTE OMNACHU NpPOIECH Ha
TepUTOpUSTa Ha bbiarapus, KOeTo BOIU 10 KaTacTpodallHU U KaTacTpoaiHu CUTYyalluu B peaulia
pailoHd € MOTHBHUpAH OT BHCOKAaTa UM aKTUBHOCT B PE3yJTaT Ha pa3pyllaBaHe Ha crpajieH (QoH[,
uHppacTpyKTypa, HICTOPHUUECKU 3a0€NIeKUTETHOCTH, CMYIIIEHUS B 3¢MEMOI3BAHETO U aHUXUJIAIIHS
Ha 00J1acTH, IPEKbCBANKN HA KOMYHUKAIIMUTE, BJIOIIABAaHE HA €KOJOTMYHUTE YCIOBHS, 3aIlJIaXH 3a
3/IpaBETO Ha XOpaTa, IIOBUILIABAHE HAa COLMAIHOTO HanpexxeHue. [IposBu Ha cBiIauMila NposiBEHU
HacKopo mo kpaiiopexxuero Ha YepHo mope u JlynaBckusa Opsr, Pomonute u apyru dactu Ha
CTpaHaTa U TEXHUTE CEPUO3HHU IOCIETUIM IMOTBBbPXKAABAT OT/IAaBHA YCTAaHOBEHAaTa WCTHHA, 4e

GBHFapCKaTa TCPUTOPHA CC XapaKTCPU3Hpa C BUCOKA CTCIICH HA OMMACHOCT OT CBJIA4YMIIIA.

['eonoro-TekToHCKUTE yClIOBUS U peneda HAa cTpaHaTa OMPENENAT Pa3BUTHUETO HA rojisiM Opoit
CBJIAUMINIA HA HEHHA TepuUTOpHusi. MHOrOTO TOAMHU HAa MU3CJIECIBAHUS U MPUIOKHU JEHHOCTH IO
CBJAuuIIaTa ca JIOBEIM JO YCTAaHOBSIBAHETO HAa BaXHM 3aKOHOMEPHOCTH 32 TIXHOTO
pasmpeneneHue, ¢GakTopd 3a MPOU3XOA U aKTHBHpPaHE, MEXaHH3bM U JIMHAMHUKA, U T.H.
[Ipou3xoabT U aKTUBUPAHETO HA CBIAYMINATA € CIEACTBHE OT BIUSHHETO HA MHOTO (DaKTOpH -
TEKTOHCKH, CEU3MHYHHU, T'eOMOP(OIOKKH, KIMMATHUYHH W TEXHOTeHHHW. EJHa dYacT OT TAX
JeHCTBAT IOCTOSTHHO, JIOKATO APYTH MMAT KpaTKoCpodeH edekT. KakTo camocTosITennHo, Taka U B
KOMOMHAIMs T€ HaMassBaT CTAOMIHOCTTA Ha CKJIOHOBETE M MPOBOKUPAT MPOsIBaTa HA TOJEMU U
paspyuIMTenHu cBnayniia. Be3aelicTBueTo Ha qectabunu3upanuTe GakTopu U pasipeieIeHHEeTO
Ha 403 cBrayuia ca aHAJIM3UPAHU B Ta3u paboTra. PasrpaHnyeHu ca peruoHU C pa3inyHa CTENeH
Ha cBJjauyuiHa onacHocT. [loka3anu ca quarpamu 3a periOHaJHOTO U BPEMEBO PA3Mpe/eiIeHUE Ha

CBJIQUUIIATA.

EdexrpT Ha aecrabunusupaniure (QaxkTopu IMpH HapyllaBaHE Ha CKJIOHOBaTa yCTOMYMBOCT €
pasmuyen. ExHa gact OoT TAX, KaTO ChBPEMEHHHTE BEPTUKAIHH JIBUKCHUS U 3EMETPECCHHUS ca C
pPErMOHANHO 3HAaYeHUe, a JAPYrH JEHCTBAT JIOKATHO - epo3us, aOpasus, Bajexu. llposBara Ha
aKTUBHHUTE CBJIAYMILA MOXeE J1a ObJe TSICHO CBBP3aHO ChC ChbBPEMEHHA TEKTOHCKAa AaKTUBHOCT.
PernonanHoTo pasmnpezeneHue Ha CBJayuiaTa B ChOTBETCTBHE C TEXHHsS Oo0eM IOKa3Ba, 4e
cBiaauum@a ¢ obem mo 10 muIH. m® ca npeoOiajaBamus TUN B cTpaHaTta. Hail-mHOTroOpoiHu
CBJIAYMIIA B Ta3U rpymna - okoso 50% ot obuust Opoit - ce Habyo1aBaT MO BUCOKUS TYHABCKUS
opsr u CesepHo UepHomopHe, B TEKTOHCKM aKTHBHM TIpabenu kato Codus, IlepHux wumum
CUMUTIM U CBIIAUMILATA 110 HAKOM OT pazinomute B CTpymckara 30Ha. Hali-ronemure cBinauumiata
¢ o6em ot noseue ot 100 Munuona m3 ce cpeuiar 1o NpoTeKeHre Ha TyHaBcKus Opsar, CeBepHOTO

UYepHoMopue u B Poornckus peruoH.
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71. Matova, M., Frangov, G., Ivanov, P. 2007. Useful Balkan Collaboration In
Geoenvironment and Its Main Results — Geologica Balkanica, 36, 3-4, 113-115.

I'eonoruueckum mnpoOiemMaM OKpysKarolllel cpeau Ha TeppUTOpuM ballkaHckoro moixyocTpoBa
nocBereHn ABa MexayHapoauux IIposkra: «3kcmepTHas OLIEHKAa NPOCENaHUM, CBSI3aHHUX C
THIPOTEOJIOTUYCCKUMU M WHKCHEPHOTEOJIIOTUYECKUMHU  YCIIOBUSIMU  pai0iX ropomoB Codwus,
Ckomnbe u Tupana - (1996-2001) u *CelicMO-THIPOTr€0JOTHYECKAsT YA3BUMOCTh I'€0JIOTHYCCKOM
OKpyKaromeh cpeau u obmecta bankancksix ctpan» (2004 - 2009). Opranuzatopu [IposkToB:
IOHECKO u boarapckas Axagemuss Hayk. MexnyHapoaneiii koopaunatop IIposkrToB: M.

Maroga.

Ha reonoxkm W exoNOrMuHU mpoOieMu Ha banmkaHCKuS TOIYOCTPOB ca IIOCBETEHU JBa
MeXIyHapoaHH 1npoekra: "ExcneprHa oleHka Ha clsAraHe Ha TE€peHa CBBP3aHO C
XHUJIPOT€O0JIOKKUTE U MH)KEHEPHOI€OJIOKKUTE yCI0BUS B palloHuTe Ha rpajnosere Codus, Cxomnue
u Tupana® (1996-2001) u ,,CeusmMuuHa U XUJPOTEOJIOKKA YSI3BUMOCT Ha OKOJHATa cpeia u
obmecTBoTO Ha OankaHckuTe cTpanu’ (2004 - 2009 r.). [IpoexTute ca ¢ opranuzaropu FOHECKO

n B’LJIFapCKaTa aKaJICMH Ha HAYKUTC. Mex():[yHapoz[eH IIPOCKTOB KOOPAUHATOP € M. Maroga.

72. Marosa, M., I'. ®panros, I1. FBanos. 2008. ['eonoxkka ysa3BUMOCT Ha OKOJHATa Cpelia B
bearapus. — B: Jlokn. Ha HayyHa KoH}. ¢ MexayH. yyactue BCY’ 2008, 29-30.05.2008,
Codwus, benrapus, 1.2, 100-106.

Abstract. In Bulgaria there are numerous recent active geological structures. They participate in
various geological processes. The recent processes include earthquakes slope processes, faulting,
fracturing, carstification, weathering erosion etc. Considerable number of them is vulnerable for
the geoenvironment and the society. The slope processes and the earthquakes create the most
significant dangers in the country. There are direct or indirect causes for destructive effects, also
for human and economical losses. The knowledge for these processes and its wide distribution
contribute the mitigation of the negative geological influence.

Pe3rome. B bbirapus nma MHOKECTBO ChbBPEMEHHHM aKTHUBHU T'€0JIOKKH CTPYKTYpHU. Te yyacTBar
B pa3JIMYHU T'EOJIOKKHU Mporecu. ChbBpEMEHHHUTE MPOLECH BKIIOYBAT 3€METPECEHHUsI, CKIOHOBU
MPOLIECH, Pa3IOMsIBaHE, OKapCTsBaHe, W3BETPSAHE, epo3us U T.H. 3HAUUTEleH Opoil oT TAX ca
ySI3BUMM 3a TeoJIoKKaTra cpela M o0mecTtBoTo. CKIOHOBHUTE MPOLECUTE U 3EMETPECEHUSTa
Ch37aBaT Hail-3HAUMTEITHUTE OIMACHOCTH B CTpaHaTa. Te NpPUUYMHSABAT MPEKH WU KOCBEHU
paszpymmuTenHu epeKTH, a ChIIO MPEeIU3BUKBAT MKOHOMUYECKH 3aryOM M YOBEIIKH >KEPTBH.

Ilo3naBaHeTO Ha TE3HU mponecu JormpuHacs 3a CMEKYaBaHC Ha OTPULATCIIHOTO I'€OJIOKKO BIIUSAHHUC.
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73.  KpscranoB, M., I'. ®@panros. 2007. OneHka Ha HHXECHEPHOT'COJOXUTE YCIOBHS 3a
¢bynaupane Ha eTpoiHa padunepus 3anagaHo ot rp.Cunuctpa. — B: Hayuna kondepenuus

¢ mexxayHaposiHo yuactue BCY’2007, 15 mait — 16 mait 2007, Codust, Towm 11, 122-128.
Abstract: The present assessment is made in connection with design and building of a petrol
refinery. The explored building site is located on about 6 km on the west of Silistra on the bank of
the Danube river. The region is included in the east part of the Moesia platform. The main
attention during the geological survey is paid on the distribution and phisico-mechanical
properties of quaternery sediments as well sand embankment. The conclusion is that sand
embankment is well compacted with very high relative density, but other soils under the
embankment possess too variable consistency and relative low bearing capacity due to

impossibility for pore water pressure diffusion.

Pe3ome: Hacrosimata oleHka € HampaBeHa BbB Bpb3Ka C INPOEKTHPAHE M HU3rpaxkJaHe Ha
nerposHa padunepus. [Ipoyyenara ctpouTenHara Mollagka ceé HAMUpa Ha OKOJIO 6 KM Ha 3amaj
ot rp. Cunnctpa Ha Opera Ha peka [lynaB. PaiioHbT momajga B u3ToyHaTa yacT Ha MwusuiickaTta
wiar¢popmara. OCHOBHO BHHMMaHHE IO BpEME Ha TEOJIOKKOTO TPOYy4YBaHE € OOBpHATO Ha
pasnpoCTpaHEHUEeTo U (PU3UKO-MEXaHUYHHUTE CBOMCTBA HA KBATEPHEPHUTE CEAMMEHTH, ChILO U HA
Hacuma OT HaMHUT IsIChK. M3BOABT €, e msichuyHMA HAacul € Jo0pe YIUIBTHEH C MHOTI'O BHCOKa
OTHOCUTEJIHA IUTBTHOCT, HO JAPYIMTE IIOYBM I10Jl HAcHIa IpHUTEXaBaT TBBPJE HPOMEHIIMBA
KOHCHCTEHIIMS U OTHOCHUTEIIHO HHUCKAa HOCHMOCIOCOOHOCT TOPaay HEBB3MOXKHOCT 3a pa3ceiiBaHe

Ha MMOPHUA HATUCK.

74. ®panros I'., M. Kpscranos, M. Xamosa. 2008. ['eoTexHIUECKN aHAIN3 HA CBIAYHUINE TIPU
c. [ItngeBo, o6m. Omyptar. — B: Jlokn. Ha HayyHa kKoH(. ¢ MexayH. yuyactue BCY’ 2008,
29-30.05.2008, Codust, bparapus, 1.2, 107-111.

Abstract: On the territory of Omurtag municipality landslides activate very often. The main
reasons for that are the jutting out river valley slopes and the low value of the shear strength
parameters of the deluvial clays. The heavy embankments, the cutting of the slopes, the
waterlogging have intensive destabilising influence. The discussed landslide, located on the south
from Ptichevo village, was developed from lower to upper part of the slope. The sliding surface is
to a depth of 2.00-5.80 m. The results from the field and laboratory exploration and the analysis of
the slope stability are included in the report. The influence of the different factors on the slope
stability is estimated and precautions are suggested.

Pe3iome: Ha Ttepuropusita mHa OO6mmHa OwmypTrar CBiayMina C€ aKTUBHPAT MHOTO YECTO.

OcHoBHHUTE OpUYMHAU 3a TOBAa Ca BPA3AHUTC PCYHO-AOJIHMHHH CKJIOHOBE W HHCKaA CTOMHOCT

SAKOCTHHUTC IMapaMCTPH Ha CPA3BAHC HA ACITYBUAJIHUTC TJIMHH. Texkure HaCHIIM, IIOAKOIIaBaHCTO

Ha OCHOBATa Ha CKJIOHOBCTC W IPCOBJIAXHABAHCTO UM HMAT HHTCH3UBHO ,E[eCTaGI/IJ'II/BI/IpaH_IO
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BIMsIHUE. Pa3riieanoTo CBiIaYMIe € pasojioKeHO Ha Ior oT ceno [ItudeBo, M ce € pa3BUio OT
J0JTHATa KbM TrOpHATa 4YacT Ha ckjoHa. [Imp3rarenHaTa moBBPXHOCT € Ha 1biabounHa 2.00-5.80 M.
Pesynrarure ot mosieBUTE MpOy4YBaHUsl, 1a00PATOPHO U3CIICIBAHE HA TOYBEHH NMPOOU M aHAIN3 Ha
CTa0MJIHOCTTA HAa CKJIOHA Ca BKJIIOUEHH B JIOKJIaja. BimsHueTo Ha pa3inuyHuTe (aKTOPH BBHPXY

CTaOMJIHOCTTA HA CKJIOHQA, C€ OLCHABAT U YKPCIUTCIIHU CHbOPBIKCHHUA Ca MPCAJIOKCHU.

75. XamoBa, M., I'. ®panros. 2008. IIpunoxeHue Ha MNOANOpPHA CTEHA C MPOPE3U 3a
yYKpernBaHe Ha IbTHU HACUMH. 4-Ta HAay4YHO-TIPUJIOKHA KOH(GEpEeHLHs C MEXIYHapOIHO

yaactue Ha BCY Y. Xpadsp”, 129 — 130.

VKpenuIe/HUTE NOATOPHM CTeHH Ce NPRMarar 3a cTabWIM3Mpase Ha CHIRYHIIHA
Tepend B KOMOKHALHA ¢ ONpENeneH KOMIUIEKC BOAO3AUTHY, MPCHAKHA H IUIRHKPOBSIHK
seponpuarad [1]. 3a 1a 6unar ehekTHENH B HKOROMEYHO opasMeperH, ¢ HeoSX0auMO Ja He
CC CH3/1aPaT yC/IOBHA 32 NOANPHINBAHCTO HA MOYBCHHTE BOJAW W CTCHHTE JA CC HATOBAPBAT
OCBEH ChC CBIAYMINHAA HATHCK OWIE C XWIPOCTATHYEH WIH XHAPONWHAMHYCH HATUCK. 3a
HeNTa ocRen Jpenax 3ax ropba Ha crenara, ce yerpofipat Gapbakanu s caui ¥an g8a peaa,
OT KOMTO BOJATA 12 Moxe GeanpensTCTReHO ja ce ApcEWpa. Bapbakanure ce H3MRHEBaT O
PVC 1p16u ¢ 110 na pascroanue 1,5 - 2 m, KOKTO ¢e 3anarar NPEABAPHTENHO B KOJpaska.
Oxaspa ce obave, 4e [OHIKOra OTROHABAHETO ¢ fapfaxany HE ¢ cHEKTHBHO NOPATH MaTKHsT
AHAMCTHP HA OTBOPUTE M 3aMyIIBAHETO MM OT H3THYAU[ C BOJATA TIHHEH MaTepuan AKO
OOMIOPHMTE CTEHH HE Ca OpasMepeHH H Ha BOJEH HATHCK, CC CHIMABAT YCIOBAA 33
HApYUIaRaKe HA CTA0WTHATETA MM - HAKTORABANE, XIBIraHe, a MomAxora ¥ ofpemanc. Ero
330 OEAKOra ce CYHTa, Y& NOANOPHKTE CTeHH He €A NOCTATHIHO e CKTHBHN KOHCTPYKIAN
IPK YKPENBAHETO Ha CB/ATHINA.

3a na c¢ OCHTYpH eEKTHBHO OTEOIHSBAHE Ha TepeHA € MPOCKTADAHA BIVIOBA
HOAMOPHA CTeHa C NPOPe3d MO0 LANaTa BHCOWMHA HA cremara. Llsiarta xomcrpyxums
IpejCTan/fBa GyRAaMenT, KOJIORH # ofemassama rpeaa (ur.1).

MMpopesure ce mympaussar ¢ mmpuna 25 cm. [lpn mmLimeHHEe Ha HAcHN®, OKOIO
NPOPE3UTe Ce NOAPERJAT SAPK CKANHK KhCOBE ¢ JHaMeTsp d> 25 cm ¥ OKONO TX c€ HaCHIIBA
¢ no-apeben cxanen marepran. ITo To3n HavnA ce chagasa GANTEH, Ipe3 KOHTO BOATa MOJKE
JICCHO /ia C2 IPCHHPA H BOJHHEAT HATHCK A€ HATOBAPBA JOMBJIMHTENHO KOHCTpY Kmista, He ce
Hasara 3ajl CTCHATA Ja ce nonara apenaxna cacrema. [To To3M HAaYWHE NOANOpHATA CTEHA C¢
npesphia B ¢PCKTHBHA YKpEnuTenHa KOHCTpYKmus, ocofeHO NMpH yKpenBaHe Ha ITLTHH
HACHITH, 3ACCTHATH YaCTHYHO HIH HITANO OT CBI2YHMCH ODOEC.

76. Wsanos, I1., H. lo6pes, M. Kpbcranos, P. Haukun, I'. ®@panros. 2009. ['eonoxku mnpen-
MOCTAaBKM W PEXKWMHU HaOMIONEeHHMs Ha cBiauuile ,,Ezepume”. - B: CO. [oxn. Ham.
koHpepeHims ¢ Mex. ydact. "'EOHAVYKHU 2009", 3-4 nexemspu 2009 r., Codus., 136-
137. (mocrepen moxnan u myomn. ot bI'J])

Pe3iome. Cenaume ,,Ezepuine” e pasmnonokeHo Ha aecHUs Opsr Ha p. VICKbp CEBEpOU3TOYHO OT

rp. Core. CKJIOHBT € CBhC CTPBMEH HAKJIOH KbM peKkaTa. PallOHBT TpejacTaBisiBa JPEBEH

CBIIAYMIICH [HPKYC, U3BECTEH T0J Ha3BaHHeTO ,,Eseprme”, ¢ rurout mpubmusurento 500 000 i,

[leproMyHO B OTIENHU 30HM HACTBIBAT IMO-3HAYMTEIHHU AKTHUBHU3AIMM, KOHTO IMPEIU3BUKBAT

MPEeKbCBaHUS Ha MBTHOTO IUJIATHO U edopmanuu 1o crpagute. Beeyenara nonuna Ha p. Mckbp e
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OT 0COOCHO 3HAYCHHME 3a JAMHAMHKATA Ha CBJIAYUIIMHUS Tpoiec. CBIAYHIIHHAT €3HK € CHIJIHO
€po3upaH OT pekata. MacuBBT, KaTO 1510, B MOBBPXHOCTHATA CH 30HAa € CHJIHO HAalyKaH u
m3BeTpst. [Ipes 2007 r. Oemie m3rpajeHa MOHUTOPMHIOBAa Mpexka Ha cBiaduiie ,,Ezepure".
MpeskaTa uMa 3a el Ja YCTaHOBH CTENEHTa Ha aKTUBHOCT Ha CBJIAYUIIE TO U HETOBUTE Hali-ak-
TUBHHUTE ydacThlU. [IpenBapurenHuTe pe3yiaTaTH OT MPOBEACHUTE JBYTOJUIIHU HU3MEPBAHUSA
MOKa3BaT, Y€ CBJIAYUIIETO € B IOCTOSIHHA aKTUBHOCT, KAaTO MO-TOJIEMH IMPEMECTBaHUS MMa B

JOJIHaTa 4aCT Ha CBJIaUMIICTO.

77. Matova, M., G. Frangov, P. Ivanov. 2009. Analysis and documentation of seismic-
hydrogeological manifestations in Bulgaria. — B: Jloxi. mexayH. Hayuna koH¢p. BCY’
2009, 04-05.06.2009, Codus, bearapus, 1.2, VI-17-22.

Abstract: The seismic activity of the country is significant. The magnitudes of the earthquakes
reach values of M 7.8. The seismic manifestations provoke changes in the lithosphere.
hydrosphere, biosphere and the atmosphere. The seismic-hydrogeological phenomena are studied.
The obtained information for the seismically induced liquefactions, landslides and land
subsidences, also for considerable changes in the characteristics of the ground water represents
subject of deep analyses and correct documentation.

Anoranus: Cen3MuyHa aKTUBHOCT Ha CTpaHaTa € 3HAaYuTeTHa. MarHUTyIuTe Ha 3eMEeTPeceHHsITa
nocturatr croitHoctd M = 7.8. Ceu3MUYHHUTE TPOSBHU MPOBOKHPAT MPOMEHH B JUTOC(epara.
xuapochepara, Oumochepara u armochepara. CeU3MUUHO-XUIIPOTEOJIONKKHA SBJICHUS Ca
M3CIeIBaHN M TIPEJICTaBeHH B Hacrosimarta paborta. Ilomydenata wmHpopMamus 3a CEM3MUYHO
WHYIMPaHU BTEYHSBAHUS Ha MOYBH, CBIIAYMIIA U CIISTaHE Ha TEPEHa, ChIO TaKa U 32 3HAYUTEITHU
MPOMEHU B XapaKTePUCTUKHUTE Ha MOJAMOYBEHUTE BOU € 00EKT Ha 3a/1bJ100UEH aHaIU3 U KOPEKTHA

JIOKYMEHTAIUA.
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78. Frangov, G., M. Krastanov, R. Varbanov. 2009. Complex engineering geological
conditions for civil construction in the Rhodope Mountain (Bulgaria). Proceedings of the

17th International Conference on Soil Mechanics and Geotechnical Engineering, 749-752.

Complex engigeeriniﬁeological conditions for civil construction
in the Rhodope Mountain (Bulgaria)
Des conditions complexes de géologie de 1'ingénieur pour le bitiment
dans la montagne de Rhodope (Bulgarie)

G. Frangov
Higher School on Civil Engineering “Luben Karavelov”, Sofia, Bulgaria
M. Krastanov
Geological Institute of Bulgarian Academy of Sciences, Sofia, Bulgaria

R. Varbanov
University of Architecture, Civil Engineering and Geodesy, Sofia, Bulgaria

ABSTRACT

The explored terrain falls within the central parts of the Rila-Rhodope engineering-geological region which has undergone continuous
tectonic evolution. The big fault structures manifested in the region were reflected both on relief modeling and on the engineering
geological properties of rocks and soils. The studied site is situated on a steep valley slope. inclined to the east and with an average
altitude of 1540 m. The terrain is built of deluvial Quaternary deposits situated on pre-Cambrian gneisses and marbles. The
geotechnical exploration carried out has proved that site conditions are complex and require special attention when selecting the
foundation pattern. The rock substrate is covered by Quaternary deposits of variable thickness, reaching 20.00 m at some places. The
conditions are further complicated by the existing zone of vertical karst forms, filled with soft clay of low strength and deformation
parameters. The karstified marbles create the prerequisite of significant water inflow in the construction excavation. Unconventional
foundation scheme has been accepted due to the predicted imregular subsidence of the Quaternary soils and the expected high water
inflow from the karst massif. In the terrains built of old metamorphic complexes weak and karst zones of considerable thickness are
encountered, which are the product of tectonic and weathering processes. Various methods of geotechnical explorations, which w?ll
guarantee the detailed clucidation of the geological circumstances, have to be applied in order to establish such zones. This will
ensure the correct choice of the foundation pattern.

Pestome: IIpoyuBaHuAT TepeH MoOMajga B LEHTPAIHUTE 4YacTh Ha Puio-Poponckus mHKEHEpHO-
T'€0JIOKKHM PETMOH KOMTO € OWJI MOAJIOkKEH Ha MPOABIKUTENHA TEKTOHCKA eBotolus. [IposiBeHnTe
roJIEeMH Pa3JIOMHU CTPYKTYpH B 00JIacTTa ca ce OTPa3Hiid KaKTO BbpXY MOJEIUPAHETO Ha perneda,
Taka ¥ BbpPXY HHKEHEPHOT'€0JIOKKUTE CBOMCTBA Ha cKayuTe U mouBute. [IpoydyBanara miomaaka e
pa3noJoXKeHa BbPXyY CTPBMEH JIOJIMHEH CKJIOH C HAKJIOH Ha M3TOK M CpeJHa HaIMOpPCKa BHCOYMHA
1540 m. TepeHbBT € W3rpaZieH OT AETYBHAIHU KBATEPHEPHU OTJIOKEHHS BBPXY JOKaMOpHIiCKH
rHalicu U MpaMopu. OT MPOBEACHOTO I€OTEXHUYECKO MPOYYBAHE € YCTAaHOBEHO, Y€ YCIOBHATA HA
IUTOIIAJKaTa ca CJIOKHU. TaBa M3UCKBA CIELMAIHO BHMMaHUEe INpH HM300pa Ha HauMHa Ha
¢bynaupane. CkanHata MOJUIOKKA € MOKPUTA OT KBaTEPHEPHH OTIOKEHHUS, YHIATO AcOelnHa €
IIpOMEHJIMBa U Ha MecTa jaoctura 10 20,00 m. YcnoBusra ca yCI0)KHEHH M OT HAIMYMETO Ha 30Ha
C BEPTHKAIHU KapCTOBH (OPMH, 3alIBIHEHH C MEKOIUIACTUYHA TJMHA C HUCKHA SKOCTHU H
nepopmanmoHHu mokazarenu. OKapCTeHHTE MpaMOpH Cbh3/aBaT IMPEANOoCTaBKa 3a 3HAUMTENIeH
BOJIOTIPUTOK B CTPOWTENHHMA wu3Kom. [lopaanm TPOTHO3HWTE HEPAaBHOMEPHH CISTaHUS Ha
KBaTEPHEPHUTE IOYBM M OYAKBAHUTE TOJEMHM BOJONPHUTOIM OT KapCTOBHS MacuB € MpueTa
HETPaJMIIMOHHA cXeMa Ha (yHmupane. JIpyr BakeH W3BOJ €, UY€ B TEPEHU HM3TPAJICHH OT CTapu
MeTaMOp(hHU KOMIUIEKCH C€ CpellaT ci1adu U KapCTOBH 30HU ChC 3HAUUTENHA J1eOeIHa, KOUTO ca
MPOAYKT HAa TEKTOHCKM W W3BETPUTEIHH IPOIECH. 3a YCTAHOBSBAHETO HAa TaKWBa 30HU €
HEOO0XO/MMO MpPUJIAraHeTO Ha Pa3IMYHU METOJIU 3a F€OTEXHWYECKHU MPOYYBAHMUs, TapaHTHpAIIN
MOAPOOHO M3SICHSBAHE HAa TeOJIOKKAaTa OOCTaHOBKAa. TaBa OW J0OBeNO J0 TpaBujieH H300p Ha
HaunMHa 3a (QyHIUpaHe, TapaHTUPaHE YCTOMYMBOCTTA Ha MPOEKTUPAHUTE CTpaJd M CHIDKaBaHE
CTOHHOCTTA Ha HEMPEIBUICHUTE CTPOUTEITHHA PA3XOIH.
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79. Hamova, M., G. Frangov, H. Zayakova. 2009. Review on the applied methods for
landslide control in Bulgaria. Proceedings of the 17th International Conference on Soil

Mechanics and Geotechnical Engineering, 1646-1649.

Abstract: The territory of Bulgaria is characterized by active tectonics, which had determined the
formation of hilly and mountain relief. The geological structure is rather diverse and includes both
rocks and dispersed soils. Under the effect of the naturally occurring processes thousands of
landslides with different volume, mechanism and dynamics are displayed. The construction of
various facilities, roads and buildings under these conditions is connected with the performance of
excavations and embankments, changes in the groundwater level and dynamic impacts, leading
often to slope instability, appearance of new landslides and activation of old existing landslides.
The stabilization of slopes and prevention of landslide appearance occupies an important place in
both new construction and exploitation of the already built facilities. The present work gives
examples of different methods for landslide stabilization and makes brief analysis of their
effectiveness. The more often applied methods include various types of vertical and horizontal
drainages, changes of slope inclination, strengthening with reinforced concrete piles, anchors,
retention walls, gabions, reinforcement of buttress embankments. Special attention is paid to
landslide monitoring as a substantial element for predicting their development and as initial
information for selecting a suitable set of preventive and stabilizing measures. The main
conclusion based on the investigated cases is due to the multifactor character of the landslide
process the maximum stabilizing effect is achieved when the applied measures are aimed at the

factors having the highest weight impact on slope stability.

Pe3tome: Teputopusita Ha bbarapusi ce xapakTepusupa ¢ aKTUBHA TEKTOHHUKA, KOSITO OIpeness
dhopMHUpaHETO Ha XBIMHUCT U TUTAHUHCKU penied. ['€00KKUsAT cTpoek € JocTa pazHooOpazeH u
BKJIIOYB4, KAKTO CKaJd, Taka W AJUCIICPCHHU I1O0YBH. HO)I ﬂeﬁCTBHeTO Ha CCTCCTBCHU MNPOLCCHU
BB3HMKBAT XWISIIM CBJIAYUINA C pa3NudyeH o0eM, MEXaHW3bM M JUHaMHKa. M3rpaxnaHeTo Ha
pa3NMYHU CHOPBHKEHHS, MBTUIIA M CTPaAd B pPAMKUTE Ha TE3W YCIOBUS € CBBP3aHO C
HU3I'BJIHCHUETO HA MU3KOIIM W HACHUIIM, TPOMCHHU B HMBOTO HA MOJAMNMOYBCHUTC BOAHW W JWUHAMWYHU
B"I)SI[GI\/JICTBI/ISI, BOACIINU YECTO OO HecTaOMIIHOCT Ha OTKOCUTEC, IIOsABAa HA HOBU W AKTUBHPAHC Ha
cTapu cBrnaynia. CTaOWIM3UPaHETO HA CKIOHOBETE M MPENOTBpaTsIBaHE HA MOsABAaTa HA HOBH
CBJIAUUIIA 3a€Ma BaXHO MSICTO, KAKTO B HOBOTO CTPOUTENICTBO, TaKa U MPH EKCIUIOATAIUs Ha Bede
IMOCTPOCHU CHOPBHIKCHUA. B HacToOdIIaTa HY6J'II/IK3HI/I$[ ca IaJCHU NMPpUMEPHU 3a pa3jIndIHU MCTOAU 3a
yYKpernBaHe Ha CBJAYMIlla M C€ MpaBU KpaThbK aHaIN3 Ha TAXHata edexTuBHOCT. Haii-uecto
MpPUJIAraHUTEe METOAU BKJIIOYBAT Pa3IMYHH BHUIOBE BEPTHKATHH M XOPU3OHTAIHH JIPCHAXKH,
MPEOTKOCUPAHEe, YKpPENBaHe ChC CTOMAaHOOETOHHH IMUJIOTH, aHKEPH, TOJIOPHU CTEHHU, TaOMOHH,
yKpernBaHe ¢ KoHTpadopcHu Hacumnu. CrienuaiHO BHHUMaHHE € OT/IEJIEHO Ha MOHHTOPHHTA Ha

CBJIauuIara KaTO CBIICCTBCH CICMCHT 3a IIPOrHO3WMpaHC Ha TAXHOTO pPa3sBUTHEC H KaATO
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I'bpBOHAYaIHA MHGpOpPMAaLUs 3a U300p Ha MOAXOIAN] HAOOP OT MPEBAHTUBHHU M CTAOMIIM3HPALIT
Mepku. OCHOBHUSAT M3BOJA Ha 0a3zaTa Ha M3CIEABAHUTE CIy4ad €, 4e MOpaau MHOTO(aKTOPHHS
XapaKkTep Ha CBJIAYUIIHUTE IMPOLECH MAKCUMaJIEH CTaOMIN3upall epeKT UMaT MEPKUTE HACOUEHU

KbM (DaKTOpHUTE C Hail — TOJISIMO BJIHMSHUE BbpPXY 3arydara Ha yCTOMUMUBOCT.

80. Frangov, G, I. Deyanov, Ts. Tsenkov, M. Hamova, Hr. Zayakova, M. Krastanov, A.
Mihailov. 2010. Monitoring on the Ezerishte landslide in the town of Svoge, Bulgaria.
Proceedings of the XIVth Danube-European Conference on Geotechnical Engineering
“From Research to Design in European Practice”, Bratislava, Slovak Republic, publ.
abstract and CD.

Abstract: The hilly and mountainous topography of Bulgaria is a prerequisite for the occurrence

of many landslides, mainly affecting settlements and transport infrastructure of the country. In

order to reduce the impact of the intensification of the already subsidenced landslides, monitoring
is carried out on some of them. This is the case with the Ezerishte landslide, which is the subject of
geodetic measurements over many years to establish an immediate danger to a large region around

Svoge and implications for the economy of the country. The conducted surveyings of the

established monitoring network show that the landslide is moving at a different speed of up to 10

cm per year. The future development of landslides has been forecast based on the established

movements.

Pe3ome: XBIMUCTHAT M TUTAHUHCKU penied Ha bwirapusi e mpenmocraBka 3a Bb3HHKBaHE Ha
MHOTO CBJIAuMINa, IJIaBHO 3acArally HaceJIeHWTe MecTa W TPaHCHOpPTHaTa MH(pACTpyKTypa Ha
crpanata. C 1en 1a ce HaMaiau Bb3JEHCTBUETO U aKTUBU3ALMATA HA BeUue MIPOSBEHU CBJIAYMINA, HA
HSIKOU OT TSIX C€ M3BBPILBA MOHUTOPUHT. TakbB € ciydasrt cbe cinauniero E3EPUIIE, koero e
MpeIMeT Ha IeoJe3UYecK MU3MEpBaHMs B MPOIBIDKEHHE Ha MHOTO T'OJUHH, 3a Jla C€ YCTaHOBU
HAJIMYMETO Ha HEMOCPEJCTBEHA OMACHOCT 3a rojsma obiact okosio rpajx CBore ¢ mocieauly 3a
MKOHOMHKaTa Ha cTpaHaTa. [IpoBeeHuTe HAOIIOACHUS Ype3 U3rpajieHaTa MOHUTOPHUHIOBA MpEXa
MIOKa3BaT, Y€ CBJIAYMIIETO CE€ JBMXKH C pasziauuHa ckopocT a0 10 cm roaumHzo. IIpornosupano e

6’I)I[€HI€T0 MY Pa3sBUTUC Bb3 OCHOBA HAa YCTAHOBCHUTC JIBUKCHHUA.

81. Matova, M., G. Frangov, P. Ivanov, T. Tsenkov. 2010. Two Balkan Projects of
UNESCO-BAS for Study and Protection of Geoenvironment and Society. — B: X nayuna
KoH(}. ¢ MexxayH. yuactiue BCY’ 2010, T.VI-45-50.

Abstract: In the territory of the Balkan Peninsula recent geodynamic manifestations provoke land

subsidence, liquefaction, landslide, also stops of water sources or appearance of new ones,

significant changes in the quality and the quantity of the water of the sources or in colour, the

composition and the taste of the water. They need information and systematization. The effects of
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these phenomena are of significance for the development of the geological environment and the

population.

Pe3iome: Ha TCpUTOpUATA HaA bankanckus IIOJIYOCTPOB IIOCICAHUTE I'€COAMHAMHWYHHU IIPOABU
IIPOBOKHpPaxa CJsIraHe Ha 3€MHaTa IOBBPXHOCT, BTCYHABAHC Ha BOAOHACUTCHHU IIOYBH, CBJIAYUIIIA,
a CbIIO U MPECHXBAHC HA M3BOPH HJIM I104BAa HAa HOBH, 3HAYWUTCIHHU IMPOMCHU B KAaUCCTBOTO H
I[€6I/ITa Ha BOoJaTa B U3BOPUTC UJIK LIBETA, CbCTaBa U BKyCa Ha BOJATa. Te3u JaHHHU CC HYKAAaAT OT
HUHTCpHpeTaAlUa U CUCTEMATHU3alllA, KaKBAaTO € LEJITa HAa TC3U IIPOCKTH. E(l)eKTI/ITe Ha TE3H SABJICHUA

Ca OT ChIIECTBCHO 3HAYCHUC 3a OIIa3BAHETO HaA I'COJIOXKKAaTa Cp€aa U HACCJIICHUETO.

82. Frangov, G, Hr. Zayakova, M. Hamova. 2011. Combined slope protection along the

southern Bulgarian Black sea coast. — Proc. XV European Conference On Soil mechanics

and Geotechnical Engineering — Athens, 1343-1346.

ABSTRACT
Some sections of the Bulgarian Black sea coastline are subjected to intensive sea erosion. Slope
cutting during storm events provokes the origination of landslides that threaten buildings, roads
and other facilities. This is the case with the northern coast of the town of Tsarevo. Local slides
and rock-falls have been documented in the coastal zone. They are activated in periods of heavy
precipitation and their sliding surface passes on the top part of grey-green marl-like clays. It is
envisaged to stabilize the slope by sea defence, construction of reinforced abutment embankments
and drainage ribs for water removal.
RESUME
Certaines sections de la cote bulgare de la mer Noire sont soumises a l'abrasion intensive. La
coupe de la pente en cas de tempete provoque la formation des glissements du terrain qui
menacent les batiments, les routes et d’autres installations. C'est le cas de la cote nord de la ville de
Tsarevo. Des glissements du terrain et les chutes des rochers ont ete documentes dans la zone
cotiere. Ils sont actives pendant les periodes de fortes pluies d’orage et leur surface de glissement
passe sur la partie superieure des argiles gris-vert-marne, etc. Il est prevu de stabiliser la pente par
des equipements pour la defense de la cote de I’abrasion la mer comme la construction des
remblais de butee renforcee et le drainage des cotes des eaux souterraines pour eliminer I'eau.
PE3IOME

Hskou yuactsim ot Obirapckoto UepHomopue ca MoJUI0KeHH Ha MHTEH3MBHA MOpcka aOpas3us.
HO,Z[pHSBaHI/ISITa Ha CKJIOHOBETC IO BPECMC Ha IHIOPMOBHU ABJICHUSA € IPUYMHA 3d Bb3HUKBAHCTO Ha
CBJIaUUIlla, KOUTO 3acCTpalaaBaT Crpaiuv, IIbTUIa U CbOPBIKCHUA. TaksB ¢ CJIy4daiaT CbC CEBCPHOTO
Kpaiibpexxue Ha rpan [lapeBo. B MecTHara kpaiiOpekHaTa 30Ha 0s1xa JOKYMEHTHUPAHHU CBIWYaHUS

" CpyTHuIia. Te ce AKTUBHUPAT B IICPUOJAN HA CUIIHU BAJICKHU U TAXHATA XJIb3raTCIHA IMMOBBbPXHUHA
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MUHaBa B TOpHaTa dYacT Ha IUIACT CHBO-3€JIEHHM MepreiononoOHu rmmHU. [lpensmxkna ce
CTa0WIM3MpaHe Ha CKJIOHA 4Ype3 M3TpakIaHe Ha KOMOWHHUpaHa Operosamiura, ChCTaBeHa OT
CKaJIHO-HAacHIHa JaM0a B OCHOBaTa Ha CKJOHA, apMHMpaH IOANOPEH KOHTpapoOpceH Haculil U

APE€HAXXHU pe6pa 3a OTCTpaHsABaHC HA BOAATA.

83. Frangov, G, Hr. Zayakova, M. Hamova. 2011. Strengthening of landslide retaining pile
construction after geodetic monitoring. Proc. First International Conference - GEOMAT
2011, Geotechnique, Construction Materials and Environment, Mie, Japan, Nov.21-23,
2011. Vol. 2, 613-616.
ABSTRACT: The investigated landslide occurred in the spring of 2004 on the road through the
Balkan Mountains, Bulgaria. It was part of a larger ancient landslide that continues down the
slope. To restore the traffic it was decided not to strengthen the whole landslide, but only the upper
part near the road. It was designed and implemented strength support structure consisting of two
rows of steel concrete piles incorporated by a beam. To prevent the influence of groundwater a
horizontal drainage above the landslide was carried out. Geodetic monitoring network was built
and periodic measurements were held in the period 2005 - 2010 to monitor the behaviour of the
structure. During this period the largest horizontal displacements were found in the area between
first and second section of the pile construction. Geodetic monitoring was used to determine the
most vulnerable area of the structure. It was reinforced with additional steel concrete piles
combined with a beam.

Keywords: landslide reinforcement, geodetic monitoring

Pe3iome: Uscnenanoro ceiauuiie ce mposBsiBa npe3 mnposierra Ha 2004 Ha T mpe3 Crapa
rannHa, bearapus. To € 4acT OT MO — TONSIMO JIPEBHO CBIIAYMINE, KOETO IMPOIBIDKaBa IO —
HAJIOJTy TIO CKJIOHA. 3a J1a c€ BH3CTAaHOBU IIBTHUAT Tpaduk Oelre pemeHo a He ce YCHIIBA ISLIOTO
CBJIAYMILIE, & CAMO TOpHaTa My 4acT B OJIM30CT 10 bTs. be mpoekTupana u U3MbIHEHA MOIMOpHA
KOHCTPYKIIUSI ChCTOSINA €€ OT JBa peAa CTOMaHOOETOHHU MUJIOTH 00€IMHEHHM ¢ rpefa. 3a 1a Ob/e
nNpeaAOTBPATCHO BJIHWAHHUETO HaA IMOYBCHUTEC BOIU 0e U3IbIHEH XOPU3OHTAJICH JAOPCHAX Hal
cBimaynmiero. Misrpagena Oemie reoje3nyHa MOHHTOPHHTOBA Mpeka M Osxa MPOBEACHU
nepuoaudHu u3MepBaHuss B nepuoga 2005 — 2010 3a mpocnensBaHe Ha CBhCTOSHHUETO U
MOBEJICHUETO Ha M3rpajieHaTa yKpenmuTelaHa KoHCTpykuus. IIpe3 To3um mepuon Hail — romemmure
XOPHU30HTATHU IPEMECTBAaHUS 05Xa YCTaHOBEHM MEXy I'bpBaTa M BTOpaTa CEeKLUs Ha MUJIOTHATa
KOHCTPYKILIUsA. ['e0/ie3nuecKusiT MOHUTOPUHT Oe M3IOJI3BaH, 3a Ja Cce ONpeleNu Hal-ysa3BUMara
9acT Ha yKpenBaHeTo. To Oe YCHIICHO C JOITBJIHUTETHH CTOMaHeHH MIIOTH, 00ETMHEHH C Tpea.

KawouoBu JAYMM: YCUJIBAHE Ha CBJIAYMIIC, Ir€OAC3NYCCKHM MOHUTOPHHT
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84. Matova, M., G. Frangov, P. Ivanov. 2011. Strong Vrancea Earthquakes and
Environmental Problems Along Danube River (Bulgaria). - XI nayuna koH(). ¢ MEeXIyH.
yuactue BCY’ 2011, 1.VI, 43-48.
Abstract: The November 10, 1940 (M=7.2) and the March 4, 1977 (M=7.2) Vrancea (Romania)
earthquakes are only a part of the numerous intermediately deep seismic events with influence on
the geological environment of the Balkan Peninsula. They were the strongest seismic
manifestations in the prevtopus 20™ century. The seismic effects are considerable in Bulgaria, the
southern neighbor of Romania.
The influence of the strong Vrancea earthquakes was very significant along the Danube River
coast of the country. It takes place generally in segments of the coast in the Northeastern or in
entire territory of the Northern Bulgaria. The Vrancea earthquakes were the cause for the
significant deformation of the crust surface: landslides, rockfalls, formation of so called sandy
volcanoes (liquefaction), fractures, land subsidence etc. The manifestations of seismic
deformations create several problems in the geological environment of the coastal territory and its

technological development.

Pe3tome: Bpanuanckure (Pymbuus) semerpecenus Ha 10 nHoemBpu 1940 r. (M = 7.2) u Ha 4 mapT,
1977 r. (M = 7.2) ca 4acT OT MHOTOOPOHHHUTE CPEAHO IBIOOKH CEM3MUYHU CHOUTHS C BIUSHUC
BBPXY Te0JIOKKaTa cpena Ha bankanckusa momxyoctpoB. Te ca elHU OT Hall-CUIHUTE CEU3MUYHU
MPOSIBH TIpe3 JBajieceTH BeK. CEeM3MUYHHUTE BB3ICHCTBHS ca 3HAYWTEITHH B Bbiarapus, rokHaTta
cbcenka Ha PymbHusa. BausiHueTo Ha cuinHuTe BpaHYaHCKH 3€METPECEHHs] € MHOIO CUJIHO IO
JlyHaBckoTO KpaiiOpexkue Ha cTpaHata. Te 3acsaraT OCHOBHO CEIMEHTa CEBEpPOM3TOUYHOTO
KpaitOpexue a chIlo U 1siata Teputopust Ha CeBepHa buarapusi. Bpanuanckure 3eMeTpeceHus ca
MpUYMHA 3a 3HAYUTENHATa JaedopManus Ha MOBBPXHOCTTA HA 3eMHATa KOpa W IMPEIU3BUKBAT
aKTUBH3AIMITA HA CBJAUYWINa, CPYTHINA, OOpa3yBaHe Ha Taka HAPCUYCHUTE TSCHUYHU BYIKAHH
(BTeuHsiBaHE), MOsABA HA MYyKHATUHU, 3HAYUTENHU ciAraHus u T.H. [IposiBUTe HA CEM3MHUYHU
nedopMaIuu ch3aBaT peariia MpoOJIeMu B T€OJIOKKaTa cpella Ha KpailOpeskHaTa TepUTOpHs U

HEWHOTO pa3BUTHE.

85. ®panros, I'. 2012. Cenaunniau npouecu B ¢. ['opau Baaun, Opsixoscko. - Cn. Mux. reon

U Xujporeodn., 26, 91-104.

Abstract. Bulgarian high Danube bank is one of the major landslide areas in the country, where
many of the largest and most destructive landslides in recent decades have been appeared. The
towns of Lom, Misia, Oryahovo, Nikopol, Svishtov, Tutrakan and many villages are severely
affected by landslide activity. Geological structure on the right Danube bank and tectonic

development of the region have determined the occurrence of significant amounts of landslides.
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River erosion, groundwater rising, human activities and earthquakes cause periodic landslide
activation. This study was done in conjunction with updating the project for strengthening of the
landslide in the village of Gorni Vadin, Municipality Oryahovo. The main purpose of this study is
to clarify the landslide mechanism on the basis of data interpretation of available geodetic
measurements, engineering geological and hydrogeological survey, and slope stability analyses.
The investigated area is located on the northern periphery of Danube hilly plain. Plateau rise to
about 70-80 meters above the crippling rivers. Asymmetric valleys are characterized by a steep
right bank whereas left slopes are more gentle and wider. The ancient landslide in the village of
Gorni Vadin was appeared on a slope with an average inclination of 7,5°. The landslide has length
580-600 m, maximum width up to 1380 m, average depth of 15 m, volume of the landslide mass

reaches 12 min m®,

The coastal slope includes rounded loess ridge with a smooth decreasing altitude from 150 to 90
meters, steep to vertical main landslide scarp with a height of 25-30 m, variable slope with
alternating relatively leveled landslide steps and steep and secondary vertical scarps with height
from 1.5 to 5.0 m, which are more expressive in young landslides and rounded from surface
erosion in the range of older landslides. Landslide masses were slided over the flood plain of the
Danube, partially shifted its bed. High river water levels periodically flood and saturate the base of
the slope and river water feed groundwater raising their levels. The decline of river water levels
reverse the groundwater flow and cause hydrodynamic pressure at the base of the slope, followed
by a sharp decrease of slope stability and acceleration of ground movements.

Slope morphology is further modeled by surface runoff. Well defined negative form drains a large
catchment area, and surface runoff is drained by two short erosion gullies located in central and
eastern slope. In 2006 in the northeastern bottom of the landslide slope manifests a new activation
with a maximum length - 180 m, width - 150 m area — 2,7 ha, a depth of 8-10 m and volume -
2,5.10° m®. The largest strains and cracks are presented on buildings and streets within the scope
of the main landslide scarp and side boards. Open tension cracks are established on the terrain and
some houses 50-60 m above the active landslide.The area consists of Neogene and Quaternary
deposits. Neogen is represented by sands and sandstones at the base with clay layers, sandy
limestones, sands and siltstones. Quaternary deposits have a wide area distribution. Upper
Pleistocene is represented by the loess formation, which covers all the older geological formations.
Its average thickness is around 30 m. Alluvial deposits are represented by lower gravel-sandy
horizon with a thickness of 8-10 m and upper - sandy clay horizon with a thickness of 5-12 m.
Loess and upper Neogene sediments mainly take part in landslides. Physical and mechanical
properties of landslide materials are determined from laboratory tests of soil samples corrected by
back analyses. Groundwater is accumulated in the Neogene sand and limestone layers and alluvial

deposits of the Danube.
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Conditions in the area concerned are suitable for the occurrence of landslides. Their appearence is
conditioned by the presence of clay layers with low strength characteristics, sloping terrain,
elevation of groundwater table, technogenic load on the slope. Landslides with deep slip surfaces
cover almost the entire slope. Conducted periodic geodetic measurements since 1984 on
monitoring network by "Geoprotection” Pleven show that the investigated landslides are
characterized with alternating activation and temporary stabilization.For the entire measurement
period slope above the active landslide of 2006 is moving relatively constant average speed in the
range 1.29 to 1.68 cm / yr. These movements show that the landslide is in a state close to limit
equilibrium, which is caused by hydrodynamic pressure of the groundwater flow and periodic
erosion of the base of the slope. The observed marks within the scope of investigated landslide
have been displaced in the initial period of measurements (1984 - 1991) with 29.91 cm and 67.21
cm, corresponding to a speed of 4.20 cm / yr. to 9.6 cm / yr. These values far exceed
displacements of fiducial marks up the slope. It was followed by 15-year period of relative
equilibrium during which the majority of the benchmarks have been destroyed, but preserved two
benchmarks showed the total movement of 25.30 cm, corresponding to an average speed 1.69 cm /
yr. Accumulated deformations during the preparatory stage are sufficient to reduce the peak shear
strength of soils along slip surface to its residual value and the active stage of landslide under the
action of destabilizing factors have been reached. The displacements during the period 01.12.2006
- 06.17.2010 on the profile line 4 are between 45.8 cm at 421 benchmark and 154.9 cm for 422
benchmark. General direction of overall displacement of the landslide is north-northwest toward
the Danube valley, and deep gully which marks the western boundary of the newly activated
landslide. There is a gradual increase in the rate of displacement at the bottom of the slope as in
the preparation and during the active stage of the landslide. The most intense deformations are
measured in benchmarks Ne Ne 409, 410, 411, 422, 503. The vertical component of the benchmark
422 is impressive and it was rised 73.0 cm during 3.5 years. There was formed swelling at the

bottom of the active landslide.

The established facts and their interpretation as well slope stability analyses give reason to
conclude that sliding develops from the bottom - up the hill. Erosion undermining the slope bottom
of the Danube River and tributary gully, and increased levels of groundwater are determined as the
main destabilizing factors for the landslide activation. Landslide is in the state near the limit
equilibrium in the existing slope morphology and recent groundwater table. Factor of safety is
lower at the bottom of the slope. Groundwater rising and seismic impact additionally decrease
slope stability. The area of 2006 landslide is very likely to increase in south and southeast. Given
the current state of the landslide following structures and activities are recommended to stabilize
it: buttress reinforced embankment at the foot of the landslide slope to increase retention forces

and to prevent erosion of the Danube; correction of the ravine on the western edge of eliminating



57
the bottom and lateral erosion; restoration of streets and removal of surface runoff away from the
active landslide; drainage system for permanently lowering groundwater levels.

Keywords: High Danube hank, Landslide, monitoring, slope stability analyses, stabilization

Pe3iome: bouarapckusar Bucok JlyHaBCKHM OpsAr € €IHa OT OCHOBHUTE CBJIQUUIIHU OOJACTH Ha
cTpaHata. MHOro celMia ca CEpUO3HO 3aCeTHATH OT CBJIAYMIIHATA AKTUBHOCT. [ '€OJIOXKKHUAT
CTPOEX M TEKTOHCKOTO pa3BUTHUE Ha PEruoHa TMPEJONpEeNesT ImosiBaTa Ha TOJIEMH U
pa3pylmMTeNHy CcBladuiia. ToBa mpoydBaHe Oe HAlMpaBeHO BHB BpPB3KA C aKTyalM3WpaHe Ha
MPOEKTA 3a YKPENBaHe Ha cBiauuiie B ¢. ['opau Bagun, o6muaa OpsxoBo. OcHOBHATA 11€ € J1a ce
W35ICHU Ha CBJIAYUIIHUS MEXaHU3bM Bb3 OCHOBA Ha MHTEPIIPETAIlMs HA JaHHHUTE OT HAIWYHUTE
re0JIe3MYECKH U3MEPBaHUs, NHKCHEPHOTCOJI0KKH U XUPOTEOJIOKKH MPOYyUYBAHUS U aHAIU3U Ha
CKJIIOHOBHSA cTabumnurteT. [IpoydyBaHUAT CKJIOH € 3acerHaT OT JPEBHO CBIIAYMIIE C JbDKUHA 580-
600 M, makcumaiiHa mpuHa 10 1380 M, cpenna apiadounHa oT 15 M, obem 12 mutH. M3, cpeaeH

HaKJIOH Ha CKJIoHa 7,5°.

[Ipe3 2006 r. B ceBepon3TOYHATA JOJIHA YacT HA JPEBHUS CBIAUUILEH CKJIOH CE IpPOSBABA
eHa HOBa aKTHMBH3allMi C MaKCUManHa ObpkuHa - 180 M, mmpuna - 150 m mmomr - 2,7 xa,
neia0ounHa oT 8-10 M 1 00eM - 2,5.105 M. PalloHBT € U3TpaZicH OT HEOTCHCKU M KBaTEPHEPHU
oTioxeHus. HeorensT € mpejcTaBeH OT MSACHLUM U ISICBYHULM B OCHOBATa C IVIMHEHU IIACTOBE,
ISICHYWIMBY BapOBUIM, MACHIM U ajeBpoJUTH. KBaTepHEpHHUTE OTIOXKEHHUS ca NPEACTaBEHH OT
JIpocoBaTa GOpMALUsS M ATYBHATHHU OTIIOKEHHS. Y CJIOBUATA B PallOHA ca MOIXOASAIIM 33 MOsBaTa
Ha cBiauumia. ToBa € OOYyCIIOBEHO OT HAJIMYUETO HA TIJIMHECTH CJIOEBE C HHUCKU SIKOCTHU
XapaKTepUCTUKH, HAKIOHEH TEpeH, MOA3E€MHM BOJM, TEXHOTCHHO HATOBAapBaHE Ha CKJIOHA.
IIpoBexxnanute nmepuoAUYHU reoaesndecku usmepsanus oT 1984 r. or "I'eozamura" Ilnesen
MOKa3BaT, ye W3CJIEABAaHUS CBJIAUMILIEH CKJIOH CE€ XapaKTepH3upa C pelyBallld ce Nepuoau Ha

aKTUBHpaHE U BPEMEHHO CTaOUIN3UpPAHE.

3a nenus nepuoJl Ha U3MEpBaHe CKIOHBT HaJl aKTUBHOTO cBiauuie oT 2006 r. ce JBUKU ¢
OTHOCHUTEITHO TTOCTOSTHHA CpelHa CKOPOCT B auama3ona ot 1,29 mo 1,68 cm / roa. Te3u aBuxeHus
MOKAa3BaT, 4Ye CBJIAYUILETO € B ChbCTOSIHUE OJIM30 JI0 TPAHUYHO PAaBHOBECHE, KOETO ce 00yClIaBs OT
XUAPOAMHAMUYHO HAJsITaHE HAa TMOA3EMHUTE BOJIM W TEPUOJUYHO €pPO3MpPaHE Ha OCHOBAaTa Ha
ckioHa. HaOnromaBanuTte pemepu, momaaaniy B oOXBaTa Ha HM3CJIEIBAHOTO CBJAuUUIIE ca Ce
NPUABWKWIM B HayaJHUsA nepuona Ha usMepBaHusTa (1984 - 1991) ¢ 29.91 cm no 67.21 cwm,
chOTBEeTCTBAIM Ha ckopocT 4.20 cMm / roa. mo 9,6 cm / roxa. Teswm CTOMHOCTH 3HAYUTEITHO
HaJIXBBPJIAT NPEMECTBAHUATA HA pElepuTe Harope mno ckioHa. Ciensa 15-roauiieH nepuoxa Ha
OTHOCHUTEIIHA paBHOBECHE, MO BpeMe Ha KOWTO YacT OT pernepuTe ca OUIU YHUIIOKEHH, HO MO
3ama3eHUuTe JBa perepa € YCTaHOBEHO mnpemecTtBaHe oT 25.30 cM, ChOTBETCTBAIIO Ha CpeaHa

ckopoct Ha 1.69 cm / rox. Ilpe3 2006 T. HacThmBa PsA3KO HapacTBaHe Ha nedopmaruute. 3a
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nepuona 01.12.2006 - 06.17.2010 mo npodun 4 ca u3MEepeHU NMpeMecTBaHUS MExXIy 45,8 cM u
154.9 cm. OOmiara mocoka Ha ISTIOCTHOTO M3MECTBAHE Ha CBJIAUYMIIETO € CEeBEp-CeBepOo3anaj KbM
peka JlyHaB u JBIOOKOTO Jepe, KOeTo Oenexy 3amajHaTa I'paHUIla HAa HOBOAKTHBHU3MPAHOTO
ciayniie. Hanuie e nocTeneHHo yBenuyaBaHe Ha CKOPOCTTa Ha MIPEMECTBAHE B JI0JIHATa YacT Ha

CKJIOHA KaKTO ITPE3 NOATOTBUTCIIHUA CTAIl, TaKa U 110 BPEMC Ha aKTHUBHATa (1)21321 Ha CBJIAYUIICTO.

YcranoBeHuTe (pakTH M TAXHATA WHTEPIPETAIHS, KAKTO ¥ CTAOMIMTETHUTE aHAIM3U JaBaT
OCHOBaHHE J1a C€ TBBPJHU, Y€ CBIAYMIIETO CE pa3sBUBA OT JOJIy HArope o ckiona. Ilimomra Ha
2006 r. cBiayMIe € MHOTO BEPOSITHO Jla CE YBEJIMYHM B F0’KHA M IOTOU3TOYHA Mocoka. KaTto ce numa
MPEABU]] CETAITHOTO CHCTOSHUE HA CBJIAYHUIIHHUS CKJIOH C OIJIeJl HErOBOTO CTaOMJIM3UpAHE Ce
MpernopbuBa M3MBIHCHHE HAa KOHTPAQOpPCEH apMUpaH HACHUII B TOJHOXHETO Ha CKJIOHA 3a
yBEJIMYaBaHE HA 3abpIKAIUTE CHJIM U TIPEIOTBpATABAHE €po3usATa Ha peka JlyHaB; KOpEKIus Ha
JIEPETO B 3allaHUS Kpai 3a eTMMUHUPAHE HA ’bHHATA U CTPAaHUYHATA €PO3Hsl, Bb3CTAHOBSIBAHE Ha
YIIMIIUTE ¥ OTKJIOHSBaHE HAa MOBBPXHOCTHHS OTTOK BCTPAHU OT aKTMBHOTO CBJIAUMUILE, APECHAKHA
CHCTEMA 3a OCTOSIHHO ITOHM)KaBaHe HUBOTO Ha I10JI3€MHUTE BOIH.

KiarouoBn aymu: Bucok ayHaBcku Opsr, CBIauMille, MUHUTOPUHI, aHalIW3 Ha CKIOHOBA

YCTONYMBOCT, CTa0MIHM3AIHS

86. Dobrev, N., P. lvanov, R. Varbanov, G. Frangov, B. Berov, I. Bruchev, M. Krastanov, R.
Nankin. 2013. Landslide Problems in Bulgaria: Factors, Distribution and Countermeasures.
— In: Landslide Science and Practice, Volume 7: Social and Economic Impact and Policies,
Claudio Margotti, Paolo Canuti, Koyji Sassa editors, Springer 2013, Second World
Landslide Forum — 3-7 October 2011, Rome, Italy, 187 — 193. ISSN 978-3-642-31426-1

Abstract: The present paper aims to analyse and to discuss the state of landslide problems in
Bulgaria. It separates the main factors of instability of slopes Bulgarian landslides: tectonic
movements, earthquakes, erosion, abrasion, surface water and groundwater, precipitation and
human impact. Landslides are concentrated in certain regions: Black Sea Coast, Danube bank, the
Fore-Balkan, Rhodope Mts, active tectonic grabens in South Bulgaria and Maritsa-lztok coal
basin. 917 landslides affecting urban areas are presented on Map of landslides in Bulgaria, in scale
1:500,000. They are divided into three groups: (1) shallow landslides, (2) deep-seated landslides,
conditionally stable, and (3) deep-seated landslides with periodic (re)activation of some parts of
them. National Program for Landslide Mitigation has been made. The program envisages countra
measures on selected 170 most dangerous landslides in the country.

Keywords: Landslides * Bulgaria ¢ Factors  Distribution
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Pe3ome: Hacrosmara pabora mma 3a men Ja aHadM3Upa U Ja OOCHAM CHCTOSHHUETO Ha
CBIauuIIHUTEe mpobremu B bbiarapus. B Hes ce oTaenar cieaHuTe OCHOBHH (aKTOpu 3a
HEYCTOMYMBOCT HAa OBJITapCKUTE CBJIAUUIIHU CKJIOHOBE: TEKTOHCKU ABW)KECHHUS, 3€METPECEHUs,
epo3usi, abpa3usi, MOBbPXHOCTHUTE M MOJIOYBCHUTE BOJAM, BAJICKUTE U YOBEIIKOTO Bb3/ICHCTBHE.
Cnaummara ca KOHICHTPHpPAaHH B oOmOpeAeleHH peruoHu: YepHomopwue, [lyHaBcku Opsr,
[Ipenbankana, Pomomure, akTMBHUTE TEKTOHCKM Tpabenu B IOxna bearapus u M3TouHO
Mapuikust BbriuiieH 0aceitH. Hax 1eBeTcTOTHH CBIayuIla B HACEJICHUTE MECTa ca MpeACTaBeHU
Ha KapTara Ha cBraunniara B bearapus, B mamab 1: 500 000. Te ca pazgenenu B Tpu rpynu: (1)
IUTMTKA CBIIA4MINa, (2) AbIOOKH CBIAYUINA, YCIOBHO cTaOwiHH, ¥ (3) ABI0OKM CBIAYUINA, C
BPEMEHHHM AaKTUBU3AllUM Ha HAKOM YacTH OT TaX. M3rorBena € Hammonanna mnporpama 3a
HaMalsiBaHe CBIAYuIIHMUS puck. [Iporpamara mnpeaBMkIa MPOTUBOCBIAYUINHA MEPKU U
KOHCTpYKLUU 32 n30panu 170 oT Hali-omacHUTE CBIIAYMILA B CTpaHAaTa.

KurouoBu nymn: Cpiaunina * boirapus » @axrtopu * Pasnpenenenue

87. Hamova M., G. Frangov, Hr. Zayakova. 2013. Slope stability structures for road landslide.
- Proc. 18th International Conference on Soil Mechanics and Geotechnical Engineering
(18th ICSMGE) Paris, 2013, “Challenges and Innovations in Geotechnics” p. 2751-2754.

Abstract: Landslide had appeared on main road affecting more than half of the roadway and
caused traffic difficulties. The landslide had a width in the top 55 m, length - 38 m and maximum
depth of 8-9 m. Groundwater table rising, river erosion undermining the slope and the dynamic
effects of transport were defined as key factors for slope instability. Cantilever retaining wall on
driven pile’s foundation, in addition with trailing plate and drainage facilities for landslide
stabilization were designed and constructed. The monitoring of strengthened road section during
the period 2006 - 2012, shows that the landslide was successfully stabilized and new landslide

deformations have not been established.

Résumé: Un glissement de terrain est apparu sur une route principale affectant plus de la moitié de
la chaussée et perturbantterriblement le trafic. La surface de glissement avait les dimensions
suivantes: largeur dans la partie supérieure - 55 m, longueur - 38m sur une profondeur maximale
de 8 2 9 m. On a considéré que I’instabilité de la pente était le résultat des facteurs suivants : nappe
phréatique, érosion croissante provoquée par la riviere, effets dynamiques du trafic. Un mur de
souténement fondé sur des pieux, un sol renforcé par inclusion et des drainages ont été congus et
construits pour stabiliser ’ensemble. L’analyse du profil en travers de la route entre 2006 et 2012

montre que le glissement a été stabilisé et qu’aucun nouveau déplacement n’a été observé.
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Pe3rome: AKTHBHO CBIAYMIIEe C€ € MPOSIBU HA TJIaBEH ITbT, 3acCArallo MOBEYe OT MOJIOBUHATA OT
IBTHOTO TUIATHO M Oe€lle MpPUYMHA 3a 3aTPYAHCHHS Ha MhTHUSA Tpaduk. CBIAYMINETO WMAIle
mupuHa 55 m, ApDKUHA - 38 M M MakCMMayHa Ibjia0odyuHa gocturama 8-9 m. Karto kimodoBm
daktopu 3a 3arybara Ha YCTOWYMBOCT OfiXa YCTAaHOBEHM IIOBMIIABAHETO HA HUBOTO Ha
MOJI3EMHUTE BOJIU, peYHATa epO3Usl MMOJAKOIABAIA CKJIOHA M TUHAMUYIHHUTE €(PEKTH OT MPEBO3HUTE
cpencTra. bemie mpoekTupaHa U U3TpajicHa bIIIOBa MOAMOPHA CTEHA ¢ Badella mioda GpyHaupana
BbpPXYy 3a0MBHM MHWJIOTH, B JONBJIHEHHE C JPEHAXHH CHOPBHKEHHs 3a CTa0WIM3UpaHe Ha
CBJIAYMINETO. MOHUTOPUHT'BT HAa YKPEIICHUsI TBTHHS ydacThk 3a nepuoja 2006 - 2012 mokasBa, ue
CBJIAUUIIETO € YCIEIIHO CTa0MIM3UPAHO U HOBY CBIAYUIMHU Je(OpMalliy B TO3W Yy4acThK HE ca

YCTaHOBEHU.

KiarouoBu aymm: Caraumine, 3ary0a Ha CKIOHOBA YCTOHYMBOCT, CTaOWJIM3HMpaHEe, BIIIOBA

IIoAIIOpHAa CTCHA, 3a0MBHHU IIAIJIOTH, APCHAXKHU ChOPBIKCHUS.

88. 3axapues, A., I'. ®panros, XK. Banos. 2013. KOHCTpYKTHBEH U IeOTEXHUYCCKH aHAIIN3
Ha crpagouenTpanata Ha BELL ,,Pocuna-1" - Xlll-ta mexxaynaponna HaydHa KoH(pepeHIHs

BCY’2013, VI, 12-20.

Abstract: Hydro power plant (HPP) "Rositza-1" is a part of water power system Al. Stamboliyski.
It was put into operation in 1954. A movement was established in the middle of the 80s along mo-
vement joint of two main blocks. In 2011, in order to produce technical passport it was conducted
geotechnical and structural investigation of HPP "Rosica-1". It is located on the terrace of the
eponymous river and the foot of the deluvial slope. The ground base of HPP is heterogeneous and
characterized by contrasting deformation properties. The investigation results and analysis of the
interaction structure-ground base are summarized and causes for deformation movement and the
occurrence of different groups of cracks in reinforced concrete elements are established. Finally,
guidelines are formulated to strengthen the ground, stopping the process of cracking, managing of

the movement and restoration of the design specifications of the building.

Pe3iome: Boano-enexrponentpana (BEL]) "Pocuma-1" e wact ot xuapossien ,,An. CtamOonmii-
cku®. Ts e mycHara B excruioatanus npe3 1954 r. [IpemecTBanus no pasaenuTesnHara pyra MexIy
JIBaTa OCHOBHHM OJIOKa ca ycTaHOBeHM B cpeaara Ha 80-te rogunu. [Ipes 2011 r., ¢ men u3roTssiHe
Ha TEXHUYECKH MACTOPT O€ MPOBEIEHO re0TEXHUYECKO U KOHCTPYKTUBHO oOcneaBane Ha BEL]
"Pocuna-1". T ce Hamupa Ha TepacaTta Ha €JHOMMEHHATa PEKA U MOIHOKUETO HA JIETyBUAJICH
ckioHa. 3emMHara ocHoBa Ha BEL] e xeTeporenHa u ce xapaktepusupa ¢ KOHTpacTupamu aedop-
MAaIlMOHHU CBOMCTBa. Pe3ynTarure oT MpoydyBaHETO U aHATN3a HA B3aUMO/ICHCTBUETO KOHCTPYK-

nusa-3€¢MHa OCHOBA Ca 060611_[CHI/I U NPpUYHUHUTC 34 ITPEMCECTBAHUA U I[e(l)OpMaL[I/II/I H 110sBaTa Ha
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Pa3NUYHM IPYNU OT MYKHATHHU B CTOMAaHOOETOHHUTE €JIEMEHTH Cca yCTAaHOBEHH. B 3akmoueHnero
ca (hopMyTupaHu HACOKH C 111 TOJ00psABaHEe HAa 3eMHATa OCHOBA, CIIMPAHe Ha Mpolieca Ha

HAaITyKBaHE X Bb3CTAaHOBABAHC HA IIPOCKTHUTC CHCHI/I(l)I/IKaHI/II/I Ha Crpazara.

89.  ®panros, I'., Xp. 3asxosa. 2013. YcunBane Ha MOANOPHA CTEHA C MH)KEKIIMOHHU aHKEPH -

Xlll-ta mexnyHapoasa HayyHa kongepenus BCY’2013, VI, 39-46.

Pe3tome: M3rpajeHa Ha cTpbMEH CKIIOH B celio Pymapim moamopHa cTeHa € KOMIPOMETHpaHa
BCJICJICTBHEC Ha HapylllaBaHe Ha oOIara YCTOHYMBOCT Ha CKIIOHA M TMpOsBaTa Ha IUIUTKO
CBJIIAYMIIE, TIOpPaJy HENPAaBUIHOTO TepacupaHe Ha TepeHa W JIOMIOTO JpeHUpaHe Ha
MOBBPXHOCTHUTE BOJM. YCTAaHOBEHM Ca ITYKHATWHU 33/ MOJAMOPHA CTEHA, KOUTO C€ MPOCIEAsIBAT
10 TepeHa ¥ MapKUpaT ropHaTa 'paHMIla Ha CBIAYUIIHUS TepeH. CBIAYMIIeTO 00XBallla HACHIT 331
MOATNOpPHATA CTEHA U MPOIbJDKaBa HAZOIy KbM PYCIOTO Ha JAepeTo. 3a Jia ce CTaduiIn3upa cTeHaTta
Y IPHJICKAIIUS TEPEH ca MPEJIOKESHN U 00CHICHU TPU BapuaHTa - TAOMOHH B OCHOBATa Ha CKJIOHA
C JpeHaxHU peldpa 3a] TsX, NUIOTHA KOHCTPYKLHS M YCUJIBAaHE ¢ MHXKEKIMOHHU aHkepu. Cnen
CPaBHUTEIICH aHAINW3 HAa TEXHUTE MPEIUMCTBA U HENOCTATHIM € W30paH MOCICIHHUIT BapHaHT,
3alI0TO HE CE HABJIM3a B YYXKI UMOT, U HETOBOTO M3IBIHEHUE € OBbP30, €BTUHO M €(EKTUBHO.
CBIauuIIHUAT HATUCK W MECTOIOJIOKEHUETO Ha aHKepuTe Osxa ompeneraeHH Ha 0Oaza Ha
M3YMCIICHUS Ha CTaOWJIHOCTTAa Ha CKJIOHA. B mojamopHata cTeHa ca HampaBeHH OapOakaHu 3a
HaMaJIIBaHC Ha XUAPOCTATHUYHOTO HaJIATraHC. 3a ABa OT aHKCPUTC € HU3BBPUICHO H3IWTBAHC 3a

IIpUcMaHe.

Abstract: Built retaining wall on a steep slope in Rudarci village is compromised by distortion of
the overall stability of the slope and the occurrence of shallow landslides due inappropriate
terracing of slope and poor drainage of surface water. There have been cracks behind the retaining
wall, which are tracked by ground and mark the upper limit of the landslide terrain. Landslide
covers backfilling behind the retaining wall and continue down the hill to the mainstream of the
gully. To stabilize the retaining wall and terrain are proposed and discussed three options - gabions
at the base of the slope with drainage ribs behind them, pile structure and reinforcement with
injection anchors. After a comparative analysis of their advantages and disadvantages the last
option is selected because it does not enter into foreign property and its implementation is fast,
cheap and effective. According to the stability calculations landslide pressure has been determined
and location of anchors has been obtained. Drainage pipes are installed in retaining wall to reduce
the hydrostatic pressure. Acceptance test are carried out for two of anchorages.

Key words: Ground injection anchors, acceptance test, reinforced retaining structure, slope

stability
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90. ®panros, I'., A. Muxaitnos. 2013. Onpenensne Ha HU3NKOMEXaHUUHUTE MOKA3aTeIN Ha

KBaTEPHEPHU MOYBH upe3 mosieBu onutu. - Xlll-ta mexxnynapoana HayuHa KoH(pepeHIus

BCY’2013, VI, 47-52.

Abstract: The studied site is located in Pazardzhik - Plovdiv field on the left bank of the river
Stryama. The alluvial deposits are wide distributed, and they are attached to the riverbanks,
floodplain and higher terraces. Their formation has proceeded in two macrocycles. Gravel and
sand deposits are predominantly deposited in the basement of the terraces during the first cycle,
while the second cycle has been dominated by silty and clay soils in the upper parts of the sec-
tion. The thickness of the Quaternary deposits ranges from 20 to 30 m. The site is situated
within the South Sredna Gora tectonic zone which differentiates Upper Thrace Basin from the
north. Field research work includes drilling of 6 pes. motor exploration boreholes with a depth
of 6 m in two profile lines, documentation and sampling of lithological strata passed trough,
conducting of 4 pes. continuous dynamic penetration super heavy type (DPSH)with a depth of
6 m, 2 pes. plate load tests on the bottom of excavations, testing of 12 soil samples. Data from
field studies have been analyzed and basic physical and mechanical properties of soils are
determined by correlations. The obtained values were compared with the data from the

laboratory tests.

Pe3rome: M3yuaBanusat o0ekT ce Hamupa B [lasapkuk - [1noBauBckoTo nose, Ha JieBus OpAr Ha
peka CtpsiMa. AnyBUaJIHUTE OTJIOXKEHHUS ca IIMPOKO Pa3NpOCTPAHEHU, U T€ Ca MPUBBP3aHU KbM
pEUYHUTE KOPUTA, 3aJIUBHUTE U TMO-BUCOKUTE PEUHU TepacH. TAXHOTO GopMuUpaHE € MPOTEKIO B
JIB€ MaKpOLMKIN. YaKbJIeCTH U MACHYHU CEIMMEHTH MPEIUMHO ca OTJIOKEHH B OCHOBaTa IO Bpe-
M€ Ha I'bPBUS LUKBJ, a BTOPUAT LUKBI € OWJI JOMUHUPAH OT MIPAXOBU U TJIMHECTH MOYBH B TOp-
HUTE YaCTH Ha T€OJIOKKUs pa3pes. [lebennnara Ha KBaTepHEpHHUTE OTI0KeHUs Bapupa oT 20 10 30
Mmetpa. O6ekThT ce Hamupa B HOxxHO CpenHoropckara TEKTOHCKA 30Ha, KOSATO orpaHuyana ['op-
HOTpakuiickaTta Hu3MHa oT ceBep. VHKEeHEepHOreo0’)KKOTO TPOyYBaHe BKJIIOUBA HAIpaBa Ha IIECT
MPOYYBATEIHN MOTOPHHU COHJIAXH C ABJIOOYHMHA MO 6 MeTpa Pa3NoJIOKEHH MO JABa NPOGUIHH JTH-
HUU, JOKYMEHTAIUs U B3EMaHE Ha MPOOU OT MPEMUHATUTE JIMTOJIOKKH TUIACTOBE, MPOBEXKIAHE HA
4 Op. HeMpPeKbCHATH TUHAMUYHU MIEHETPAIMOHHU ONMUTH cymnep Texbk Tun (DPSH) ¢ npnbounna
no 6 MeTpa, 2 Op. LIaMIIOBU HATOBapBaHMs C HATUCKOBA IJI0Ya HA ABHOTO HAa CTPOUTEITHHS U3KOII,
TecTBaHEe Ha 12 mouyBeHW npodu. JlaHHWTE OT TEPEeHHHUTE MPOYUYBAHUS ca aHAJTU3UPAHU U OCHOB-
HUTE (U3NYHM U MEXaHWYHU CBOWCTBA Ha MOYBHUTE Ca OMPEIEJIEHW OT KOPEJAlMOHHU 3aBHCH-

MOCTH. HOJ'IyLICHI/ITe CTOMHOCTH ca CpaBHCHHU C IAHHUTEC OT naGopaTopHnTe TCCTOBC.

KaouoBu AYMHU: A TYBUATHU IMIOYBU, TCPEHHO U3CJICJIBAHE, na6opaTopHH HU3NWUTBAHUA, MCXaHUYHHU

CBOMCTBA
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91. Hamova M., G. Frangov, H.Zayakova, A.Mihailov, M.Periklijska. 2013. Problems and
future development of geotechnical training. - Proc. Fifth International Conference

“Geotechnics In Civil Engineering”, Serbia, Sokobanja, Topic 16, 421-424.

Abstract: Geotechnics is a part of civil engineering that studies the upper layer of the crust and
parts of the structures and facilities that are in contact with it. Frequently Geotechnics is being seen
as a combination of Engineering Geology, Soil mechanics and foundation engineering, but
sometimes in these courses are added tunnel constructions. Geotechnics with all its components is
an important academic course, which is mandatory in the education of any civil engineer. In
Bulgaria Geotechnics is being taught at six universities: University of Architecture, Civil
Engineering and Geodesy — Sofia, University of Mining and Geology is “St. Ivan Rilski” — Sofia,
Higher school of civil engineering “Lyuben Karavelov” — Sofia, Todor Kableshkov University of

Transport- Sofia, Varna Free University- Varna, European University Polytechnical - Pernik.

Pe3tome: I'eoTexHuKaTta € 4acT OT CTPOUTEIHOTO WHKEHEPCTBO, KOSITO M3y4aBa MOBBPXHOCTHUS
CJION Ha 3eMHaTa KOpa M ChOPHKEHHUATA U KOHCTPYKIIMHUTE, KOMTO Ca B KOHTaKT ¢ Hero. Yecro
TCOTEXHHUKATa € Pa3TiekJaHa Karo KOMOMHAIMS OT WH)XCHEpPHA TCOJIOTHsS, 3¢MHAa MEXaHHKAa U
(GyHIIaMEHTHO HMH)KEHEPCTBO, KaTO TMOHSKOra KbM TE3M MpPEeIMETH ce MpuOaBs U TYHEIHO
CTpouTencTBo. ['eoTexHukaTa, ChC BCHUKUTE i KOMIIOHEHTH € BaXEH OOY4YHTENeH Kypc, KOUTO e
3aIbJDKUTENIEH B 00pa30BaHUMETO Ha BCEKH cTpouTereH uHxeHep. B bbarapus oOydenue mo
reoTeXHUKa ce mnpoBexaa B mect yHuBepcutera: YACD - Codusi, MuUHHO- T€0JOKKH
yauBepcureT — Codusi, BCY |, JIroben Kapasenos” — Codust, BTY ,,Togop Kaomemkos” — Codusi,

BCYVY — Bapna, EBponelicku NONMUTEXHUYECKH YHUBEPCUTET - [IepHUK.

KaouoBu AYMHU: O6paBOBaHI/Ie, TCOTCXHHKA, WHKCHCPHA T'COJIOTUs, 3€MHAa U CKaJIHA MCXAHHKaA,

byHnupasne.

92.  Zahariev A., G.Frangov, Zh. Ivanov. 2013. Increase of the overall stability of HPP Rositza
— 1, Bulgaria. - Proc. Fifth International Conference “Geotechnics In Civil Engineering”,
Serbia, Sokobanja, Topic 17, 435-442.

Abstract: Hydropower plant (HPP) Rositza-1 is the first step of hydropower system Al
Stamboliyski and it is located just below the dam. Ground basement of the building of HPP
Rositza-1 is heterogeneous and characterized by contrasting deformation properties. During the
operation period the ground has reacted differently under the action of static and dynamic effects
and this has led to high stresses in the building structure. Uneven subsidence of the ground has
caused cracks in the building, located in the western section. The appearance of the cracks had
started from the beginning of the 80s on 20th century, when the intensity of cracking was much

higher. Implementation of injection micropiles located through 0,6m with diameter of reinforced
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soil column d 200 mm is proposed for the improvement of soil properties under the western
building wall. Reinforcement of the building structure is designed according to the actual codes.

Keywords: subsidence, cracking, construction strengthening, soil reinforcement

Pe3tome: BEIL] Pocunia-1 e mppBOTO ChIasio OT XUApOeHepruiiHata cucrema ,,Ain. CramOonuiicku
U TS c€ HaMMpa TOYHO IO/ S30BUpHAaTa CTEHa. 3eMHaTa OcHOBA Ha crpaaara Ha BEL[ Pocuna-1 e
XEeTepOreHHa M Ce XapaKTepHu3Hupa ¢ KOHTpacTupauy aedopManroHHHU cBoicTBa. [1o Bpeme Ha
CpOKa Ha eKCIUIoaTallks 3eMHaTa OCHOBAa € pearupaja Mo pa3jIudyeH HauuH MOJ JEeHCTBUETO Ha
CTaTUYHU W JTUHAMHYHU €(DEeKTH M TOBa € JOBEJO JI0 BUCOKU HANPEKEHUS B KOHCTPYKLMSITA HA
crpasara. HepaBHOMEpHOTO ciisiraHe Ha 36MHAaTa OCHOBA € NMPUYMHWIO MYKHATHHU B Crpajara,
pasroiiokeHa B 3amnajaHarta yacT. IlosBaTa Ha NMyKHaTMHUTE € 3alo4yHajla OT Hadajaoro Ha 80-Te
roquan Ha 20 BeK, KOraTo HWHTEH3MBHOCTTa Ha HANyKBaHETO € Owuja MHOTO IO-BHCOKA.
W3nbaHeHre Ha MHXKEKIIMOHHU MUKPOMUIOTH, pa3mnoioxeHu mpe3 0,6 m ¢ auamersp ¢ 200 mm
OT 3a3/jpaBeHa MOYBEHA KOJIOHA C€ IpejJiara 3a MojoOpsBaHe Ha CBOMCTBaTa Ha IO4YBaTa IOA
3amajgHaTa CTeHa Ha crpajata. IlojcuiiBaHe Ha KOHCTPYKLHMATa Ha crpajara € MpPOEKTUPAaHO B
CHOTBETCTBUE C JICHCTBAIIUTE CTAHAAPTH.

KarouoBu AYMHU: CJIATaHe, HAITYKBAHC, KOHCTPYKTUBHO YCHUJIBAHE, 3a3JpaBABaHC Ha I1I0YBaTa

93. ®panros I'. 2014. IlpokapBaHe Ha 3axpaHBall] EJICKTPUYECKH KaOesl TMpe3 aKTUBHH

ceimaunmia. - XIV Mexnynaponna Hayuna Koradepennus BCY’ 2014, T. 4, 355-362.

Abstract: For improving the navigation on the Danube River microwave repeater antenna towers
on the high Bulgarian coast are currently under construction. In some cases such as the village of
Gorni Tsibar, Montana, the layout of electrical power cable have to pass through active landslides.
The aim of present study is to analyse the spread and recent activity of the landslides in the region
in order to choosing the best option for the passage of the electrical power cord from the power
substation in the center of the village to the transmission tower. It has been found the landslides
exhibit variable but unabating cyclic activity. Being in unstable condition they will continue to
move at different intensity under the influence of destabilizing factors. In order to avoid stretching
and rupture the electrical power cord by the landslide movements it is proposed to be laid
underground in PVC pipes. In places of bends along the route manholes to be constructed and 2-3
coils of spare cable with length 3.0 m to leave in them. Periodically (at least once every two years)
field checks should be made out along the cable to compensate the landslide movement.

Key words: active landslide, electric power cable, slope stability
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Pe3ome: 3a monoOpsBaHe Ha HaBuramusTa o p. JlyHaB mMoOHAcToseM c€ U3rpaxaaT
panuopesieiiHi peTpaHCIaTOPHU aHTEHHW KYJIM MO0 BHCOKHUS Obirapcku Opsr. B Hixou ciydam
kato To3u 1pu c. ['opau L{nOwp, 00:1. MoHTaHa, ce Hamara TpaceraTa Ha 3axpaHBalus eJ1. Kabel
Jla IPEeMUHAT MPe3 aKTUBHHM ChBPEMEHHU CBiauuina. llenara Ha HACTOAMIOTO MpOydYBaHE € Ja ce
aHaIM3Mpa Pa3NpOCTPAHEHHETO U ChBPEMEHHATa aKTHBHOCT Ha CBJIAyMIaTa B PErHoHa, 3a Ja
nu3zbepere Hail-moOOpPHAT BapHMaHT 3a NPEMHHABaHE Ha EJIEKTPHUYECKM 3aXpaHBall Kabem or
TpadorocTa B IEHTHPA HAa CEJIOTO /IO NMPEHOCHATA KyJia. Y CTAaHOBEHO €, CBJIAUMINATA MPOSBSIBAT
IIPOMEHJINBA, HO HECTUXBAIATa IUKINYHA AeHHOCT. Thil KaTo ca B HecTaOWIIHO ChCTOSIHUE, TE IIe
OpOABIDKAT J1a Ce JBIWXKAT C Pa3indHa WHTEH3UBHOCT TOJ BIMSHUETO HA JECTAOMIM3UPALIH
daxropu. [Ipu Ta3u oGcTaHOBKA C OIJIE/ HEJOIyCKaHE HA OIbBAaHE M CKBCBAHE HA 3aXpaHBAILUSL
eNIEKTPUYECKH Ka0eJl OT CBIAYMIIHU JABWKECHUS Ce TpeJyIara ChIys Aa Obae MOJI0KEH IMOI3EMHO B
PVC 1pp0u. B MmecraTa Ha 4ymnkuTe IO TPAceTo ce M3rpakJaT PEBU3MOHHU LIAXTH U B TSX Jia Ce
OCTaBAT MO 2-3 HAMOTKHU OT Kabena ¢ pezepBHa abjpkuHa 3,0 M. [lepuonnyno (1oHe BegHax Ha 2
TO/IMHM) CIIE/IBA /1a CE MIPABAT MPOBEPKH IO TPACETO Ha Kalesa, MpH HEOOXOAUMOCT J1a Ce OTITyCKa
WM 00Mpa 4acT OT HEro M Taka Jja c€ KOMIIEHCHPA CBIAYHUIIIHOTO JBIKCHHUE.

KarouoBu AYMHU: aKTUBHO CBJIAYUIIEC, CICKTPUICCKHU 3aXpaHBaIll Ka6en, CKJIOHOB CTAOMJIUTET.

94, Kadiyski M., S. Sarov, G. Frangov, VI. Kostov-Kytin, Sv. Sarova, L. Macheva, V.
Stoyanov, V. Petkova. 2014. Risk management of Eleshnitsa landslide: a case study. -
Proc. 14th International Scientific Conference VSU’2014, vol. 1, 219-226.
Abstract: The present study concerns the geological and hydrogeological features of a landslide,
developed in Paleogene sediments next to Eleshnitsa village, Blagoevgrad region, SW Bulgaria A
detailed characteristic of the area has been made, including data for the seismic situation, water
table, and seasonal rain values. Fieldwork included sample collecting, low-scale geological
mapping, and core boring. Laboratory analyses were performed on the collected samples for
mineralogical phase identification as well as for rock and soil strength. As a result, detailed low-

scale 3D GIS maps of the landslide were produced.

AHoTanmms: llenta Ha HACTOAIIOTO NPOYYBAHE CE OTHACS TEOJIOKKUTE U XHUIPOTEOTOKKHUTE
0COOEHOCTH Ha CBJIAYHMIIE, IPOSIBEHO B MAJIEON€HCKUTE CEJUMEHTH B HEIIOCPEACTBEHA OJIN30CT 110
ceno Enemnuna, brnaroesrpaacka o6mnact, FO3 bwarapus. [logpoOHa xapakreprcTuka Ha paiioHa e
HaIlpaBeHa, BKIIOUUTEIHO JAHHM 3a CEU3MHYHA CHUTyalus, HUBOTO Ha IOJ3EMHHUTE BOJH,
Ce30HHUTE KoyieOaHWs Ha BajlexuTe. TepeHHaTa paboTa BKIIOYBA €pO-MAIIa0HO T'EOJIOKKO
KapTHpaHe, COHJAXHO IPOyYyBaHE M B3eMaHe Ha 3eMHHU nIpodOu. JlaboparopHuTe aHaInM3u ca
U3BbpPUIEHH Ha ChOpaHUTE MNpoOM 3a WIACHTHU(PUKAIMS MUHEPAJOKKHS ChCTaB, KaKTO U 3a
oIpeJieNIsIHE Ha MapaMeTpUTe Ha SIKOCTTa Ha cpsa3BaHe. ChCTaBeHM ca MOAPOOHHU JpeOHO MamabHu

3D u I'MC xapTu Ha CBIAYHILETO.
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95. M. Hamova, H. Zayakova, G. Frangov. 2014. Investigation of the possibility for
reinforcing of the potentially dangerous slopes in Greek - Bulgarian border region. - Proc.
XV Danube - European Conference on Geotechnical Engineering (DECGE’ 2014) H.
Brandl & D. Adam (eds.) 9-11 September 2014, Vienna, Austria. 435-440.

Abstract. Potentially dangerous slopes with increased risk of manifestation of landslides and
rockfalls are investigated on the Bulgarian side of Greek - Bulgarian border region along the road
Bansko - Gotse Delchev - Ilinden border checkpoint — Eksohi border checkpoint. At the Bulgarian
part of this international road are identified six areas of possible hazardous slopes: landslides
Eleshnitsa, Koprivlen 1 and 2 and rockfalls at the points 16, 29 and 38. After detailed geological
investigation, mapping of the hazardous areas and slope stability analyses are proposed measures
and designed structures to stabilize the dangerous slopes: surface drainage ditches, landslide
reinforcement with drilling piles in two rows united with stiff retaining structure, flexible gabion
retaining wall, anchored retaining walls, construction of additional reinforced concrete wall over
an existing retaining structure, which is further anchored, covering of the rock slopes with a safety
net and more. For some dangerous areas are done variant studies for the application of different
stabilizing structures. Implementation of the designed measures and reinforcing structures ensures
the safe exploitation of the road from Bansko to border checkpoints under consideration of various
design situations, such as increased ground water tables, earthquake, etc.

Keywords: Slope stability; Combined measures: Retaining walls; Pile structure

Pe3rome: [loTeHIMaIHO OMIACHU CKJIOHOBE € MOBUILIEH PUCK OT MPOSBA HA CBIAYMINA U CPYTHILA Ca
W3CNeBaHu OT ObATrapcka cTpaHa B ['pbIIKO - OBIrapcKus TpaHUYEH PETHOH IO MPOTEKEHHE Ha
nbTs bancko - T'one [lemues - I'KIIIT Ununpen - Excoxu I'KIIII. B Gwarapckara yact Ha TO3U
MEXIyHApOJCH BT ca UACHTU(DHUIIMPAHU IIECT palloHa C Bb3MOXHHU OIMACHU CKJIOHOBHU TIPOLIECH:
cBinaunmiara Enemnuna, Konpusnen 1 u 2 u cpyrumiata B Toukure 16, 29 u 38. Cnen noapodbHo
Te0JI0KKO IMPOyYBaHE, KapTHpaHE Ha OMACHU 30HM M aHAIM3M Ha CKIOHOBAaTa CTa0MIIHOCT ca
MIPEIOKEHN MEPKH U Ca MPOEKTUPAHU KOHCTPYKIIMU 3a CTAaOMIIM3MpaHEe Ha OMACHHUTE CKIOHOBE.
Te BKIIOYBAT MOBBPXHOCTHU OTBOJHUTEIHU KaHABKH, CBJIAUMILHHM YKPENBAaHUSA ChC COHAAKHU
MUAJIOTH B JIBa pefa, OOCIWHEHHU C KOpaBa MOANOpPHA CTPYKTypa, I'bBKaBa raOMOHHA IOJIOpPHA
CTEHAa, AaHKEPUPAHW TMOJNOPHU CTEHHW, H3rPAKIAHE HA JOMBJIHHUTEIHA CTOMaHOOETOHHA
KOHCTPYKIIMSI BBPXY CBIIECTBYBalla MOANOPHA CTEHA, KOSITO B MOCIEACTBHE € aHKEpUpaHa,
MOKPUBAHE HA CKAJIHUTE CKJIOHOBE C Mpena3Ha Mpexa U Jip. 3a HAKOU ONACHU 30HU Ca HallpaBEeHU
BapHaHTHH TMPOYYBAHMs 32 TPUJIAraHETO Ha Pa3IMYHU CTAOWIM3UpAIId  KOHCTPYKIIHH.
W3mbnHeHneTo Ha MPOEKTHUTE MEPKH U YKPENHUTETHU KOHCTPYKIIMHM TapaHThpa Oe3ormacHaTa
eKcIuIoaTanus Ha IbTA OT baHCKO A0 TpaHUYHUS KOHTPOJHO-TIPOMYCKATENIEH MYHKT KAaTO ca B3€TH
MPEBU PA3IUYHU MTPOEKTHU CUTYyallMH, KaTO HAIIpUMEp MOBUIIEHO HUBO HA MOJAINOYBEHU BOJIH,

3C€MCTPECCHUA U T.H.
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96. Frangov G., M. Krastanov. 2014. Evaluation of the possibilities for construction on
ancient landslide. - Proc. IAEG, Torin, Italy, Engineering geology for society and territory

vol.Il Landslide processes, 267-272.
Abstract: Research area is located on the Black Sea coast in southeastern peripheral part of
Dobrudja plateau, Bulgaria. The site is situated within a slope affected by an ancient landslides
occurred as a result of tectonic elevation of the land and active sea erosion on the basis of the
slope. Currently there is no indication of landslide activation of ancient landslides except local
consistent landslides in the steep part of the slope. The body of ancient landslide consists of large
landslide blocks and sandy-clayey materials filling the space between them. Soil properties of
landslide blocks are very close to sediments not affected by landslides. Significant decrease in
physical and mechanical parameters is detected in disturbed sediments and recent consistent
shallow landslides are developed in these areas. Based on the conducted engineering geological

study, key findings and recommendations for development of the site are made.

Keywords: Ancient landslide - Slope stability - Landslide control

Pe3tome: I[IpoyuBaHusT TepeH ce HaMmupa Ha YepHOMOpCKHs OpAr, B IOrom3rouHarta nepudepHa
yact Ha JloOpymkaHckoTo miato, bearapus. OGeKThT ce HaMUpa Ha CKJIOH 3acCerHar OT JAPEBHU
CBJIQUMINA HACTHIIMIIA B PE3YJITAT HA TEKTOHCKOTO M3UTaHe HA TepEHA U aKTHBHA MOPCKa €po3usi
Ha OCHOBaTa Ha CKJOHA. 3acera HsMa HWHAWKAlWS 3a CBJIAYMIIHUA aKTHUBU3AIIMM Ha JIPEBHUTE
CBJIAUUIIA C U3KIIOUEHHE Ha JIOKAIHM KOHCUCTEHTHHU CBJAuulla B CTPbMHATa 4acT Ha CKJIOHA.
TsnoTo Ha JApeBHUTE CBIAUMINA CE CHCTOSAT OT TOJEMU CBIAYHUIIHUA OJOKOBE M TMECHUYIUBO-
JIMHECTH MaTepualM, 3albJIBallld IPOCTPAHCTBOTO MEXAy Tsax. CBoicTBara Ha TouyBaTta Ha
CBJIAUUIIHUTE OJIOKOBE ca MHOrO OJIM3KU J0 TE€3U HA CEAMMEHTHUTE, KOUTO HE Ca 3aCerHaTd OT
CBJIAUUIIA. 3HAYUTEITHO HaMallABaHEe Ha (DU3MKO-MEXaHMYHUTE MapaMeTpu C€ yCTAaHOBSBA MPHU
HapyIICHUTE CEAMMEHTH U ChBPEMEHHUTE TUIMTKH CBIIAYHINA MPOSBEHU B TE3M Y4acThIU. Bb3
OCHOBa Ha IPOBEJCHO MHXEHEPHOTE€OJIOKKO MPOYyUYBaHE, ca HallpaBEHM OCHOBHUTE KOHCTATallUU
3a pa3BUTHETO HA CBJIAYHUIIATA U TIPETIOPHKHU 32 BH3MOKHOCTUTE 32 CTPOUTEJICTBO BHPXY THX.

KaouoBu AYMHU: IPEBHO CBJIAYUIIEC - CKIIOHOBA YCTOﬁqHBOCT - YKPCIIBAHC Ha CBJIAYUIIC



