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VKPEIBAHE HA CBJIAUMILHU CKJIOHOBE — TPAJIMIIMOHHU U ChBPEMEHHU
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STABILIZATION OF SLIDE SLOPES — TRADITIONAL AND ADVANCED METHODS
Hristina St. Zayakova
HSCE “L. Karavelov” - Sofia

Abstract
The paper reviews the traditional and advanced methods of stabilization of road embankments In the
regions slide slope activities
Key words: slide slope, stability

Pesrome
Jloxnaovm npasu npez2ied Ha MPAOUYUOHHUME U CHEPEMEHHU MemOoOU 3a YKPensane Ha CeNauUuHU

CKJIOHO6€

KiaouoBu AYMM: cenawiuuie, cma6wzu3upaﬂe

MEXAHU3'BM HA ®OPMHUPAHE HA OCTATBUHATA SAKOCT HA CPA3BAHE HA
CBJIAYMIIATA

Xpucruna Cr. 3asxoBa™

BCY "JI. Kapasenos”- Cogpus

FORMATION MECHANISM OF THE RESIDUAL SHEAR STRENGTH IN LANDSLIDES
Hristina St. Zayakova

Abstract: A main question in the evaluation of stability coefficient of natural slopes is the reliability of
soil strength characteristics. The mechanism of overcoming the peak value of the soil strength and
consequent formation of its residual value depends on many factors, most of them connected with type
of the soil of landslid.

Key words: landslides, residual shear strength, continuance shear strength

Pestome: Ocnosen 6bNnpoc npu oyenkama Ha Koedmuueﬂma Ha cmabunHocm Ha ecmecmeeHu
CKIIOHOBE € HAOeHCOHOCmMA HA AKOCMHUME xapakmepucmuKu Ha nodeume. Mexanuzmvm 3a
npeo@oxmeaHe HA MAKCUMAIHAMA CMOUHOCH HA CpA36arne Ha noyeama u nocxzeaeawo qbopMupaHe HA
ocmamvyHama 1 CMoOUHOCM 3A6UCU OM MHO20 ¢a1<m0pu, noeedemo om nix C6vbpP3aHu C 6uoda Ha
noyeama Ha ceaaduuiemo.

Knrouoeu 0yMl/l.' celaduuia, ocmamvyiHa AKOCmM HA CPA36AHE, Obﬂzompaﬁﬁa JIKOCmM HA CpA36aHE
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OLIEHKA HA BEPOATHOCTTA 3A PA3PYLUEHUE NMPU AHAJIU3 HA
CKITOHOBATA CTABUJTHOCT

XpucTtuHa 3asikoBa'l

Pe3rome. CoiiecTBEH BBITPOC, Kacaelll aHAIIN3a Ha ONMPEEIeHO CHONTHE, € OTHOCUTETHATa HETOYHOCT
P TIPOTHO3MPAHE Ha BEPOSITHOCTTA Ha HeroBaTa mposiBa. HanmnumeTo Ha ycinoBus 3a Bh3HUKBAaHE Ha
Oe/ICTBUS OT POJA HA CBJIAYMIIE WIH CPYTHUIIIE HaJlara MPHIOKECHUETO Ha MOCIICOBATENICH MTOAXOT 110
TOYHOTO JeduHIpaHe Ha 00IacTTa OT CBIAYMINAHATA MOBBPXHUHA C HAW-TOJISIM PUCK OT pa3pylIeHne
Y HETOBUS MEXaHW3bM. bazupaHuW Ha TPHUEMaHETO, Y€ MPEeIBAPUTEITHUAT KOe(PHUIIMEHT Ha CUTYPHOCT
Ha CKJIOHA C€ BJIMSC OT PeJ ciydaiiHu (pakTopH, METOJMTE 3a OLICHKA Ha BEPOSTHOCTTA MPHU aHATH3a
Ha CKIIOHOBaTa CTaOWJIHOCT OTYMTAT CTATUCTHYECKOTO pas3MpelesicHue Ha (PakTopu KaTo TOpeH
HATHCK WM TIapaMeTPUTE Ha SIKOCTTA Ha CPsA3BaHe MPU U3UYHCICHUE HA BEPOSTHOCTTA 3a Pa3pyIICHHUE.

IF'EOJE3UYECKHU USMEPBAHUA U CTABUJIMTETHU AHAJIN3U HA CBJIAYHIIIHA
MNPOLHECH B PAMUOHA HA BOTAHUYECKATA I'PAJIMHA HA BAH, I'PAJ]l CO®UA

Henko LleakoB — Bucme crpoutenno yunnuie ,,JI. Kapasenos” — Codust
XpuctuHa 3askoBa — Bucie crpoutenno yunnwie ,,J1. Kapasenor” — Codus
Tsenko Tsenkov — HSCE “ L. Karavelov” - Sofia
Hristina Zayakova — HSCE “ L. Karavelov” - Sofia

Abstract

The landslide processes in the region of Botanical Garden of the Bulgarian Academy of Sciences -
Sofia were studied by performing geodetic and engineering geological explorations. The slope
stability for possible sliding surfaces has been determined. The results provide evidence for the
relative stability of water - saturated slope without additional destabilizing factors. The obtained
coefficients of stability are less than one in the case of dynamic impact. Horizontal displacements of
the order of 10 - 62 mm were established for the geodetic benchmarks situated on top and in the
vicinity of the landslide zone during the investigated period (May 2000 - May 2007)

Key words: landlsides; data analyses.

Pe3rome

Cenauuwnume npoyecu 8 paiiona Ha bBomanuweckama epaduna na bvieapckama axademus Ha
naykume - Cogus 65xa U3C1€068aHU Ype3 U3BLPUIBAHE HA 2e00e3UUEeCKU U UHICEHEPHOLEOT0NCKU
npoyusanusi. Cmaburinocmma Ha CKIOHA Oe onpedenena 3a 8b3MONCHUMNE NIb32AMETHU NOBLPXHUHU.
Peszynmamume npedocmassam 0okazamencmea 3a OMHOCUMETHAMA CMAOUTHOCH HA 8000HACUMNETHUSL
CKI0H Oe3 donvanumentu oecmaburusupawu ghaxmopu. Ionyuenume xoegpuyuenmu Ha cuecypHocm ca
NO-MAJKU OM eOUHUYa 8 CAyYal Ha OUHAMUYHO ebv3ldelicmeue. Om HAOIIOOEHUEMO HA penepume
cumyupanu 6 6au30cm 00 CeIAYUWHAMA 30HA, npe3 nepuooa Ha usciedsanemo (Maii 2000 — Maii
2007) baxa ycmaHo8eHu XOpU30HMAIHU NpemMecmeanus om nopsaovka Ha 10 - 62 mm .

KarouoBu AYMM: celaqduuya, anaiusupa oanmu.



IF'EOJAE3UYECKHU U3SMEPBAHUSA U U3CJIEJABAHE HA CBJTAYUIIIHU ITPOLIECH B
PAMOHA HA BOTAHUYECKATA 'PAIJUHA HA BAH, CO®Us ITPE3 NIEPUOJIA 2000 —
2008 T
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DEFORMATION ANALYSIS OF RESULTS FROM GEODETIC MEASUREMENTS FOR
THE STUDY OF LANDSLIDE PROCESSES IN THE REGION OT THE BOTANICAL
GARDEN OF BAS, SOFIA, IN THE PERIOD 2000 — 2008

Tcenko Tcenkov, Ivan Georgiew, Hristina Zayakova

Abstract: Precise geodetic measurements were carried out along 4 profiles in the region of the
Botanical Garden of the Bulgarian Academy of Science (BAS), Sofia. The results for horizontal and
vertical were established with the respective mean square errors. GPS measurements were performed
for the geodetic network in the region of the Botanical Garden of BAS, Sofia. Comparison is made
between the measurement results for the site. Suitability analysis have been made for the landslide
processes in the region of the Botanical Garden. Relative stabilization of the process has been
established.

Keywords: deformation analysis; landslides

Pestome: Ilpeyusnu 2eodesuuecku usmepeanusi ca u3gvpuienu no 4 npogura 6 pationa Ha
bomanuueckama epaouna na bBvaeapckama axaoemus na naykume (bAH), Cogua. Pezynmamume 3a
XOpUOHMANHUME U GEePMUKAIHU NPEMEeCMEAHUsi €A YCMAHOGEHU CbC CbOMEEMHUME CPEOHU
keaopamuu epewku. Hzevpuwenu ca GPS usmepeanusma ceode3uyecka Mmpedca 6 partioHa Ha
bomanuueckama epaouna na BAH, Cogusa. Ilpasu ce cpaenenue medcoy pesyimamume oOm
usmepsanusama 3a mepena. Hanpasen e cmabunumemen ananus 3a cénavuWyHuUmMe npoyecu 6 palona
Ha bomanuueckama epaduna. Ycmanoseno e ommocumenno cmabunusupane Ha npoyeca.

Knrouoeu oymu: ananus na oeghopmayuume, cenravuma

Review on the applied methods for landslide control in Bulgaria
Revue des méthodes appliquées pour le controle des glissements des terrains en Bulgarie

M. Hamova, G. Frangov, H. Zayakova
Higher School of Civil Engineering “L. Karavelov”, Sofia, Bulgaria

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.

RESUME
Le territoire du pays est caractérisé par une tectonique active, qui détermine la formation d’un relief de collines et de
montagnes. La structure géologique est tres variée et inclue non seulement des rochers, mais aussi des sols dispersés. Le
résultat des processus naturels est la création de milliers de glissements de terrains avec un volume, un méchanisme et une
dynamique variables. La construction de différents ouvrages d’art, de routes et de batiments dans ces conditions est liée
souvent avec la nécessité de faire des excavations et des remblais, de modification des niveaux des eaux souterraines et des
impacts dynamiques qui perturbent la stabilité des versants et provoquent la création de nouveaux ou l’activisation des
anciens glissements des terrains.
La stabilisation des versants et la prévention contre la création des glissements des terrains ont une importance cruciale non
seulement pour les nouvelles constructions, mais aussi pour 1’exploitation des ouvrages d’art déja construits. Dans ce rapport
on montre des exemples des différentes méthodes de stabilisation des glissements des terrains et le synthése d’un analyse de
leur efficacité. Les méthodes les plus utilisées sont les différents types de drainages, des déblais, la stabilisation des terrains
avec des piliers de béton armé, des ancrages, des murs de souténement , des gabions, des remblais de contre-forces armés. La
supervision, le contrdle préventifs des glissements est un élément important du pronostic de leur développement et c’est une
information de base pour le choix des mesures convenables de prévention et de stabilisation des glissements des terrains.
Le processus de glissement dépend de plusieurs facteurs et I’effet maximal de stabilisation des glissements est le résultat de
I’application de mesures qui s’adressent aux facteurs qui ont le plus grand poids pour stabiliser les versants.

Keywords: landslide distribution, drainage, anchoring, reinforced embankment, monitoring

O630p Ha IIPUIIOKHUTC MCTOOH 34 KOHTPOJI HA CBJIaYMIIATa B B’I)JIFapI/IH

M. Xamoga, I'. ®panros, Xp. 3asxoBa
BCY “Jl.Kapasenog”, Cogpus, bvacapusa

PE3IOME
Teputopusita Ha Bbbirapus ce xapakrepusupa C aKkTHBHA TEKTOHHKA, KOSTO ompeneis (GopMHpaHETO Ha XBIMHCT H
IUIaHUHCKH pered. ['eosoxkkara CTpYKTypa € 10CTa pa3HOOOpa3Ha U BKIIFOYBA, KAKTO CKallM, Taka M JUCIIEpCHH mouBH. [Tox
JNEWCTBUETO Ha ECTECTBEHH MPOLECH BB3HUKBAT XWIAAM CBIAYMIIa C pa3indeH o0eM, MEXaHW3bM M IWHAMHKA.
W3rpaxnanero Ha pa3IMYHU CHOPBKEHMS, MIBTHINA U CTPAAN B PAMKHTE Ha TE3H YCIOBHS € CBBP3aHO C M3IIBIHEHHUETO Ha
U3KOIM M HACHIH, IPOMEHN B HUBOTO HA ITOJIOYBCHUTE BOAW U ANHAMHYIHHU BB3JCHCTBHS, BOJCIIN YECTO JO HECTAOUIHOCT
Ha OTKOCHTE, T0sIBa Ha HOBY CBJIAYMINA U aKTHBUPAHE HA CTAPH CHINECTBYBAIIN TAKUBA.
Crabunn3upaHeTo Ha CKJIOHOBE M IMPENOTBpAaTsABaHE Ha IOSBaTa Ha HOBHM CBIAYMINA 3a€Ma BaXXHO MSICTO, KaKTO B HOBO
CTPOUTEJICTBO, TaKa U IIPU EKCIUIOATAIMs Ha Beue MOCTPOCHH ChOpBKeHHs. B Hacrosmara myOnukanus ca gajeHu IpruMepu
3a pa3IMyHU METOJM 3a YKpernBaHe Ha CBJIAQUMINAa W Ce NPaBU KpaTbK aHalM3 Ha TiIXHaTa edekThBHOCT. Haii-yecto
NpUJIaraHuTe METO/M BKIIFOUBAT Pa3JIMYHU BUJIOBE BEPTHKAIHHM M XOPU3OHTAIHU JPEHAXH, IPEOTKOCHPaHe, YKPEIBaHe ChC
CTOMaHOOETOHHH MHJIOTH, aHKEPH, MMOJIIOPHH CTEHHU, FaOMOHH, YKperBaHe Ha KoHTpadopcHU Hacunu. CriennaaHo BHUMaHHe
€ OTIEJeHO Ha MOHHTOPWHTa Ha CBJIAYMINATAa KaTO CBHINECTBEH €JIEMEHT 3a NPOTHO3MpaHe Ha TSIXHOTO Pa3BUTHE M KaTo
IbpBOHAYANHA HHPOPMAIHS 32 M300p Ha MOAXOAAI] HAOOp OT MPEBAHTUBHH U CTAOMIIN3UPAIIN MEPKH.
OCHOBHHSAT U3BOA Ha 0a3zaTa Ha M3CIEABAHHUTE CIydaW €, de ITOpagy MHOTO(GAKTOPHUS XapaKTep Ha CBIAYHIIHHUTE MPOIECH
MaKCHUMaJleH cTabuIm3upai epeKT IMaT MEepKUTe HAaCOYEHH KbM OOCTOSATENCTBAaTa ¢ Hali-TOIAMO BIHMSHHE BBPXY 3arydarta
Ha yCTOWYMBOCT.

KirouoBu JAYMU: pasnnpoCTpaHCHUE Ha CBJIavyulliaTa, ApC€HaXu, aHKEpU, apMUPaHU HACUIIK, MOHUTOPUHT

MONITORING ON THE EZERISHTE LANDSLIDE
IN THE TOWN OF SVOGE, BULGARIA

Georgi Frangov !, lvan Deyanov 2, Tsenko Tsenkov !, Margarita Hamova ?,
Hristina Zayakova !, Miroslav Krastanov 2, Andrej Mihailov !
1VSU "L.Karavelov", Suhodolska St. 175, Sofia, Bulgaria;
2 UASG, Smirnenski 1 Blvd., 1046 Sofia, Bulgaria;



% Bulgarian Academy of Sciences, Geological Institute "Str. Dimitrov",
Acad. G. Bonchev St., Bl. 24, Sofia, Bulgaria

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.

MoHuTOpuUHr Ha cBnauuwe ,,Esepuwie” B rp. CBore, bbnrapus

Feopru ®panros !, UsaH [esaHos 2, LleHko LleHkoB !, MaprapuTta Xamosa *,
XpucTtuHa 3asikoBa !, Mupocnae KpbcTtaHoB °, AHgpein Muxainos !
1 BCY "N. KapaBenos";
2YACT;
3 BAH, Feonoruyecku HCTUTYT "CTp. OUMUTPOB";

Peswome: XbAMUCTUAT U NNAHUHCKK pened Ha bbnrapus e npegnocTaBka 3a Bb3HUKBAHE Ha
MHOrO CBfayuLia, rMaBHO 3acsarawn HaceneHuTe MecTa M TpaHcnopTHaTa UHdpacTpyKTypa
Ha cTpaHaTta. C uen ga ce Hamanu Bb34encTBUEeTO N MHTEH3UMKaLUATa Ha BeYe NposiBEHU
CcBnaymiaTta Ha HAKOM OT TAX Ce U3BbPLLBA MOHUTOPUHI. TakbB € CnyyasT CbC CBNAYMLLETO
E3EPULIE, koeTo e npeamMeT Ha reoges3nyvyeckn U3MepBaHUs B MNPOObIMKEHME Ha MHOro
roavHu, 3a ga ce yCTaHOBM HanNU4MeTo Ha HemnocpeacTBeHa OMnacHOCT 3a ronsima obnact
okorno rpag Ceore ¢ nocneguum 3a MKOHOMMKaTa Ha cTtpaHara. [NpoBegeHnTe HabnogeHus
ypes nsrpageHaTa MOHUTOPMHIOBA MpeXa MOoKa3BaT, Ye CBNAYULLIETO Ce ABWMXM C pasnnyHa
ckopoct oo 10 cm roguwHo. lNporHo3npaHo € GbaelleTo My pa3BUTME Bb3 OCHOBa Ha
YCTAHOBEHNTE OBWKEHUS.

Combined slope protection along the southern
Bulgarian Black sea coast

Protection combinee des talus le long de la cote bulgare sud
de la mer Noire

G. Frangov :, H. Zayakova, M. Hamova
Higher School of Civil Engineering “L. Karavelov”, Sofia, Bulgaria

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 I'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. lls 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.

Keywords: sea erosion, landslides, stabilization, reinforced embankment, sea defence, ground water drainage

KomOuHupana Opero3amiyra 1mo 105KHOTO OBbIrapcko 4ePHOMOPCKO
Kpaopexue

I'. ®panros !, Xp. 3askoBa, M. XamoBa
BCY “JI. Kapagenos”, Codust, Bearapus

PE3IOME
Hsixon ydacTsIm OT ObIrapckoTo YepHOMOpHE ca MOI0XKEHN Ha HHTeH3UBHA MOPCKa epo3us. [loaps3BaHnsTa Ha CKIOHOBETE 110 BpeMe Ha
criopaguuHuTe OypHu € MPUYMHA 32 B3HHKBAHETO Ha CBJAYHIIA, KOMTO 3aCTPAILABAT CIPaaH, IBTHINA H ChOPBHKEHHs. TakbB € CIydasT cbe
CEBEpPHOTO Kpailibpexue Ha rpaj [lapeBo. B MecTHata kpaiibpexHara 30Ha 0s1xa TIOKyMEHTHPAHU CBIMYaHUs U cpyTHIina. Te ce akTUBUpaT B
NIEPHUOAN Ha CHIIHH BAICKH M TAXHATa XJIb3raTeiHa IOBbPXHHHA MUHABa B TOPHATA YacT HA IUIACT CHBO-3EJICHU MEPreonofo0HU IIIMHH.
IIpenBuxia ce crabunM3upaHe Ha CKIOHA Ype3 M3rpaklaHe Ha KOMOMHHMpaHa Opero3aiura, CbCTaBEeHa OT apMUPAHU MOJIIOPHA HACHUIU U
JIpeHa)KHU pedpa 3a OTCTpaHsABaHE Ha BOJATA.

KirogoBu gymu: Mopcka epo3us, CBIauHila, yKpelBaHe, apMUPaH HACHII, Opero3aniuTa, JpeHax 3a MOUYBEHH BOAU

Strengthening of Landslide Retaining Pile Wall after Geodetic Monitoring

Frangov G., Zayakova H., Hamova M.,
Higher School of Civil Engineering “L. Karavelov”, Sofia, Bulgaria

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

YcunBane Ha IIPOTUBOCBJIAYHIIHA ITHJIOTHA ITIOAIIOPHA KOHCTPYKIUA CIICI
IrcoAC3NYCCKU MOHUTOPHHT

®panros I'., 3agkoBa Xp., XamoBa M.,
BCY “JI. Kapageaos”, Codusi, bbarapus

Pe3tome: M3crnenBaHoTo cBiauuine ce mposBsBa mpe3 nponerra Ha 2004 Ha mhT mpe3 Crapa TUlaHWHA,
beirapusi. To € yacT OT HO-TOJSIMO APEBHO CBIIAUMILE, KOETO MPOJbIDKAaBa MO-HAOJY MO CKIIOHA. 3a Jia ce
BBH3CTAHOBU IBTHUAT Tpaduk, Oelie PerieHo Ja He Ce YCHJIBA I[UIOTO CBJIAYMINE, a CAMO IOpHATa My 4acT B
01m30CcT 10 MhTA. be MpoekTHpaHa W HW3MIBJIHCHA IOANOPHA KOHCTPYKIMSI, ChCTOSAIIA CE€ OT JBa penaa



CTOMAaHOOETOHHH MMHJIOTH, OOEAMHEHH C Tpeaa. 3a Aa Objae MpelIoTBpaTeHO BIUSHUETO HA MOYBEHUTE BOIH, O¢
M3ITBJIHEH XOPH30HTAJCH JPEHaX HaJ CBJIAYHINETO. be W3rpajgeHa reoje3ndHa MOHUTOPHUHIOBA MpeXa W
MIPOBEXKAAHU MEPUOAMYHM u3MepBaHus B mnepuoaa 2005-2010 3a mnpocnensBaHe Ha IOBEIEHUETO Ha
yKpemBaHeTo. [Ipe3 To3W mmepHox Hai-TOJEMHTE XOPHU3OHTAIHH NPEMECTBaHUS OfXa YCTAHOBCHH MEXIY
TbpBaTa M BTOpPATa CEKIMA Ha MIIOTHATA KOHCTPYKIMA. | e0e3nuecKusiT MOHUTOPHHT O¢ HM3II0NI3BaH, 3a Jia ce
ompeneny Hail-ysI3BUMara YacT Ha YKpemBaHeTo. To Oe yCWICHO ¢ IONBIHUTEIHH CTOMaHEHH ITHIOTH,
KOMOWHHUpaHHU C Tpera.

KaouoBu AYMHU: YCUJIBAHE HA CBJIAYUILEC, T'€OAC3NYCCKM MOHUTOPUHT

EKCIIEPUMEHTAJIHO AE®UHUPAHE HA JIMHUATA HA KPUTUYHOTO
CbCTOAHUE ITPU I'/IMHU

Xpucruna 3asikoBa'

BCY ,,Jlioben Kapasenog”, ep. Cogus

Peztome: J[oknadvm cvOvpoica cpasHenue medncoy 08a 1abopamopHu Memood 3a oepunupame
Ha TUHUAMA HA KPUMUYHOMO CbCMOAHUE NPU 2AUHI: MPUAKCUATIEH U PUH208 CPA36AL TeC
U amanusupa NoOmeHyuarHume mMpYyOHOCMU NpPU eKCMmpanoiupane u aoanmupame Ha
ONnumMHUmMe pe3yimamu.

EXPERIMENTAL DEFINITION OF CRITICAL STATE LINE FOR CLAYS
Hristina Zayakova

VSU “Lyuben Karavelov”

Abstract: The report contains comparison between two laboratory methods for definition of
critical state line for clays: triaxial and ring shear test and analyses the possible difficulties in
extrapolation and adaptation of experimental results.

Margarita HAMOVA
Hristina ZAYAKOVA

INFLUENCE OF URBAN PLANNING OVER THE EFFECTIVE UTILIZATION OF
RETAINING STRUCTURES

Abstract: The report discuses a structural project for construction of retaining walls in
difficult geological conditions and unfavorable urban planning. According to the design
prescriptions numerous different retaining structures had to be built: gravity concrete retaining
walls reinforced retaining walls with shallow foundations and combined with drilled piles,
thin diaphragm walls.

Key words: Retaining walls: gravity, cantilever, diaphragm, spread, pile and combined
foundations



Mapraputa XAMOBA
Xpucruna 3ASAKOBA

BJMSIHUE HA TPAJIOYCTPOMCTBEHOTO PEINIEHUE BHPXY
E®PEKTUBHOTO U3IIOJI3BAHE HA ITIOAIIOPHU CbOPBKEHUSA

Pe3rome: JlokIaabsT AUCKYyTHPA KOHCTPYKTHBEH MPOCKT 3a M3TPAKIAHE HA MOAINOPHU CTEHU
OpU TPYIHH TEOJOKKH YCIOBHS W HEOJIArompHsTHO TPaJ0yCTPOMCTBEHO pemieHue. B
3aBUCHMOCT OT MPOCKTHOTO PEUICHHUE CE MPEABIK/IA U3TPAKIAHETO HA MHOKECTBO PA3INYHU
MOJIIOPHA KOHCTPYKIIMH: TEXKH OCTOHOBU TMOJIOPHH CTEHHU, BIVIOBU CTOMAaHOOCTOHHH
MOJIMOPHU CTCHH CHhC IUIOCKH W KOMOMHUPAHH ChC COHAKHO-M3JIMBHU MWIOTH U THHKHU
HUTUIIOBU CTCHHU.

KuarouoBu nymu: [TognopHu cTeHU: TEKKH, BIIIOBH, IUIUIIOBH, TUIOCKH, MUJIOTHU U
KOMOWHUpaHu (yHIaAMEHTH

PARALLEL BETWEEN THE METHODS FOR DETERMINATION OF RESIDUAL
SHEAR STRENGTH PARAMETERS

H. Zayakova

Abstract

Undoubtedly connected with human activity on the utilization of its natural resources,
technogenic phenomena in the East Basin of Maritza River are the subject of a long interest
among scientific circles both at home and abroad. Long mining activity in the region leads to
the occurrence of numerous landslides, which threaten not only the local economy, but also
quality of life there. This gives rise to the making of large- scale study of factors leading to
activation of landslide processes and ultimately to successfully solving the slope stability
problems. In this paper results of determination of the residual shear strength parameters
with simple shear apparatus, ring shear apparatus and back analysis are compared.

CPABHEHME MEXAY METOAUTE 3A ONTPEAEJIAHE HA TAPAMETPUTE HA
OCTATBYHATA AKOCT HA CPA3BAHE

Xp. 3askoBa

Pe3rome

Hecvmueno cevpzanu ¢ uogewikama OeliHOCH NO YC8OSABAHEMO HA NPUPOOHUME MY
boeamcmea, mexHoeeHHume sAeieHus 6 HMzmouno mapuwikus Oacetin ca o0Oekm Ha
npoOvBIdNCUMENleH — UHmepec  Ccped  Hawu U YYICOeCMPAHHU  HAYYHU  KPbeoGe.
Ipoovioicumennama MumHa OeUHOCM 8 pe2uoHad 600U 00 NOABAMA HA MHONCECE0
cenayuwya, 3acmpauiasayu He camo MecmHama UKOHOMUKA, HO U KAYeCmeomo Ha Hcueoma
mam. Toea Oasa ochosanue 3a Hanpaeama Ha MawabHO usciedéaHe Ha  axkmopume,
godewu 00 AKMUBUpaHe HA CELAYUWHUME Npoyecu U 8 KpauHa cmemra 00 YCHeulHOmo
pewiasane Ha npoblemume nO ocu2ypseame Ha CKIoHoéama cmabunHocm. B masu
nyonuKayus ca CpasHeHu pe3yimamume 3a napamempume HA OCMAMBbYHAMA AKOCM HA
cpsssane onpeoenenu NocpeocmeoM HNIOCKOCHMHO CpA36aHe, PUH208 CpA36awy anapam u
06pamuu U34UCTIeHU.



On criteria for liquefaction
of saturated sands

Slavchev

M. Hamova, H. Zayakova, M. Periklijska, A. Mihailov & V. ﬁ
Department of Civil Engineering, VSU “L.Karavelov”, Sofia, Bulgaria

 SE:EEE,
1963-2013

ABSTRACT:

It is well known that fully saturated sands under dynamic loading and presence of free surface exhibit tendency
of liquefaction i.e. acquire properties of liquid and lose their bearing capacity. The reasonable explanation is a
sudden presence of pore pressure which decreases lithostatic pressure and may cause reset of shear stress
parameters of sands. As a result building’s foundations in saturated sands sink as bodies immersed in water. That
is why it is important to know the conditions of possible loss of dynamic bearing capacity of saturated sands. In
this report a lot of the famous criteria for dynamic stability failure of saturated sands are reviewed, for example
the criteria of A. Casagrande, N. N. Maslov, S. Stoinev, Sh. Prakash, the prescriptions of Eurocode 8. All
researchers usually recommend laboratory investigations on liquefaction capacity of sands to be done with
standardized apparatuses which most of geotechnical laboratories do not possess. That is why laboratory
determination of liquefaction capacity of saturated sands shall be done on test bench with possibility to generate
vibrations with variable parameters.

Keywords: saturated sands, liquefaction, dynamic loading, pore pressure, shear strength

Bbpxy KpuTepuuTe 3a BTe4HsIBaHe
HA BOJIOHACUTEHHU NACHUH

B. CiaBuyeB
Cmpoumenen ¢paxynmem, BCY “JI. Kapasenog”, Coghus, bvicapus

M. XamoBa, Xp. 3aakoBa, M. [lepukauiicka, A. Muxaiiios & ﬁ

 SE:EEE,
1963-2013

PE3IOME.:

JloOpe M3BEeCTHO €, Ye HAIBIHO BOJOHACUTCHU ICHIM MPH JUHAMHYHO HATOBApBaHE W HAJIWMYUE HA CBOOOIHA
MOBBPXHOCT ITOKA3BaT TCHICHIMS HA BTCYHSIBAHE T.€. NMPHUIOOMBAT CBOWCTBA HA TEYHOCT M TYOIT CBOSTA
HOCHUMOCIIOCOOHOCT. Pa3yMHOTO 00sICHEHHE ¢ BHE3aIHATA TI0sBa HA TIOPEH HATHCK, KOWTO HAMAaJIsiBa T€OJIOKKHUS
TOBap U MOXeE J1a IOBeJe 0 HyJIMpaHe Ha MapaMeTpUTe Ha SKOCTTa Ha Cpsi3BaHe Ha MsChbKa. B pesynrat Ha TOBa
(yHIaMEHTUTE Ha CTpaad BHPXY BOJOHACHUTCHHU ILICHIM MOTHBAT KATO Tela IMOTONCHH BHB Bojaa. ETo 3amio e
Ba)KHO JIa C€ 3HASAT YCIOBUATA HAa CBEHTYyalHA 3ary0a Ha JMHAMHYHA YCTOWYMBOCT HAa BOJOHACHUTEHU ISCHIU. B
TO3U JIOKJIQJ Ca pasriellaHd MHOTO OT Hal-M3BECTHUTE KPUTEPHH 3a JUHAMHYHA 3ary0a Ha YCTOWYMBOCT Ha
BOJIOHACUTEHHM IISICHIN, KaTo HanmpuMmep kputepunte Ha A. Kazarpanne, H. Macnos, C. Croitnes, I1I. TTpakar,



npeanucanusaTa Ha EBpokox 8. Benuku n3ciienoBaresii 00MKHOBEHO MPEHOPBYBAT J1a00PATOPHUTE H3CIICABAHUS
Ha KaraluTeTa 3a BTCYHSBAHE Ha MACHIIM, 32 [ C€ U3BBPIIU ChC CTAHAAPTU3UPAHH anapatH, ¢ KOUTO MOBEYCTO
OT TeOTEXHUYECKH JabopaTopHu He pasmoiaraT. ETo 3amo mabopaTopHOTO HM3Ciie[BaHE Ha BTEYHSIBAHETO Ha
BOJIOHACHTEHH IIACHLM II¢ ce W3BBPILIM HA CTEHJ 3a M3NUTBAHE, C BH3MOXKHOCT 3a TeHEpUpaHe Ha BHOpaLUH C
NPOMEHIIUBH ITapaMETPH.

Knrouosu Oy/vtu 6000HACUMEHU niacvyu, 6mevHsAsdaHe, OUHAMUHHO Hamoeapeane, nopen HAmuckK, AKocm Ha
Ccps3eane

YCHUJIBAHE HA IIOJAIIOPHA CTEHA C HH) XEKIITMOHHHN AHKEPU
I'eopru ®@panros !, Xpucruna 3asakona 2

BCY “Jloben Kapasenos” — ep. Coghus

Pestome:. Hzepadenama Hna cmpwvmen cKioH 6 ceio Pyoapyu noonopua cmena e
KOMRPOMEMUPana 6ciedcmeue Ha Hapyuaseane Ha oouama yCmouyueocm Ha CKIOHA U
nposeama Ha NAUMKO Ccénayuue nopaou HenpasuIiHomo mepacupane u J0UOmo
OpeHupane Ha NOGLPXHOCMHUME G00U. YCMAHOBeHU ca NYKHAMUHU 340 NOONOPHA
cmeHa, KOumo ce NpoCieoasam om 3eMama U MApKupam 2opHama epaHuya Ha
cenauuwnus mepen. Ceravuwemo o00xe6awa HaAcun 3a0 NOONOPHAMA CMEHAd U
npoovINHCABA HAOOLY NO XbIMA KbM PYCIOmMO HA Odepemo. 3a 0a ce cmadounusupa
cmeHama u NPULedNCcauusim mepeH, c¢a NpednodceHu U 0O0CbOeHU mpu eapuanma -
2aOUOHU 8 OCHOBAMA HA CKIOHA C OPEHANCHU pebpa 3a0 MsAX, NUIOMHA KOHCMPYKYUs U
yeuneame ¢ uHcekyuonHu aukepu. Cned cpasHumeneH aHAIU3 HA MexHume
npeoumMcmed u HedoCmamvyu e U30paH NOCIeOHUSM 8APUAHM, 3AUOMO He Ce HABIU3A 8
YyoIco UMOM, U He2080Mo U3NviHeHue e 6vp30, esmuno u egpekmueno. CenauuuHuam
HaAMUCK U MeCHONOI0NCeHUeMo Ha aHKepume 0saxa onpeoeienu Ha 0a3a Ha UZYUCTEHUS.
Ha cmaburHocmma Ha CKAOHA. B noonopna cmena ca mommupanu 6apoaxanu 3a
Hamaniaeame Ha XUOpPOCMAMUYHOMO Halseane. 3a 06a om ankepume e U3EbPUIEHO
u3numeane 3a npuemanse.

Knwuoeu oymu: Hnsrcekyuonnu ankepu, usnumeane 3a npuemawe, ycuieHa noonopha
cmena, CKI0H08a CMadUIHOCM

REINFORCEMENT OF RETAINING WALL WITH INJECTION ANCHORS
Georgi Grangov, Hristina Zayakova

VSU “Lyuben Karavelov ” — Sofia

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

Slope stability structures for road landslide

Structures de stabilité de pentes pour glissement de terrain

Hamova M., Frangov G., Zayakova Hr.
Higher School of Civil Engineering “L. Karavelov” — Sofia, Bulgaria

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.

RESUME: 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 a 9 m. On a considéré que I’instabilité de la pente était le résultat des
facteurs suivants : nappe phréatique, érosion croissante provoquée par la riviére, 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
I’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.

KEYWORDS: Landslide, slope instability, stabilization, cantilever retaining wall, driven piles, drainage facilities.

YKkpenuTenHa KOHCTPYKUUA Ha MbTHO CBRayuiie

XamoBa M., ®paHros ., 3askoBa Xp.
BCY ,J1. Kapasenog” — Cogpusi, bbnzapus

Pe3rome: Cprauninero ce e MpoOsBUIIO HA INIABEH MBT, 3acsAra MOBeYe OT MOJOBMHATA OT MBTHOTO IUIATHO M € MPUYUHA 33
3arpyaHeHus Ha Tpaduka. Crauumiero 6e ¢ mmpuHa 55 m, apmkuHa - 38 M M MakcuManHa Jbia6odntHa ot 8-9 m. Kato
KITI040BH (pakTOpH 3a 3ary0a Ha yCTOWYMBOCT 0sIXxa yCTAaHOBEHH MOBHIIABAHETO HA HUBOTO HA MOJ3EMHHTE BOJH, peuHATa
epo3usl TO/KOMABAIA CKJIOHA U AWHAMHYHHUTE e(DeKTH OT MPEBO3HHUTE CPEeACTBa. berre mpoekTnpana M W3rpajieHa bIrioBa
MOATIOPHA CTeHa C 3a0MBHO NMWIOTHO (yHAWpaHe, B JONBJIHEHHE C BJaYella IUIoYa W JIPEHAXKHH CHOPBKEHHS 3a
CTaOuIIM3MpaHe Ha CBIIAQUUIIETO. MOHUTOPHHI'BT Ha YKpEMeHHs MbTeH ydacTbk, 3a nepuoga 2006 - 2012 moxasBa, ue
CBJIQUHIIETO € YCIICITHO CTAOMIN3UPAHO U HOBU CBIIQUHUIITHU Je(hOpMaIii He ca yCTAaHOBEHHU.

KIIIOYOBU AYMMU: Cpnaumime, 3aryba Ha CKJIOHOBAa YCTOHYHMBOCT, CTAOWJIM3HpaHe, BIIOBAa MOANOPHA CTEHA, 3a0WBHH
MHUJIOTH, PCHAKHH ChOPBKCHHSL.



PROBLEMS AND FUTURE DEVELOPMENT OF
GEOTECHNICAL TRAINING

Margarita Hamova, Georgi Frangov, Hristina Zayakova, Andrej Mihailov,
Martina Periklijska

VSU “L. Karavelov”, Sofia, Bulgaria, e — mail: hamova@vsu.bg

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.

KEY WORDS: education, Geotechnics, Engineering Geology, Soil and Roch mechanics, foundation
engineering

I[NPOBJIEMM MW BBAEHNIO  PA3ZBUTHUE  HA
['EOTEXHUYECKOTO ObYUEHHUE

Maprapura XamoBa, ['eopru ®panros, Xpucrtuna 3askoBa, AHIpeH
MuxaiinoB, Maptuna [lepuknuiicka

BCYV ,,JI. Kapasenos”, Cogus, € — mail: hamova@vsu.bg

PE3IOME: T'eorexHukara € 4acT OT CTPOHTEIHOTO HHXKEHEPCTBO, KOSTO M3yYaBa MOBBPXHOCTHHS
CJION Ha 3eMHAaTa Kopa M ChOPBHKEHHATA M KOHCTPYKIMHUTE, KOUTO Ca B KOHTAKT C HeTro. YecTo reoTexHUKara e
pasriexaaHa KaTo KOMOMHAIMS OT MHXECHEPHA I'e0JI0THs, 3eMHA MEXaHWKa U (yHIAMEHTHO WH)KEHEPCTBO, KaTo
MOHSKOra KbM TE3U INpeIMeTH ce NpubaBs W TYHEJIHO CTPOMTENCTBO. | eoTeXHHKara, CbC BCHYKUTE i
KOMIIOHEHTH, € Bak€H OOydYHTeNeH Kypc, KOWTO € 3aabJDKHTENIeH B 00pa30BaHHMETO HAa BCEKH CTPOUTENICH
nmkeHep. B bearapusa oOydenue mo reoTexHuka ce mposexkaa B mecT yHuBepcurera: YACI - Codus, MunHO-
reostioxkku yausepcuteT — Codus, BCY , Jlroben Kapasenos” — Codust, BTY ,,Tomop Kabraemikos” — Codus,
BCY — Bapna, Eponeiicku noimTexHIHYeCKH YHUBEPCHUTET - [IepHuK.

KIIFOUOBU JYMMU: o6pasosanmne, reoTeXHUKa, HEKEHEPHA TEOJIOTHS, 3€MHA U CKalHa MEXaHWKa,
dhyamupane

ONPEAEJSHE HA IMHAMUYHUTE XAPAKTEPUCTUKHU HA
CTPOUTEJIHUTE IOYBU C PESOHAHTHA KOJIOHA

Xpucruna 3asgkosa®

BCY ,,Jlio6en Kapasenosg”, ep. Cogus

3 Xpucruna 3asxosa, 1-p, umx., BCY , JI. Kapasenos”, hsz@abv.bg



Pe3ztome: Tosu ooknad obodwasa npaxmuieckus ONUm Ha asmopa npu u3ebpuleane Ha
HAYYHU U NPULONCHU UZCTE08AHUA CbC PE3OHAHMHA KOJOHA, NpUdobum no epeme Ha
eoHomeceuna cneyuanusayus 8 ynusepcumem RUB, Boxym, I'epmanus. Ilyoruxayusma
pasenexncoa NPUHYUNHOMoO YCMpOUCMBE0 HA anapamad, NPoeKmupau & kameopama no
2e0MeXHUKA U U3NOA36AH 3d OnpedeisHe HA OUHAMUYHUME XaApaKMepucmuku Ha
cmpoumennume nOY8U NPU MHO20 MATKU CMOUHOCMU HA CPA3BAUAMA AMNIUMYOd.

Knrouoeu oymu: Pe3onanmua KonioHa, MO0V HA CpA36aHe, Koepuyuenm Ha 3amuxeate,
CpA36aWA AMNAUMYOA, CKOPOCI HA CPA3BAUUME BBIIHU

DETERMINATION OF DYNAMIC CHARACTERISTICS OF SOILS WITH
RESONANT COLUMN

Hristina Zayakova

VSU “Lyuben Karavelov ”, Sofia

Abstract: This report summarizes the practical experience of the author to conduct
scientific and applied researchs with resonant column acquired during a one-month
specialization in geotechnical department of the University RUB, Bochum, Germany.
This publication discusses the principal structure of the device, designed in the
department and used for the purposes of research there in determination of the dynamic
characteristics of soils at very small values of the shear amplitude.

Key words: Resonant column, shear modulus, damping ratio, shear amplitude, velocity
of the shear waves

MPUHIIUITHO YCTPOMCTBO HA JTUHAMWYEH TPHAKCHAJIEH
AITAPAT

Xpucruna 3agkosa*

BCY ,,Jlo6en Kapasenog”, ep. Cogus

Pe3zwome: [lunamuunuam mpuaxkcuaien mecm e Cbe8peMeHeH Memod 3d OYeHKA Ha
OUHAMUYHAMA  YCOUYUBOCH HA CMPOUMENTHU NOY6U NpU HOMEHYUAIHO ONACHU
AGNIEHUs KAMO 3eMempeceHusl, eKChi03Ull, GUCOKO UHMEH3UBHU YUKTUYHU MOBApU Om
npesos3nu cpeocmea u cmpoumennu ypeoou u Op. To3u 0oxknad pazenexncoa
yecmpoucmeomo Ha OUHAMUYEH MPUAKCUANeH anapam oOm HO80 HNOKOJeHUue U
8b3MOJCHOCMUME, KOUMO MO NPe00CMass 3a peuaeanemo Ha Hay4yHu U NpaKkmu4ecKu
3a0aqu om OUHAMUYHA YCIMOUYUBOCH HA NOYBUME.

4 Xpuctuna 3asxoBa, a1-p, unx., BCY | JI. Kapasenos”, hsz@abv.bg



Knrouoeu oymu: [Junamuuen mpuaxcuanen mecm, NPUHYUNHO YCMpOUCmeo,
8MeyHsA8aHe HA NACLYU

STANDARD STRUCTURE OF DYNAMIC TRIAXIAL APPARATUS
Hristina Zayakova

VSU “Lyuben Karavelov ”, Sofia

Abstract: Dynamic triaxial test is a modern method to assess the dynamic stability of
soils under hazardous events such as earthquakes, explosion, cycling loading with high
intensity from vehicles and construction devices, etc. This report examines the structure
of the dynamic triaxial apparatus of new generation and the opportunities it provides
for solving scientific and practical problems of dynamic stability of soils.

Key words: Dynamic triaxial test, standard equipment of the apparatus, liquefaction
potential of sands

Study on the shear strength of sand at dynamic loading

M. Hamova!, M. Perikliyskal, H . Zayakova'
tUniversity of Structural Engineering & Architecture (VSU) "Lyuben Karavelov", Sofia, Bulgaria

Abstract. The bearing capacity of the ground depends on the shear strength under the static and dynamic loads.
Especially sensitive to dynamic loading are Quaternary alluvial deposits of sand, which are not sufficiently
compacted. Similar soils are subjected to construction and their behaviour sometimes has to be determined under
vibration intensity similar to the effects of the seismic loads. For that purpose, a study on the shear strength of
sand with alluvial origin is conducted at vertical vibrations of varying intensity and at different water content.
The results show that in the case of dynamic impact the shear strength usually decreases, but may increase if the
soil is compacted prior to or during the shearing. For practical purposes, more important are the conditions under
which the strength decreases.

Keywords: Saturated sand; Dynamic loading; Seismic loading

H3cnenBaHe HA AKOCTTA HA CPSA3BAHE HA MACHUU NMPU JUHAMHYHO
Bb3/IelicCTBUE

M. XamoBa, M. Ilepuxkauiicka, Xp. 3askoBa
BCY “JI. Kapasenos” — Codus
Pe3rome: Hocemara criocoOHOCT Ha 3eMHaTa OCHOBA 3aBUCH OT SIKOCTTA Ha CPsI3BAHE OT CTATUYHH U

JUHAMUYHHU B’bS}IeﬁCTBHf{. Ocobeno YYBCTBUTCIIHA HA JUHAMWUYHHU B’bS}IeﬁCTBHﬂ Ca KBAaTCPHECPHUTE OTIIOKCHUA
OT aJIyBUAJIHMA IIACHIOH, KOUTO HE Ca JOCTATHBYHO YIIIBTHCHH. Toit KaTO TakuBa IMOYBU HE Ca H3KIIOYCHU OT



CIEKTHPa Ha CTPOUTEIIHUTE II0YBH, CE Hajlara ja ce ONpPEIeH MOBEACHHETO UM NPHU BUOpALK ¢ HHTEH3UBHOCT,
6mi3Ka 10 BB3JACHCTBHETO OT CEM3MUYHM TOBApH. 3a IENTa € M3CIEBaHA SIKOCTTAa HA CPA3BAHE HA CyX IIICHK C
aJTyBHAJICH TPOU3XO/I, TTOJI0KEH Ha BEPTUKAIHN BUOpALMY C pa3indHa MHTEH3UBHOCT. [lomydenure pesynratu
MOKa3BaT, 4€ NMPH AWHAMUYHHU BB3ACHCTBHUS SKOCTTa Ha CpA3BaHE OOMKHOBEHO HaMaisiBa, HO MOXE M Jia ce
YBENHWYH, aKO MOYBaTa CE€ YIUITBTHU MpPEAM WM 10 BPEME Ha CPsA3BAaHETO. 3a HY)KIWTE Ha MpakTHKaTa ca
OTIPEZIETICHH YCIOBUTA, IIPU KOUTO AKOCTTA Ha CPs3BaHE HaMasiBa.

Kniouosu oymu: axocm na cpszeame, OUHAMUYHO 8b30eliCaue

Investigation of the possibility for reinforcing of the potentially dangerous
slopes in Greek - Bulgarian border region

M. Hamova!, G. Frangov!, H. Zayakova®
tUniversity of Structural Engineering & Architecture (VSU) "Lyuben Karavelov", Sofia, Bulgaria

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

N3cnenBane BbPXY Bb3MOKHOCTTA 32 YKPeNBaHe HA MOTEHINAJIHO ONIACHHU
CKJIOHOBE B I'PBIKO — 0BJITapCKUsl MOrPaHUYECH PAliOH

M. Xamoga, I'. ®panros, Xp. 3asgkoBa
BCY “JI. KapagenoB” — Codus

Pesrome: IloTeHIMaNHO ONAcHU CKJIOHOBE C IOBHIIEH PUCK OT IIPOSBA HA CBJIAYMINA M CPYTHIIA Ca
M3CNEeBaHU OT OBJITapcKa CTpaHa Ha TPBUKO-OBJITApCKU TPAHUYEH PETHOH IO MPOTEeXEeHHe Ha MbTS baHcko -
T'ome [Jemges - I'KIIIT Wnuanen - Excoxm I'KIIII. B OBarapckara WacT Ha TO3M MEXIYHApoJeH IBT ca
WACHTU(QHUINPAHH MIeCT 001acTH C BH3MOKHH OIIACHH CKJIOHOBH TIporecH: cBiadnmia Enemnumna, Konpusien 1
u 2 u cpyruma B toukute 16, 29 u 38 Crex moapoOHO reoIoXKO MpOoydIBaHe, KapTHpPaHe Ha OMAcHH 30HU U
aHaIM3M Ha CKJIOHOBAaTa CTAOMIHOCT ca MPEUIOKEHN MEPKU M NMPOEKTUPAHH KOHCTPYKIMHU 3a CTaOMIM3HpaHe
OTIaCHHUTE CKJIOHOBE: TIOBBPXHOCTHH OTBOJHUTEIIHN KAHABKH, CBIAYHIITHH YKPETBAHNS ChC COHAAKHH ITHIIOTH B
JBa pena, oOeqMHEHH € KopaBa IOANOPHAa CTPYKTypa, I'bBKaBa TaOWOHHA IIOATIOpPHA CTEHA, aHKEPHUpPAHU
MOANOPHA CTEHHW, W3TPaXJaHe Ha JONBIHWTEIHA CTOMAaHOOETOHHA KOHCTPYKIMS BBPXY ChHIIECTBYBAIla
MOJIOPHA CTEHA, KOETO B IIOCNIEICTBHE € aHKEPUPaHa, IIOKPUBAHE HA CKAJIHUTE CKIOHOBE C IPeJIa3sHa Mpexa 1
Ip. 3a HAKOM ONAacHU 30HM Ca HANpPaBWIM BapHaHTHH MPOYYBAHMSA 3a MPUIATAaHETO HA Pa3IMIHU



cTabmIm3npany KOHCTPYKIUHU. M3TbIHEHNe Ha MPOEKTHUTE MEPKU M YKPENUTEITHH KOHCTPYKIIMH TapaHTHpa
Oe3omacHaTa eKcIUioaTanus Ha BT OT baHCKO 10 rpaHUYHNTE KOHTPOIHO-IPOITYCKAaTEeIHH ITyHKTOBE KaToO ca
B3C€TH TPENBHI PA3NIWYHA IPOCKTHH CHUTYalldH, KaTo HAIpHUMep IIOBHUIIEHO HWUBO HAa IIOATIOYBEHH BOJH,
3eMeTpeceHus U T.H.

Kniouosu Oymu: cxronosa cmabuirHocm, KOMOUHUPAHU MepKU: HNOONOPHU CMEHU, NUIOMHU
KOHCMpYKYuu



