MHXXEHEPCKATEOJNIOrMJA CPBEUJE CA OKOJIMHOM

MHxerepckoreonowke ognuke teputopuje Cpbuje ca oKonvHoOM chopmmpaHe cy Kao nocneguua reosnoLKke
rpahe TepeHa, kao 0OCHOBHOI NPeAyCcnoBa, 3aTuM AenoBarba pasnuunTx hnanykux pakTopa, Kao v TEXHOreHe
aKTUBHOCTW Ha reosiowky cpeavHy. Kao peaynrtaTt Tora Ha OBOM NPOCTOPY Cy U3/BOjeHEe YeTUPWU OCHOBHE
KaTeropuje, ca 61vKUM UHXXEeHepCKOoreonoWwKum geduHnucarem cBakor nocebHo U3 ABOjEeHOr IMTOreHeTCKOor
KomMnnekca.

HEBE3AHE N CJTABO BESAHE MEKE CTEHE cy dhnyBujanyvm eoncky ceAUMEHTH, KOjU Cy CpeAuHe pasnuuuTor
cacTaBa U reHese, Beoma o cpegre gechopmabunHux ceojcTasa y nornegy CTulbUBocTy. Boga je 0CHOBHM
hak Top HEMOBOJSBLHOCTU MHXKEHEPCKOrE0OWKMX CBOjCTaBa TEPEHA.

HEBE3AHE, CJIABO BE3AHE MEKE W CINNIABO O4YBPCJIE CTEHE HeoreHux 6aceHa npeacTasrbajy
XEeTeporeHy, BeoMa Ao cpe e gecthopmabunHy cpe vy, nocebHo y norneay HectabunHocTUnaguHa.

CNABO OYBPCJIE OO YBPCTE CTEHE, knacTtuyHe, BYNKaHOKNAcTU4HE, CTeHe Aujaba3s-poXkHauke
chopmauuje n WKpubaBe MetamopHe CTeHe BeEOMa Cy aHU30TPONHe, ja4ye ucnyuane n gy6oko antepucaHe,
cpeare gomano gedopmabunHe, cnabo nponycHe.

YBPCTE OO BEOMA YBPCTE CTEHE npeactaBrbeHe Ccy reHeTCKu pas3v4nuTtum Bpctama, Benuke Ynctokre u
noctojaHocTu. KapboHaTHe CTeHe cy MpeTeXXHO KpacuukoBaHe, ca oAporaBarbeM Yy UCNyuanoj CTEeHCKO]
MacuHa CTPMUM NaavHama uy jave Kpacuduk oBaHuM 3oHama. MarmaTcke CTeHe Cy pa3nuiuTe reHese ucactasau
cnabo antepucaHe. CEpneHTUHUTU CY ja4e ucnyLanuunoanoXxH1 0AporbaBarsy Ha CTPMUM NaguHama.

ENGINEERING GEOLOGY OF SERBIA AND ADJOINING REGIONS

The engineering-geological characteristics of Serbia and adjoining regions are formed as the consequence of
geological pattern, as the main precondition, then interactions of various physicals factors and tehnogenic activities
on geological environment. As a result, this area is devided into four main categories of environments with detailed
engineering-geological definition of each separated litogenetic complex.

COHESIONLESS AND POORLY COHESIVE SOFT ROCKS, represented by fluvial and eolian sediments, are
environments of various composition and genesis, which are according to compressibility very to medium
deformable. The water is the main factor of unfavourable engineering-geological characteristics of terrain.
COHESIONLESS, POORLY COHESIVE SOFT AND POORLY LITHIFIED ROCKS of Neogene basins, which
represent heterogenous environment, are very to medium deformable according to unstability of slopes.

POORLY LITHIFIED TO HARD ROCKS, are clastics, volcaniclastic, from Diabase-chert formation and schistose
metamorphic rocks, are very anisotropic, more fractured and deeply alterated, medium to little deformable and
weakly porous and permeable.

HARD TO VERY HARD ROCKS, represented genetically and litologically by various types, are very hard and
stable. The carbonate rocks are mostly karstified, characterized whit rock falls of fractured rock masses on steep
slopes and in more karstified areas. The igneous rocks are of various genesis and composition and poorly alterated.
Serpentinites are more fractured and liable to rock falls on steep slopes.

KAPTATEPEHANPEMAUHXEHEPCKOIMEOJIOWKOJIMOBOJbHOCTU

Kapta cagpXxw npuvkas BULLIE BaXKHUjUX efleMeHaTa KOoju KapaKTepuwy TepuTopujy ca acnekra
UHXXerepckoreonolwke HenososrbHocT U To: CTULLIBMBOCT, Ha OCHOBY Koje Cy M3ABOjeHW 3amo4BapeHn U
MyJbEBUTU TEPEHU BpIo Benuke Ao cpeare ctuwbueocty; HECTABUIIHOCT TEPEHA y nornedy kKnvkera u
oApoHaBarba KapakTepucTuiHa 3a HeoreHe ceguMeHTe Kao W 3a cTtapuje, cnabo o4spcne, jako ucnyuyane v
antepucaHe cteHcke mace; EPOOVBUNHOCT MAOVHA y HeBe3aHuM, cnabo Be3aHum v anTepucaHum O4BPCIUM
cteHama; ®JTYBUJATTHAEPO3NJAUTINABIBEHE y Hepery nucane pevHe Tokose; ABPASUOHUTIPOLIECHUy3 cTpmy
obany mopa; EOJICKW NMPOLIECU y HesawTukeHum aenosuma newdapa u KPALLKN MPOLIECU y kpedrbadikim
TepeHuma. Takohe cy npukasaHu 3HavyajHW HEMOBOSbHWM TEXHOreHW yTuuaju Ha TepeH, Kao W 30He noeehaHor
CEeU3MMHKOr puaunka. M3BaH Tako U3ABOjeHMX 30HA CY TEPeHW penaTuUBHO MOBOSbHUX WHXKEHEPCKOreOooWwKMX

KapaKTEpCTKE.

THE MAP OF ENGINEERING-GEOLOGICAL FAVOURABILITY

The map contains some important elements which characterize territory from aspect of engineering-geological
unfavourabilities as follows: the COMPRESSIBILITY, according to which swampy and muddy terrains with high
and medium compressibility are separated; the TERRAIN UNSTABILITY caused by sliding and rock falling, which
characteristic of Neogene sediments, and older poorly lithified, highly fractured and alterated rock masses; the
ERODIBILITY of slopes in cohesionless, poorly cohesive and alterated hard rocks; the FLUVIAL EROSION AND
FLOODING along unregulated river flows; the ABRASION PROCESSES on steep shores; the EOLIAN
PROCESSES on unprotected parts of sand plains and KARSTIFICATION PROCESSES in calcareous regions.
On the map are also shown the more important unfavourable technogenic influences on terrain and areas of
increased seizmic risk. Out of thus separated areas are terrains with relatively suitable engineering-geological
characteristics.

Translated by: Z. Savi¢, |. Vukadinovi¢

UHXXEHEPCKOIMEOJIOWKW MOAEN
ENGINEERING-GEOLOGICAL MODELS

dnyBujanHn Tepenu
Fluvial environment

Eoncku TepeHm
Eolian environment

HeoreHwn 6aceHu
Neogene basins

KnacTuTu M BYNKAHOKNACTUTK
Clastics and volcaniclastics

Nunjabas-poxHayka copmayuja u metTamophuTi
Diabase-chert formation and metamorfites

Kpawku Tepedn n yntpamadutm
Karstic evironment and ultramafites
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MHXEHEPCKOIMNEOJIOWKA KAPTA KAPTA TEPEHA MNPEMA UHXEHEPCKOIMeOJIOWKOJ NMOBOJbHOCTH
NETFEHRAA ENGINEERING-GEOLOGICAL MAP THE MAP OF ENGINEERING-GEOLOGICAL FAVOURABILITY
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AJINCKA EBPONA (KAPTA HA KOPULUAMA) U MHXXEHEPCKOIMEOJTOWKA KAPTA
ALPINE EUROPE (THE MAP ON THE COVER PAGE) AND ENGINEERING-GEOLOGICAL MAP

HEBE3AHE U CNNABO BE3AHE MEKE CTEHE - COHESIONLESS AND POORLY COHESIVE SOFT ROCKS

ONYBUJIANHW CEOMMEHTW - FLUVIAL SEDIMENTS

Anysujantn ceguMeHTH: WLYHKOBW, NECKOBW, rMHe Beoma noposHa cpeguHa, Benmke Ao cpearbe gecdopmabuntocTu
Alluvial deposits: gravel, sand, clay Very porous and very to medium deformable environment

PeuHe Tepace: a) WibYHKOBW, NECKOBM, TNMHe ) NpalumHacTe rvHe U Neckosu
River terraces: a) gravel, sand, clay b) silty clay and samd

EQNCKW CEOWMMEHTHM - EOLIAN SEDIMENTS

Nec - Loess Beoma A0 cpegrbe Noposxa cpeavka, cpeara gedopmadunta
Very to medium porous and medium deformable environment

Meckosw - Sand

HEBE3AHE, CITABO BE3AHE MEKE W CNABO O4YBPCINE CTEHE - COHESIONLESS, POORLY COHESIVE SOFT AND POORLY LITHIFIED ROCKS
Beoma go cnabo nopoaHa XxeTeporeHa cpeauHa, seoma
q Ao cpearse gedopmabunHa

HeoreHn ceauMeHTHY KOMMNEKC: NECKOBM, LWILYHKOBK, TIMHeE, Very 10 veskly POous: i very: e megiue defomable;
NanopLy New4apu Kpeyrsaly, a) Kpeyeatu heterogenous environment

355

B

ﬂ Neogene sedimental complex: sand, gravel, clay, marl, sandstone, K.peqH;aqn =KaBGPO3IM,; Cf’eﬂ}“"* Aechopmabunti
B limestone; a) limestone Limestone - cavernous; medium deformable

CNABO OYBPCJE 00 4YBPCTE CTEHE - POORLY LITHIFIED TO HARD ROCKS

& KNacTuTv v By NKaHOK NACTUTK: NELHapK, FVHUM, Nanopuw, Tyosu Jade ucnyuana v anTepucada cTeHCKa Maca, cpegre
a) BYNKaHOoKNacTuTh A0 cnabo Nopo3Ha aHM30TPONHA CpeawuHa cpeare Ao
»-I i Clastic and volcaniclastic rocks: sandstone, slate, marl, tuff mane aethopmabunHocTy
a) volcaniclastics Strongly fractured and alterated rock mass medium to
Owjabas-poxHadka hopmaumja: newsapu, FiMHLM, NoXHaLUM, avjadasn weakly porous, anisotropic and medium to poarly

Diabase-chert formation: sandstone, slate, chert, diabase deformable environment

YBPCTE OO BEOMA YBPCTE CTEHE - HARD TO VERY HARD ROCKS

/
- : ! i C : s, =\ . , : , 7. B 3 "‘,‘:” %y, (/
.- KapboHaTHe CTeHe: Kpestbaum, 4oNoMUTH Kpawka cpeauHa mane aedopmabunHocT s ) 3 g, o : .~ G 7o f e é/ll'///(

Carbonate rocks: limestone, dolomite Karstified environment, poorly deformable P k > \ e A 4 - /'
MarmaTuTi: rpaHuTonaq, AauwTo-aHgesuTw, gwjabasu, rabpo MarmaTuTi - cnado anTepyucanu, cnato Nopo3HW, HesHaTHe gecopmabunHocTv ! =) ok ! c ¥ g & r o //’
Magmatites: granitoid, dacite-andesite, diabase,gabbro Magmatites - poorly alterated, weakly porous and insignificantly deformable B ‘ . —— It N . _ . 9 .'i = 0 o ’ 3
CepreHTUHUTI U CEPNEHTUHUCAHN NEPUEOTUTH CepneHTuHITH - jave ucnyuyana, cpearbe noposHa cpeguHa mane gedopmabunHocTv : ) . ; = -

Serpentinite and serpentinizated peridotite Serpentinite - more fractured rocks, medium porous, poorly deformable

WXEHEPCKOrEONOLWKE NOJABE - ENGINEERING-GEOLOGICAL OCCURRENCES
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...... Ly6oke usmexe cTeHa - Deep alterations ® Knuanwra - Land slides O Oppoxm - Rock falls
of rocks
w (Cnerarwa unponamara - Subsidence and ~ Japyre - Gullies .« Obpywasatree obana - Banks cumbrling
cavings L

MO3AJMULLTA FEOMOLWIKOr MrPAREBUHCKOI MATEPUJATIA - BORROW PITS OF GEOLOGICAL BUILDING MATERIAL
® MNecak - Send ® LmnyHak - Gravel O Uwrnapcka rnvHa - Brick clay

<{> BaTtpocranHa rnuHa - Heat resistant clay = LlemenTHn nanopatd - Cement marl 4 paheBUHCKK M YKpacHK KameH - Building and
decorative stone

KAPTA TEPEHA NPEMA WHXEHEPCKOrMEOJIOWKOJ NOBO/BHOCTH
THE MAP OF EGEINEERNG-GEOLOGICAL FAVOURABILITY
HENOBOJbHA UHXXEHEPCKOrEOJIOWKA CBOJCTBA TEPEHA - UNFAVOURABLE ENGEENIRING-GEOLOGICAL CHARACTERISTICS OF TERRAIN

CruwremeocT - Compresibility a) epno eenvka - very high
b) cpearba - medium

Eoncku npoecy - Eolian processes

a b
HectabunHocT - Unstability  a) knuwkerse - sliding WHTeansaH kapcT - Intensive karst
b) oaporasarse - rock falling
a b
/ T . 3 ______
7 67 EpogubunHocT - Erodibility  a) epoauja nagwHa - erosion -————"] 3amousapen Tepex - Swampy terrain
of slopes B s
a b b) nogpyyje conyewjanye eposuje
_ _ - aeria of fluvial erosion TepeHy penaTMeHO NOBOSLHUX HKEHbEPCKOre0NoWKIX CROjcTaBa
Abpaawja - Abrasion Terrains with relatively suitable engineering-geological characteristics

C:D 3oHe nosehaHor CemamMu4Kor puanka (=8 MCS)

Zones of increased seizmic risk (=8 MCS)

HEMNOBOJbHU TEXHOINEHWU YTUUAJ HA TEPEH - UNFAVOURABLE TEHNOGENIC INFLUENCES ON TERRAIN

b et CaobpahajHi Kkopuaopu ¥ pinal Arymynauwje 4 Pypapcka akTveHoCT -* Pyaapcke M WHOYCTPUjCKE genoHuje
i Traffic corridors Storage basins Mining activities Mining and industrial waste dumps

OneaTa TonoHWMa AaTa je Y3 reosowKy KapTy.
The overlay with topographic names is enclosed with the geological map.




